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ABSTRACT

Field studies were carried out at the experimental farm, Faculty of Agriculture,
Kafr EI-Sheikh University during two successive seasons; 2003/2004 and 2004/2005
to study the effect of mineral fertilizer and bio-fertilizers (Cerealine, Microbien and
Phosphorine or mixture of three bio-fertilizers combined with mineral fertilizer) on
major insect infestation for sugar beet and growth, yield and quality of roots.

Results showed that mineral fertilizer alone or combined with bio fertilizer
highly significant increased the infestation with Pegomyia mixta Vill. compared with
control. The highest population densities (1624 indiv. and 135 blotches/48 plants)
were in treatment of 90 kg N/fed. followed by Cerealine + 46 kg N/fed. (666 indiv. and
99 blotches/48 plants). Population density of Cassida vittata Vill. highly significant
increased on plants treated with biofertilizer plus 23 or 46 kg N/fed. compared with
mineral fertilizer alone or control. Mixture of biofertilizers plus 46 kg N/fed. harboured
the highest numbers (468 indiv./48 plants) of Cassida vittata Vill. The maximum
population density of Scrobipalpa ocellatella Boyd. (73 larvae/48 plants) was recorded
in control treatment, followed by biofertilizers plus 23 kg N/fed. While the lowest
number of that insect was in treatment of 90 kg N/fed. Population density of jassids,
Empoasca spp. highly significant increased on plants treated with mineral fertilizer
followed by biofertilizer compared with control. In contrast, population density of
Nezara viridula L. highly significant increased in treatments of bio and mineral fertilizer
while insignificant at 90 kg N/fed. compared with control.

Results showed that biofertilization combined with mineral fertilization highly
significant increased root length, root diameter and root & foliage weight of sugar beet
plants compared with control treatment.

The highest root and foliage weight/plant (938.2 and 198.4g, respectively) were
recorded in Cerealine combined with 70 kg N/fed. Phosphorine and Cerealine plus 70
kg N/fed highly significant and significant increased sucrose percentage (20.05 and
18.95%, respectively). Highly significant differences among treatments of mineral and
biofertilizer were found for total soluble solids percent (T.S.S.%). Some treatments of
bio and mineral fertilizer affected the quality of sugar beet juice such as potassium
ions, sodium ions and a amino nitrogen and quality degree percentage.

Generally, it is concluded that Phosphorine or Cerealine or mixture plus 70 kg
N/fed. are recommended for reducing major insect infestation for sugar beet and
increasing root weight and sucrose percentages.

INTRODUCTION

Sugar beet (Beta vulgaris L.) provides about 40% of the world sugar
production and represents the second source, after sugar-cane, for sugar
production in Egypt. Improvement of sugar beet production can be achieved
through optimizing the cultural practices such as fertilization. Nitrogen
fertilizer is an essential element for sugar beet yield and quality.
Biofertilization is a new approach of nitrogen fertilizer which may reduce the
environmental pollution. In addition, biofertilizers play an important role in
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nitrogen fixation and plant nutrition as well as release of potassium and
phosphorus in soil by introduced organisms (Brown, 1982 and Kennedy and
Tchan, 1992).

The sugar beet plants attract numerous insect pests, that attraction
rate could be affected by different doses of nitrogenous fertilization.
Bassyouny (1987) and Bassyouny and Abou-Attia (1998) indicated that the
infestations of most sugar beet insects were obviously related to the amount
and source of applied fertilizer. Afify, et al. (1994) showed that inoculation of
sugar beet seeds with nitrogen fixation bacteria alone or combined with
mineral NPK fertilizer resulted in significant higher insect infestation than
control treatment. Mesbah et al. (2002) indicated that the dressing of corn
grains with the biofertilizers phosphorine & Rhizobacterine before sowing,
lowered to some extent the levels of infestation by Chilo Agamemnon (Bles.)
and Ostrinia nubilalis (Hb.), in comparison to the minerally fertilized corn
plants. Relatively few studies evaluated the response of sugar beet to these
bacteria and NPK fertilizers or major associated insect infestations under field
conditions.

With respect to bio-mineral N-fertilizer effects, Favilli et al., (1993)
noticed that inoculation of sugar beet seeds with Azosprillum lipoperum plus
60 kg N/ha improved the root weight compared with 100 kg N alone. Shabev
et al. (1995) showed that inoculation of sugar beet seed with nitrogen fixation
bacteria led to an increase in plant yield. Abu El-Fotoh et al. (2000) showed
that the addition of biofertilizer with 50% of N mineral recommended dose
produced significantly higher root yield and sugar beet quality affected
sodium ions, potassium ions, o amino nitrogen and total sugar percentage.
Nemeat-Alla (2004) concluded that inoculation of sugar beet seed with
biofertilizers (Cerealine plus Phosphorine) or 90 kg N/fed. increase sugar
beet yield.

The objectives of the present investigation are to study the effect of bio
and mineral fertilizer combination compared to mineral fertilizer alone or
control on : 1) population of some major sugar beet insect pests and 2) yield
and quality parameters of sugar beet crop.

MATERIALS AND METHODS

Field studies were carried out at the experimental farm, Faculty of
Agriculture, Kafr El-Sheikh University, during 2003/04 and 2004/05 growing
season using Pleno variety of sugar beet to study the effect of biofertilizer,
mineral fertilizer or their combination on major insect infestations, growth,
yield and quality of sugar beet.

The experiments were laid out in a complete randomized block design
with three replicates. Each plot (3 x 6 m2) consisted of 6 rows; 6m long and
50 cm apart. During land preparation, superphosphate (15.5% P20s) and
potassium sulphate (48% K20) were incorporated into the soil at a rate of 100
and 50 kg/fed. respectively. Ammonium nitrate (33.5% N) at a rate of 90, 70,
46 or 23 kg/fed. was added in two equal splits, the first directly after thinning,
and the second one month later. Sugar beet seeds were sown during the
fourth week of November. At sowing, the seeds were inoculated with
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Cerealine (Azosprillum brasilens Tarrand, Krieg and Ddbereiner), Microbien
(Azotobacter chroococcum Beijerinck) and Phosphorine (Bacillus megatarium
de Bary) at rates of 600, 600 and 800 g per feddan, respectively. both
Cerealine and Microbien contain nitrogen fixing bacteria, while phosphorine
contains phosphate dissolving bacteria. Arabic gum was used as an adhesive
agent of biofertilizers to sugar beet seeds. The mineral fertilizer alone or
combined with biofertilizers were arranged in 16 treatments, in addition to
control with three replicates (Table 1). The biofertilizers were supplied by Soil
and Water Research Institute, Agricultural Research Center, Egypt.

Table (1): Applied bio and mineral fertilizers

Trei}g?em Kg/feddan

1 Ammonium nitrate |90 kg

2 Ammonium nitrate |70 kg

3 Ammonium nitrate |46 kg

4 Ammonium nitrate |23 kg

5 Cerealine 600 g| + |Ammonium nitrate |70 kg

6 Cerealine 600g| + |Ammonium nitrate |46 kg

7 Cerealine 600g| + |Ammonium nitrate |23 kg

8 Microbien 600 g| + |Ammonium nitrate |70 kg

9 Microbien 600 g| + |Ammonium nitrate |46 kg

10 Microbien 600g| + |Ammonium nitrate |23 kg

11 Phosphorine| 800 g| + |Ammonium nitrate |70 kg

12 Phosphorine| 800 g| + |Ammonium nitrate |46 kg

13 Phosphorine| 800 g| + |Ammonium nitrate |23 kg

14 Cerealine 300g| + |Microbien 300g + |Phosphorine 400g +
Ammonium nitrate 70 kg

15 Cerealine 300g| + |Microbien300g + |Phosphorine 400 g +
Ammonium nitrate 46 kg.

16 Cerealine 300g| + |Microbien300g + |Phosphorine 400g +
Ammonium nireate23 kg.

17 Control (without fertilizers)

For insect investigation, eight samples of sugar beet plants were taken
throughout the growing season. Two plants were taken from each plot, thus
each treatment was represented by six plants in each sampling date and
represented by 48 plants throughout the experimental period. each plant was
examined for counting some major insects; Pegomyia mixta (eggs, maggots
and blotches), Cassida vittata (larvae, pupae and adults), Scrobipalpa
ocellatella (larvae), jassids Empoasca spp. (hymphs and adults) and Nezara
viridula (nymphs and adults).

At harvesting, root length (cm.), root diameter (cm.), root weight (g.),
foliage weight (g.) were estimated on nine plants (3 plants x 3 replicates)
during both seasons, while sugar percentage, total soluble solids (T.S.S%),
potassium ion (K %), Sodium ion (Na%), a-amino nitrogen % and quality
degree percentage were determined at Sugar Delta Company during the
second season. Data were statistically analyzed according to Duncan’s
Multiple Range Test (1955).
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RESULTS AND DISCUSSION

1. Effect of bio and mineral fertilization on sugar beet insect
infestation:

Data in Tables (2 and 3) show that the response of insect infestation to
mineral fertilization alone or bio-fertilization combined with mineral fertilization
during 2003/2004 and 2004/2005 seasons. Data in Table (4) present average
of two season.

1.1. Sugar beet fly, Pegomyia mixta Vill.

Results in Tables (2 and 3) showed that the highest population
densities of P. mixta (1550 and 1698 individuals/48 plants) during the first
and second season, respectively were got from treatment receiving 90 kg
N/fed. as recommended level of mineral fertilization, followed by Cerealine
combined with 46 kg N/fed. (676 and 655 indiv./48 plants) and Microbien
combined with 46 and 23 kg N/fed. (536 and 549 indivi.). Then, mixture of
Bio-combined with 46 kg N/fed. (520 and 510 indiv.) and Phosphorine
combined with 23 kg N/fed. (459 and 450 indiv.). While control treatment
harboured the lowest population density of P. mixta (275 and 315 indiv.)
compared with biofertilization and mineral fertilization. Concerning blotches of
P. mixta, results in Tables (2 and 3) showed that the highest numbers of
blotches were recorded in plots of 90 kg N/fed. (140 and 129 blotches) in the
first and second seasons, respectively, followed by moderate numbers of
blotches in treatments of biofertilization. While the lowest numbers of
blotches were found in control treatment (42 and 54 blotches) in the first and
second seasons, respectively. Data in Tables (2 and 3) revealed that the
sugar beet plants fertilized with high rate of nitrogen (90 kg N/fed.) produced
a large amount of foliage but were severely attacked by P. mixta, about three
times higher compared with treatments of biofertilizer.

Results in Table (4) revealed that the highest average two seasons
2003/04 and 2004/05 for population density of P. mixta (1624 indiv./48 plants)
and their blotches (135 blotohes/48 plants) were recorded in treatment
receiving 90 kg N/fed. as chemical fertilizer. While Cerealine + 46 kg N/fed.
gave the next highest population density (666 indiv. and 99 blotches/48
plants) followed by mixture of biofertilizer, Microbien and Phosphorine
compared with control treatment (295 indiv. and 48 blotches/48 plants) while
other treatments harboured lower average for population density of that
insect.

Statistical analysis showed that the application of mineral fertilizer
alone or biofertilizer combined with mineral fertilizer highly significant
increased the infestation with P. mixta (Eggs, larvae and blotches) compared
with control treatment.

The present results are in agreement with those obtained by Aly (1988)
who revealed that sugar beet infestation with P. mixta increased at rates of
80 and 100 kg N/fed. Talha (2001) showed that the number of insects per
sugar beet leaf increased by the increase of nitrogenous fertilization mainly
Spodoptera littoralis, P. mixta, Jassids and N. viridula during late planting
date. Affify, et al. (1994) showed that high population density of P. mixta was
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recorded in the treatment receiving mineral NPK fertilizers or single bacterial
inoculants over two or three inoculants combinations, while the lowest
population density was recorded in the untreated control.

1.2. Tortoise beetle, Cassida vittata Vill.

Data in Tables (2 and 3) showed that the maximum population density
of C. vittata (467 and 487 indiv./48 plant) was recorded in the treatment
receiving mixture of three inoculants combined with mineral fertilization (23 or
46 kg N/fed.) in the first and second seasons, respectively followed by
treatments receiving Phosphorine (400 indiv.) and Microbien (397 indiv.)
combined with 23 kg N/fed. in the first and second season respectively. Also,
the highest population density of C. vittata was recorded in treatment
receiving 23 and 46 kg N/fed. (309 and 299 indiv./48 plants) in the first and
second seasons, respectively. Population density of C. vittata highly
significant increased on plants treated with biofertilization (Cerealine,
Microbien, Phosphorine and their mixture). plus mineral fertilization at a rate
of 23 kg N/fed. compared with plants treated with mineral fertilization alone or
control treatment, in the first season. While in the second season, highly
significant differences were recorded between population density of C. vittata
in mixture of biofertilizer treatments combined with 70, 46 or 23 kg /fed. and
Microbien combined with 46 or 23 kg N/fed. while other treatments highly
negative significant compared with control treatment.

Data in Table (4) indicated that the maximum average population
density of C. vittata (468 indiv./48 plants) was recorded in treatment receiving
mixture of biofertilizer combined with 46 kg N/fed. followed by Microbien,
Phosphorine or Cerealine combined with 23 kg N/fed. (390, 360 and 338
indiv./48 plants respectively) compared with control treatment (319 indiv./48
plants). While treatments of chemical fertilizer came in the end. The lowest
average population density of C. vittata (128 indiv./48 plants) was found in
treatment receiving 90 kg N/fed.

Our results are in agreement with those found by Aly (1988) who
reported that C. vittata was not affected with nitrogenous levels. Affify, et al.
(1994) found that the plants inoculated with the three inoculants together
hurboured the greatest mean numbers of C. vittata as compared to plants
treated with two combined inoculant types. Also, it was noticed that the single
inoculant of Azotobacer chroococcum gave the highest population density of
C. vittata as compared with other inoculants, nitrogen fertilizer and control.
1.3. Sugar beet moth, Scrobipalpa ocellutella Boyd.

Data in Tables (2 and 3) showed that the highest population density of
S. ocellatella (76 and 69 larvae/ 48 plants) was found in control in the first
and second seasons, respectively, which might be due to the unhealthy
plants, that contain small foliage and lead to increase number of S.
ocellatella. The results cleared that the application of biofertilizers combine
with low level of mineral fertilizer (23 kg N/fed.) increased population density
of S. ocellatella compared with mineral fertilizer alone. The maximum
population density of S. ocellatella (68 and 60 larvae/48 plants) was recorded
in the treatment receiving Phosphorine combined with 23 kg N/fed., while
mineral fertilizers (23 kg N/fed.) gave high population density of the insect (48
and 35 larvae/48 plants) compared with other mineral fertilization.
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The maximum average population density of S. ocellatella (73
larvae/48 plants) was recorded in control treatment Table (4), followed by
Phosphorine (64 larvae), mixture of biofertilizer (57 larve), Microbien (55
larvae) and Cerealine (44 larvae) combined with 23 kg N/fed. Finally, mineral
fertilizer at rate 23 kg N/fed. (42 larvae/48 plants) while, the lowest average
population density was found in treatment 90 kg N/fed. (18 larvae/48 plants).

Statistical analysis showed highly negative significant differences
between population density of S. ocellatella in treatments of mineral fertilizer
alone and biofertilizer combined with different rates of mineral fertilizer (70,
46 and 23 kg N/fed.) compared with control treatment in both seasons.

The obtained results are in agreement with those obtained by Affify, et
al. (1994) who indicated that the maximum population density of S. ocellatella
was recorded from the untreated control treatment. Also, population density
of the insect on plants receiving either mineral NPK fertilizer or single
bacterial inoculant were higher over two or three inoculants combinations.
Mesbah et al. (1985) indicated that nitrogen levels did not generally affect
infestation levels significantly by S. ocellatella. Bassyouny and Abou-Attia
(1998) found that application of organic manures alone produced dense
foliage and greatly reduced number of the beet moth, S. ocellatella. Opposite
results were obtained from application of organic manure with mineral
fertilizer which produced small foliage and increased number of beet moth S.
ocellatella.

1.4. Jassids, Empoasca spp.

Results in Tables (2 and 3) showed that the highest population density
of jassids (nymphs and adults) (480 and 530 indiv./48 plants) were recorded
in the treatment receiving 90 and 46 kg N/fed. in the first and second
seasons, respectively, followed by Microbien + 46 or 23 kg N/fed. (352 and
372 indiv./48 plants). Then, treatment of Cerealine + 46 or 70 kg N/fed. (349
and 326 indiv./48 plants). Finally, treatments of Phosphorine and mixture of
biofertilizer combined with 46 kg N/fed. hurboured lower population density of
jassids 277 and 246 indiv. for Phosphorine and 269 and 233 indiv. for mixture
of biofertilizer in both season respectively. While control treatment hurboured
the lowest population density of Jassids (192 and 213 indiv./48 plants) in both
season respectively. Generally, numbers of jassidas were lowers in
treatments, of biofertilizers than in treatments of mineral fertilizers.

Results in Table (4) indicated that the maximum average population
density of jassids (461 indiv./48 plants) were recorded in treatment of 46 kg
N/fed., while treatments receiving biofertilizer combined with mineral fertilizer
harboured low population density compared with mineral fertilizer alone. The
lowest population density of jassids (175 indiv./48 plants) were found in
treatment of Phosphorine combined with 70 kg N/fed.

Statistical analysis revealed highly significant differences among
population density of jassids in treatments of mineral fertilizers alone or mixed
with biofertilizers compared with control. Except, highly negative significant
was recorded in treatments of Phosphorine and mixture of biofertilizer
combined with 70 and 23 kg N/fed. then Serealine with 23 kg N/fed. in the
second season.
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1.5. The green stink bug, Nezara viridula L.

Data in Tables (2 and 3) showed that the highest population density of
N. viridula (210 and 183 indiv./48 plants) was found in treatment receiving
Microbien + 70 and 46 kg N/fed. in both season respectively, followed by
mixture of biofertilizers combined with 46 kg N/fed. (164 and 84 indiv./48
plants) then, treatment of Phosphorine combined with 46 and 70 kg N/fed.
(145 and 80 indiv./48 plants) in both seasons, respectively. Finally, treatment
of Cerealine combined with 70 kg N/fed. harboured (102 and 73 indiv./48
plants). While control treatment harboured lower number of population
density for N. viridula (48 and 33 indiv./48 plants). Results revealed that the
sugar beet plants receiving 70 kg N/fed. as mineral fertilizer harboured the
highest number of N. viridula (93 and 76 indiv./48 plants) in both seasons,
respectively compared with other treatments.

Data in Table (4) revealed that the highest average population density
of N. viridula (181 indiv./48 plants) were found in sugar beet plants treated
with Microbien + 46 kg N/fed. followed by mixture of biofertilizer and
Phosphorine combined with the same rate of mineral fertilizer (124 and 105
indiv./48 plants) respectively). On the other hand, mineral fertilizer showed
low numbers of the insect compared with biofertilizer. The lowest average
population density of N. viridula (41 indiv./48 plants) was recorded in control
treatment.

Statistical analysis revealed highly significant differences among
population density of N. viridula in all treatments of mineral fertilizer alone and
biofertilizer combined with different rates of mineral fertilizer compared with
treatment control in both season. Except insignificant difference was recorded
in treatment 90 kg N/fed. as mineral fertilizer in both season.

The present results concerning the sucking insects are in line with
those of Talha (2001) who indicated that the number of jassids and N. viridula
increased by the increase of nitrogenous fertilization. Godfrey et al. (2000)
showed that high levels of nitrogen can increase aphid populations. They
indicated the possibility of using this as a cultural control measure. Gamieh
and Saadoon (1998) indicated that the population density of the
phytophagous mite, Tetranychus cucurbitacearum increased significantly with
nodulation and N-fertilization recording the highest figure at 80 kg N/fed.
Yanni et al. (1991) and Hegazy et al. (1997) indicated that increase of plant
nitrogen content to a certain level was found to induce the severity of
infestation with major soybean pests such as the red spider mite, T.
cucurbitacearum.

2. Effect of Bio and mineral fertilization on sugar beet growth, yield and
quality :
2.1. Root length and diameter :

Data in 152 (5) showed that the maximum root length/plant (27.5 cm.)
was recorded in the treatment receiving Cerealine + 70 kg mineral N/fed.
followed by Phosphorine + 46 kg N/ fed. (27 cm), The control treatment
(without fertilizers) produced the shortest root (18.8 cm).

Results in Table (5) showed that maximum root diameter (11.4 cm)
was recorded in the treatment receiving Phosphorine combined with 70 kg.
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N/fed., while the minimum was recorded in the control (6.9 cm.). In general,
sugar beet plants, which received 70 kg N/fed. alone as mineral fertilization or
combined with bio-fertilization gave the biggest root diameter. The statistical
analysis showed highly significant of differences among root length and root
diameter values in all treatments of mineral fertilization alone and
biofertilization combined with mineral fertilization.

These results are in agreement with those obtained by Afify et al.
(1994) who indicated that bacterilization of sugar beet plants alone or in
combination with mineral NPK fertilizer gave higher plant vegetative growth
characters than untreated control. Bassal et al. (2001) and Badr (2004)
indicated that root length and diameter at harvest were higher when sugar
beet plants were treated by biofertilizer.

2.2. Root and foliage weight :

The maximum root weight/plant (938.2 g.) was recorded in the
treatment receiving Cerealine + 70 kg N/fed., while the minimum (467.2 g.)
was for control (Table 5). The bio-fertilization is responsible for increased
nitrogen content by nitrogen fixing bacteria which lead to increase of root
weight.

The maximum foliage weight per plant (198.4 g.) was recorded in the
treatment receiving (Cerealine) combined with 70 kg N/fed., while the
minimum (134.4 g.) was of control (Table 5). The application of three bio-
fertilizers combined with 23 kg N/fed. gave the next high foliage weight (193
g.). Statistical analysis showed highly significant differences among
treatments of mineral fertilization alone and biofertilization combined with
mineral fertilization for root and foliage weight compared with control in the
first season. While significant and insignificant differences were recorded
between treatments compared with control treatment in the second season.

The current results are in agreement with those obtained by Afify et al.
(1994) who found that inoculation of sugar beet seed with Azotobacter
chroococcum, Bacillus megaterium and Bacillus ceruleans caused a
significant increase in root and sugar yield. Suckhovitskaya (1998) reported
that sugar beet seed inoculation with Bacillus megaterium increased crop
yield by 23%. Cakmakci et al. (1999) found that seed inoculation of sugar
beet with biofertilization increased sugar beet root in comparison to mineral
fertilizer. Yields of root and sugar usually increased by the application of
biofertilizers (Ali 2003 and Badr 2004).

2.3. Quality parameters :

The results presented in (Table 6) showed that the maximum sucrose
(20.05%) was obtained in treatment receiving Phosphorine combined with 70
kg N/fed. followed by Cerealine combined with 70 kg N/fed. (18.95%) then by
mineral fertilization at a rate of 46 kg N/fed. (18.90%). The remaining
treatments and control produced low sucrose percentages.

Total soluble solids percentage (T.S.S. %) (Table 6) were higher in the
treatment receiving mixture of three biofertilizers combined with 70 kg N/fed.
(24.5%) followed by Microbien combined with 23 kg N/fed. (24%) and
Phosphorine combined with 46 kg N/fed. (23.7%).
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Statistical analysis showed highly significant differences between
Phosphorine plus 70 kg N/fed. and control, for sucrose %, while significant
differences were found between both Serealine + 70 kg N/fed and 46 kg
N/fed. compared with control. Highly significant differences were found
among mineral or biofertilizer compared with control in case of total soluble
solid percentages.

These results are in agreement with those obtained by Nureldin et al.
(2002) reported that inoculation of sugar beet with biofertilizer in form of
Azotobacterine and Phosphobactrine together with 75 kg N/fed. as mineral
fertilizer gave the highest sucrose %, and purity%. Ali (2003) indicated that
the percentage of T.S.S. and sucrose significantly increased with biofertilizer
only.

Sodium and Potassium ions play an important role in physiological
equilibrium condition in cellular solution for sugar contents in sugar beet yield.
Data in Table (6) showed that the highest value of potassium ion in sugar
beet roots (6.91%) was recorded for Phosphorine + 23 kg N/fed., followed by
46 kg N/fed. (6.90%) then Cerealine + 23 kg N/fed. (6.83%). Also, the highest
value of sodium ion was recorded in Cerealine + 23 kg N/fed. (3.52%)
followed by Microbien or Phosphorine + 23 kg N/fed. (3.49% each). Highly
significant differences among treatments for potassium and sodium ions
compared with control were recorded.

Data in Table (6) showed no clear cut trend due to sources of fertilizers
(mineral alone or bio-mineral fertilizer) for a-amino nitrogen. Results showed
that 70 kg N/fed. or mixture of biofertilizer combined with 23 kg N/fed. highly
significant increased the quality degree percentage compared with control
treatment. The highest values (82.9 and 82.3%) were recorded in treatment
receiving 70 kg N and mixture of three biofertilizer plus 23 kg N/fed.
respectively. These results are in agreement with those reported by Abu EI-
Fotoh et al. (2000) and Nureldin et al. (2002).
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Table (2): Effect of Bio and mineral fertilization on the main insect pests population which attacking sugar
beet at Kafr EI-Sheikh during season 2003/04.

Insect Mineral nitrogen Cerealine + Microbien + Phosphorine + |Three biofertilizers L.S.D
infestation (kg) mineral N (kg) mineral N (kg) mineral N (kg) + mineral N (kg) |[Control| 5/%
90 | 70 | 46 | 23 | 70 | 46 | 23 | 70 | 46 | 23 | 70 | 46 | 23 | 70 | 46 | 23 1%

Eggs 1030 | 590 | 630 | 348 | 200 | 341 | 145 | 150 | 250 | 110 | 155 | 167 | 144 | 132 | 220 | 158 | 107

Larvae | 520 | 415 | 325 | 230 | 240 | 335 | 210 | 240 | 286 | 200 | 169 | 220 | 315 | 225 | 300 | 243 | 168
z?)ggmylaTotal 1550k | 1005j | 955i | 578g |440e| 676h | 350f | 390d | 536f | 310b | 324b | 387d | 459e | 357c | 520f |401d| 275a gg'gg
Blotches | 140k | 115j | 101i | 80efg | 84g | 98i | 72cd | 83fg | 99i | 64b |69bc | 78ef | 103i | 65b | 92h |76de| 42a g'gé

Larvae | 52 | 120 | 150 | 142 | 100 | 115 | 168 | 170 | 175 | 189 | 125 | 192 | 210 | 240 | 248 | 260 | 163

Cassida IPuRBE 12 | 16 | 20 | 40 | 30 | 38 | 46 | 42 | 32 | 49 | 38 | 41 | 56 | 58 | 64 | 52 | 25

o [Adults 75 | 100 | 110 | 127 | 80 | 117 | 143 | 96 | 125 | 145 | 119 | 124 | 134 | 131 | 137 | 155 | 103
Total 139a |236bc [280c-f{ 309efg | 210b |270cde | 357gh | 308efg | 332fg | 383hi |282c-f| 357gh | 400hij | 429ijk | 449jk | 467k | 291def g;g?
Scrobipalpa. 22a | 29cd | 39e | 48g |24ab| 31d | 43f | 28cd | 39e | 52h |26bc | 51gh | 68j | 31d | 42ef | 63i | 76k |42
ocellatella (Larvae) 4.60
Jassids 480m | 420L | 391k | 342 |296g| 349j | 301g | 258d | 352j | 315h | 193a | 277f | 228¢ | 206b | 269e |223c| 120a | 263
(nymphs+adults) 7.51
N. viridula . . 3.67
(nymphseaduts) | 513 | 93f | 68c | 57b |102g| 80e | 72 | 210n |179m|110h|105g | 145Kk | 91f | 141j | 164L | 1151| 48a | g0

Means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table (3): Effect of Bio and mineral fertilization on the main insect pests population which attacking sugar
beet at Kafr EI-Sheikh during season 2004/05.

Mineral nitfrogen Cerealing + Icrobien + Phosphorine + Three biofertilizers L.S.D
infhsect eklk §rod mineral N (kq) mlneraPN kq) minaral N (kg) + mineral N (kg) | Control | 5%
90 26 1 23 [ 70 [ 46 | 23 [ 70 23 [ 70 [ 46 ] 23 [ 70 [ 46 [ 23 1%
P N 40 OB 3 B e 1 1 0 {7 A o 1 7 .
S [Tavae [ 481 | 397 | 318 | 218 | 257 | 303 | 220 | 189 | 275 | 271 | 178 | 214 | 320 | 208 | 276 | 222 | 216
gié Total | 1698k | 1058] | 1062 | 649i | 432f | 655i | 355d | 285b | 402e | 549h | 265a | 401e | 450f | 326¢ | 5109 | 369d | 315¢ | 3243
& |Blotches | 120h | 102g | 90f | 63c | 72d | 1009 | 60c | 52b | 72d | 8le | 47a | 60c | 9if | 54b | 79e | 61c | 54b 238
< [Lavae [ 43 [ 101 [ 174 | 34 | 117 [ 133 [ 152 [ 189 | 189 | 216 | 103 | 175 | 185 | 325 | 238 | 291 [ 200
Sg [Pupae 5[ 12 [ 6 2 [ 20 [ 22 [ 32 [ 3L [ 27 [ 45 [ 22 | 728 | 40 | 48 | 40 | 43 P
@8 [Adults | 69 | 85 | 119 | 107 | 97 | OI | 135 | 106 | 143 | 136 | 90 | 106 | 94 | 114 | 126 | 113 | 117
8> [Toal | 117a | 198c | 209g | 143b | 234e | 246f | 319i | 326) | 350L | 397m | 215d | 309h | 319i | 404n | 487p | 4470 | 346k | 7
Scro |pal|p ] ) ) 283
otI:_eIIateI a 1l4a 17b 29d 35e 25¢c 33e 44f 26¢ 35e 58i 34e 46fg 60i 25¢c 48g 51h 69j 377
arvae )
418m | 456n | 5300 j | 284 | 204 7f | 275h | 372L | 157a | 246g | 185b | 193¢ 1 13e
ymEneas | 418 6n | 5300 | 333k | 326] | 284i | 204d | 227f | 275h | 372 2469 | 185b | 193c | 233f | 186b | 213 &8
Nezara viridula i i ; 3.49
Mo ule | 33b | 76h | 47c | 45c | 73gh | 28a | 63de | 130k | 183L | 60d | s0i | 64e | eof | 82 | 84 | 719 | 38 | FE3

Means followed by a common letter are not significantly different at the 5% level by DMRT.
Table (4): Effect of Bio and mineral fertilization on the average numbers of the main insect pests population which
attacking sugar beet at Kafr EI-Sheikh during two seasons 2003/04 and 2004/05.

MIneral niirogen Cerealne + NIICrobien + PROSpPhoOTINe ¥ ThTEE DIOTEITINZErS
Insect a(Ik 5 g mineral N (kg) mlneraPN ka) mineral N (kg) + mineral N (kg)
Tnfestation Control
90 70 46 23 70 46 23 70 46 23 70 46 23 70 46 23

} Eggs + | 200372004 | 1550 | 1005 | 955 | 578 | 440 | 676 | 530 | 390 | 536 | 310 | 324 | 387 | 459 | 357 | 520 | 401 275
gm Tarvae 200472005 | 1698 | 1058 [ 1062 649 432 655 355 285 402 549 265 401 450 326 510 369 315
1S3 Mean 1624 | 1032 | 1009 614 436 666 443 338 469 430 295 394 455 342 515 385 295
%E Blotches 200372004 140 115 101 80 84 98 72 83 99 64 69 78 103 65 92 76 42
gf 200472005 129 102 90 63 72 100 60 52 72 81 47 60 91 54 79 61 54
Mean 135 109 96 72 78 99 66 68 36 73 58 69 97 60 36 69 48

Cassida. vittata 200372004 139 236 280 309 210 270 357 308 332 383 282 357 400 429 449 467 2971
(Larvae + pupae | 2004/2005 | 117 198 | 299 | 143 | 234 | 246 | 319 | 326 | 359 | 397 | 215 | 309 | 319 | 404 | 487 | 447 346
+ adults) Mean 128 | 217 | 290 | 226 | 222 | 258 | 338 | 317 | 346 | 390 | 249 | 333 | 360 | 417 | 468 | 457 319
Scrobipalpa 200372004 22 29 39 43 24 31 43 28 39 52 26 51 68 31 47 63 76
cellatella 200472005 14 17 29 35 25 33 77 26 35 58 34 46 60 25 43 51 69
(Larvae) Mean 18 23 34 472 25 32 77 27 37 55 30 49 64 28 45 57 73
Uassids 2003/2004 | 480 | 420 | 391 | 342 | 296 | 349 | 301 | 258 | 352 | 315 | 193 | 277 | 228 | 206 | 269 | 223 192
(nymphs 200472005 418 456 530 333 326 284 204 227 275 372 157 246 185 193 233 186 213
Hadults) Mean 429 | 438 | 461 | 338 | 311 | 317 | 253 | 243 | 314 | 344 | 175 | 262 | 207 | 200 | 251 | 205 203
Nezara viridula |_2003/2004 51 93 68 57 102 80 72 210 | 179 | 110 | 105 | 145 91 T4T | 164 | 115 78
(nymphs 200472005 33 76 A7 45 73 28 63 130 183 60 80 64 69 32 84 71 33
+ adults) Mean 42 85 58 51 88 54 68 170 181 85 93 105 80 112 124 93 41
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Table (5): Effect of Bio and mineral nitrogen fertilization on growth and yield characters of sugar beet plants at
Kafr El-Sheikh during 2003/04 and 2004/05 seasons (Average of two seasons).

Growth Mineral nitrogen Cerealine + Microbien + Phosphorine + Three biofertilizers LSD

characters (k) mineral N (kg) mineral N (kg) mineral N (kg) + mineral N (kg) |Control| 5%

90 70 6 | 23 70 46 23 70 46 | 23 70 46 23 70 46 23 1%

Root |2003/2004| 26.59 | 24.2d | 22.6¢c | 21.2b | 25.8efg |25.9efg| 24.2d | 22.6c | 22.8¢ [22.2bc| 24.0d | 26.3fg | 24.9de | 26.3fg | 26.5g |25.2def| 17.8a }ég

L?C”n%h 2004/2005 | 26.5def |26.8def| 24.5¢ | 21.8b | 29.2i |28.4ghi | 28.7hi | 26.0de |26.0de| 24.8¢ | 28.3ghi|27.7fgh| 27.3fg |26.5def| 26.9¢f | 25.6¢d | 19.8a Hé
Mean | 265 | 255 | 23.6 | 216 | 275 | 27.2 | 26.1 | 24.3 | 24.4 | 235 | 26.2 | 27.0 | 261 | 264 | 26.7 | 254 | 18.8

Root |2003/2004| 10.3¢f | 9.4d | 8.8c | 8.1b | 10.9g | 10.5fg | 9.8de | 9.8de | 9.8de | 8.0b | 10.6fg | 10.0e | 9.9de | 11.1g |10.7fg| 10.3ef | 6.9a 8?8

dia(lg‘nf)‘er 2004/2005| 11.8ef |11.4def| 8.2b | 8.6b |11.0cde|10.9cde|10.4cd| 10.2c |10.6¢cd| 8.6b | 12.1f | 10.5¢cd | 10.7cd | 10.3c | 10.1c | 9.1b | 6.9a 2-?3
Mean | 10.05 | 104 | 85 | 84 | 11.0 | 10.7 | 10.1 | 10.0 | 10.2 | 83 | 11.4 | 103 | 10.3 | 10.7 | 104 | 9.7 6.9

Root |2003/2004(882.7fg| 828.7¢ | 769.7c| 623b | 983.3 | 933.7i | 878f | 940.7i | 872f |778.7¢| 900gh | 837.7¢ |904.3gh| 943.3i | 940i | 931i | 480.3a ggég

Vvﬁght 2004/2005| 983b | 876b | 893b | 624ab| 893b | 930b | 934b | 880b | 890b | 860b | 974b | 909b | 916b | 920b |803ab| 74dab | 454a |3eag
Mean | 932.0 | 852.4 | 831.4 | 623.5 | 938.2 | 936.4 | 906 | 910.4 | 881 | 810.4 | 937/ | 873.4 | 910.2 | 936.2 | 8715 | 8375 | 467.2

Foliage |2003/2004| 188i | 161c |172.3¢|156.30| 199h | 195.3i | 192k |197.3m | 181.7f|170.3d| 189] |186.3h| 18539 | 213.7p | 2130 |197.7m| 145.7a g-gg

szght 2004/2005| 187.4a | 160.1a |156.4a| 157.6 | 197.7a | 192.3a |155.1a| 165.3a [176.3a| 193.4a| 183.9a | 188.9a | 195.3a | 165.4a |153.1a| 188.3a | 123.0 |390°8
Mean | 187.7 | 160.6 | 164.4 | 157 | 198.4 | 193.8 | 173.6 | 181.3 | 179 | 181.0| 186.5 | 187.6 | 100.3 | 189.6 | 183.1| 103 | 134.4

Means followed by a common letter are not significantly different at the 5% level by DMRT.
Table (6):Effect of Bio and mineral nitrogen fertilization on quality parameters of sugar beet roots (at harvest)
at Kafr EI-Sheikh during 2004/05 season.

Qualit Mineral nitrogen Cerealine + Microbien + Phosphorine + [Three biofertilizers + LSD]
aramet)érs (kg) mineral N (kg) mineral N (kg) mineral N (kg) mineral N (kg)  |Control| 5%
p 90 70 46 23 70 46 23 70 46 23 70 46 23 70 46 23 1%
;”mse 17.65abc | 18.60def | 18.90ef | 17.70a-d | 18.95f | 18.80ef |17.75a-d| 17.25ab | 18.60def | 17.15a | 20.05g |18.50gf | 17.60ab | 18.50f | 18.0a-e | 18.70ef | 18.10b-f 2'32
o, S°'"P'l 235de | 23.0cd | 23.0cd | 225bc | 225bc | 23.0cd | 235de | 23.0cd | 230cd | 24.0ef | 235de | 237e | 225bc | 2451 | 22.50c | 220ab | 2152 |55
Potassium ion % | 6.04bcd | 5.66ab | 6.90f | 6.46gf | 6.79ef |6.13bcd | 6.83ef | 6.67def | 5.76ab | 6.57def | 6.24b-e | 5.89bc | 6.91f | 5.78b |6.14bcd | 576b | 5.14a g'gi
;Od'“m"’” 3.lcde | 2.31a |3.10cde| 2.44ab | 3.23de | 2.95b-e | 3.52e | 3.26de | 2.68a-d | 3.49 |3.09cde|2.64a-d| 3.49% | 3.23de | 3.0b-e |2.49abc| 2.27a 8'3‘2‘
oramine NItrtogen! 1 osanc | 1.66a | 3.24e | 2.61d | 2.25c |1.99abc| 3.18e | 2.78d |1.97abc | 2.77d | 2.66d |1.88ab| 3.21e | 2.16bc | 2.10bc |1.97abc| 2.23bc g'ﬂ
Sﬂ“a"‘y 795cd | 82.9h | 78.7bc | 79.7cde | 79.2cd | 78.6bc | 76.7ab | 77.1ab | 81.9fgh | 76.7ab |81.3d-h [81.7e-h| 76.4a |80.6c-g | 79.9c-f | 82.3gh | 79.4cd é'g?

Means followed by a common letter are not significantly different at the 5% level by DMRT.
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