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ABSTRACT

Two field experiments were carried out in
YeeA/Yord and Y«+4/¥+Ve growing seasons at the
Experimental Farm of the Faculty of Agriculture, Al-
Azhar University, Assiut Governorate to study the
response of two mult-germ of sugar beet varieties (Ras
poly & Nejma) to different nitrogen fertilizer rates (% ¢,
A+ and 4+ kg N/fed.) and application of bio-fertilizers
(control, Nitrobiene and EM). The experiments were
performed in a split-split plot design where sugar beet
varieties were assigned to the main plot while nitrogen
rates and bio-fertilizers were distributed randomly in
the sub and sub-sub plot, respectively.

The obtained results showed that sugar beet
varieties exhibited significant differences in root
diameter, leaves fresh weight, top yield and root yield in
both seasons, except root fresh weight and total soluble
solids (TSS) in the first season only and sucrose
percentage in the second season only, while, root length
and purity percentage not significant in both seasons.
Plants of Ras poly were superior significantly than
Nejma in all studied traits.

The data indicated that root length, root diameter,
leaves fresh weight, root fresh weight, top yield and root
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yield were significantly increased by increasing nitrogen
fertilizer rates from ¢ to A+ or 4+ kg N/fed. application
of A+ kg N/fed. gave the heights total soluble solids and
sucrose percentages in both seasons and juice purity
percentage in the first season only, while application of
4+ kg N/fed. gave the heights juice purity percentage in
the second season only.

Results indicated that root length, root diameter,
leaves fresh weight, root fresh weight, top yield, root
yield and sucrose percentage were significantly
increased by effective microorganism (EM) in both
seasons, while total soluble solids and juice purity
percentages increased in the first season only, while
application of Nitrobiene gave the heights total soluble
solids and juice purity percentages in the second season
only.

The interaction between sugar beet varieties and
nitrogen fertilizer rates was significant on leaves and
root fresh weight, total soluble solids (TSS %), sucrose
percentage and purity percentage in both seasons. The
interaction between sugar beet varieties and bio-
fertilizers were significant on sucrose percentage in two
seasons and root length, root fresh weight and root yield
in the second season only. The interaction between
nitrogen fertilizer and bio-fertilizers was significant on
root length, leaves and root per plant, top yield/ fed. and
sucrose percentage in both seasons. The second order
interaction exerted a significant influence on root fresh
weight per plant, top yield/fed.,, TSS and sucrose
percentage in both seasons and root length, leaves fresh
weight per plant and purity percentage in the second
season only.

INTRODUCTION

The importance of sugar beet (Beta vulgaris L.) is

confined to sugar production and it's by products which are
used for alcohol production and feed for livestock. Higher
root yield its final goal of many factors including rarity and
nitrogen fertilization with regard to bio-fertilizers. In Egypt,
sugar beet could be cultivated in the newly reclaimed soil
according to agricultural view. Planting of sugar beet is
advised to be from the Y of October till the third week of
November. To match the environmental conditions of its
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origin, on other hand, the economical operating of sugar beet
factory dictates that its running period should be within £-1
months. Fadel (Y::Y) mentioned that Viz H poly
significantly surpassed Pamela and Gazelle varieties on the
yield and yield component characters (root diameter, root
fresh weight, top yield and root yield) and chemical
characters (TSS, sucrose and purity percentages). Abo El-
Ghait and Mohamed (Y - + ©) showed that the examined sugar
beet varieties significantly varied in root fresh weight/plant,
root yield in the first season only. However, they did not
differ significantly in root length as well as purity
percentage in both seasons. Mekdad (Y++V) indicated that
highly significant and significant varietals differences were
recorded to root length in the first season and leaves fresh
weight per plant in the second season, respectively. Oscar
poly variety produced significantly higher root length than
the other varieties with exception of Hi poly ¥ and Gazelle
but tended to give low value for leaves fresh weight. Khalifa
(Y++%) found that sugar beet varieties had insignificant
effect on root length in both seasons. Badr (Y- +9) indicated
that Farida cultivar significantly exceeded Athos poly in root
yield in the first season.

Nitrogen fertilization is one of the most important
factors affecting the yield of all field crops and it plays an
important role in plant growth. It is considered the
indispensable element for several vital functions in the plant.
Shalaby (Y2%A) revealed that application of %+ kg N/fed
increased root length, root diameter and root fresh weight.
The juice quality parameters (TSS, sucrose and purity
percentages) recorded the highest values by application of
Yo kg N/fed yield parameters (root yield and top yield)
recorded significant increment by increasing N fertilizers
from 1. kg to 4+ kg/fed. Ibrahim et al. (Y++°) found that
increasing nitrogen levels from 71+ up to YY+kg N/fed
resulted in significant increases in root length, root diameter,
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root weight and leaves fresh weight as well as root yield,
sucrose and purity percentages in both seasons. EI-Geddawy
etal. (Y++1) found that increasing N dose from 1+ upto V-
kg /fed significantly increased root length and root diameter
as well as root and top yield, while sucrose, total soluble
solids and purity percentages were significantly decreased.
Ouda (Y++V) showed that increasing N level up to A+ kg
N/fed increased root length, root diameter, root weight, top
weights /plant (gm), top yield, root yield and sugar yields
ton /fed. Nemeat-Alla et al. (Y- + %) deduced that application
of 3° kg N/fed recorded highest value in quantity
characteristics (root diameter and root length) and quality
parameters (TSS%, sucrose and purity percentages) in both
seasons.

Bio-fertilizers drew the attention as an alternative to
nitrogen fertilizer application. In addition, bio-fertilizers
have many merits in supplying part of the plant nitrogen
requirement that could be reaching to Y° %. It also helps in
increasing the availability of nutrients, reduce environmental
pollution due to the over use of mineral fertilizers, control
the vegetative growth and improve the yield potential. The
benefits of effective microorganism (EM) consist of mixed
cultures of beneficial and natural occurring microorganisms
that can be applied as inoculants to increase the microbial
diversity of soils and plants. Hassanein and Hassouna (Y« « +)
showed that sugar beet seed bio-fertilization significantly
increased yield traits i.e. root and top yields. Medani et al.
(Y+++) showed that minor differences in all morphological
characters especially in root length between plants treated
with N at the complete dose and those received two-thirds in
combination with bio-fertilizers. Similar effects were found
in root yield per plant. Kandil et al. (Y++Y,) deduced that,
root fresh weight and leaves fresh weight in both seasons
were significantly affected by bio-fertilization treatments
and showed that the highest measurements were achieved
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from treating beet seeds with Rhizobacterin. Kandil et
al.(Y++Yp) showed that treated sugar beet seeds with bio-
fertilization i.e. Serialline and Rhizobacterin caused
significant increase of all yield components (root length,
root diameter, root fresh weight and leaves fresh weight) in
the second season only, yield quality characters (TSS%,
sucrose and juice purity percentages ) and yield characters
(root and top yields ton/fed). Ramadan et al. (Y+*Y)
indicated that bio-fertilization  treatments  showed
insignificant effect on sucrose and purity percentages in both
seasons. Sucrose and purity percentages which were
decreased significantly in the first season. Ouda (Y:+V)
showed that serialine application had improved the
parameters of single root, root yield (ton / fed) and top yield
(ton / fed). The objective of the present works to study the
response of two-sugar beet cultivars to three levels nitrogen
and bio-fertilization under Assiut, condition.

MATERIALS AND METHODS

Two field experiments were carried out at the
Agriculture Experimental Farm of AL-Azhar University,
Assuit during Y+ +A/Y«+q and Y+ +3/Y+ Y+ seasons to study
the effect of bio-fertilizations and nitrogen on growth, yield
and quality of two sugar beet cultivars. Each experiment
included YA treatments which were combinations of two
sugar beet cultivars, three bio-fertilizations treatments and
three N-fertilizations levels.
V- Sugar beet cultivars:

A: Ras poly. B: Nejma.
Y- N-fertilizations levels:
A: 1e kg N/fed. B: A+ kg N/fed. C: %:+kg
N/fed.
Y- bio-fertilization:
A: Control. B: Nitrobiene. C: Effective

microorganism (EM).
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The experiment was designed as randomized complete
block with split-split plot arrangement of treatments with
three replications.

Sugar beet cultivars were assigned to the main plot,
nitrogen fertilization levels were distributed randomly in the
sub plots and bio-fertilization were located in the sub—sub
plots. The experimental unit area was )+.em' ()/¢ +fed)
(one fadden = £Y++m".). Seed were sown on October, ‘¢
and Y« in Y++A and Y:+% seasons, respectively. The
preceding summer crop was maize in both seasons. The
physical and chemical analyses of the experimental site are
presented in Table ()

Table Y: Some physical and chemical analysis of soil field
experiments

Cha.racteristics- Yo Aeed |y, Cha.racteristics VRTI Ry R
Physical analysis Chemical analysis
Sand (%) Yovy AR Organic matter (%) LAY \R
Silt (%) Y4.e. YA Available N (ppm) 1£.0. Ve, Yo
Clay (%) veva Fo v Available P(ppm) Ly ARRU
Available K (ppm) YEAY. Yoo
. Ph(sp.m") V.4 A
Soil texture Clay loam E.C.(ds. m") Y ae N
Total CaCor (%) Y4 Y.eY

-YV..




Effect of nitrogen and biofertilization on sugar beet

Seed inoculation was carried out using the
biofertilizers, Nitrobiene (produced by Ministry of
Agriculture, Egypt).The N-fixer bacteria (Nitrobiene)
Azotobacter sp. and Azospirillium. Inoculations were
performed by mixing seeds with the appropriate amounts of
Nitrobiene (1++ g/fed.) using Arabic gum as adhesive
material. The coated seeds were air dried in the shade for ¥+
minutes and sown immediately. Effective microorganism
(EM) is a natural combination of beneficial microbes is
being used in agriculture, horticulture and waste
management. Effective microorganism (EM) was provided
from the Ministry of environment.

Table Y: The main species included in Effective micro-
organisms (EM).

Effective micro-organisms (EM)

Lactic acid bacteria: actiomycetes:
Lactobacillus plantarum Streptomyces albus
Lactobacillus casei Streptomyces griseus
Streptococcus lactis Funqi:

Photosynthic bacteria: Aspergillus oryze
Rhodopseudomonas palustris Types of microorganism:
Radobacter sphaeraides

Yeasts:

Saccharomyces cerevisiae

Bio-fertilizer effective microorganism (EM) at the rate
of ¢L/fed. was applied with irrigation water and divided into
four equal doses. The first one was applied with irrigation
water at planting stage, while the other added after Y- days
from sowing the plants.

Calcium super phosphate (Y¢.e’ PyO.) fertilizer at a
rate of Y.+ kg /fed and potassium sulphate (¢A% K:O) at a
rate of ©+ kg /fed. were added to the soil before sowing. The
studied nitrogen fertilizer levels in the form of ammonium
nitrate (YY.2%) were applied according to each level in two
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equal splits in both seasons after thinning and before the
third irrigation. Beet plants were thinned in two times i.e. Y@
and Y days after sowing to let one plant/hill.
A- Yield and yield component characters:

At harvest (A days after sowing) five plants were
randomly chosen from the outer ridges of each sub-sub plot
to estimate yield components characters as follows:

' - Root length (cm). Y - Root diameter
(cm).

Y- Leaves fresh weight (g /plant). ¢- Root fresh weight
(o/ plant).

At harvest time sugar beet plants from the two inner
ridges of each sub- sub plot were collected, roots and tops
were separated and weighed in kg, then converted to
estimate.
°-Top yield (ton/fed.). 1- Root yield (ton/fed.).
B- Chemical component and quality:

V- Total soluble solids (TSS %) of roots, it was measured in
juice of fresh root using hand refractometer.

Y- Sucrose %, which was determined according to Le-

Decote (V4YV).

Y- Juice purity%, it was calculated according to using the
following equation:-

Sucrose %
TSS %

Juice purity % =
\ e

Statistical analysis:

The results were statistically analyzed according to
Gomez and Gomez ()3A¢) using the computer MSTAT-C
statistical analysis package by Freed et al. (Y4A4). The least
significant differences (LSD) test at probability level of +.+¢
was manually calculated compare the differences among
means.
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RESULTS AND DISCUSSION
Yield and yield components:-
Root length (cm).

The data in Table Y indicate that cultivars had no
significant differences in root length in both seasons. Nejma
cultivar surpassed Ras poly cultivar in root length in the first
season, while, Ras poly cultivar surpassed Nejma cultivar in
root length in the second season. These results agree with
those obtained by Saif (Y+++) Abo El-Ghait and Mohamed
(Y++2)and Khalifa (Y + + ?) who reported that root length was
not significantly affected by cultivars.
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It is clear from the data that root length significantly
increased by nitrogen application to sugar beet plants in both
seasons. The highest values of root length (YA.€) and YV.oY¥
cm) were obtained when nitrogen was applied at its highest
rate (+ kg N/fed.) in both seasons. In general, the increase
in root length may be due to cell division and elongation for
the promotion of N on meristimic activity of plant. These
results are in line with those obtained by Shalaby ()39A)
Hasan (Y:++) El- Sayed (Y++°) Ibrahim et al. (Y++°) and
Nemeat-Alla et al. (Y +4) who reported that root length was
significantly affected by different nitrogen rates.

Table Y: Effect of different nitrogen rates and bio-
fertilizers on root length (cm) of two sugar beet
cultivars in Y««A/Y+eq and  Yeed/Y0N

seasons.

Seasons YouA/¥ed Yeiq Yo
Cultivars | N levels Bio-fertilizer Mean Bio-fertilizer Mean

(kg/fed.) | Cont. | Nitrob. | EM Cont. | Nitrob.| EM
Ras po|y e ve Ay | viey YANVY | FOIVY [ FEVY | YV 60 | FY A FRAY
Ao V.. Yv.ay YANY | ¥V AY | YU A | Y e | PV 60| PR AY
q. rYv.ie | YA YY YANE | YAYE | P Y | YV Y [ YAV YV €
Mean ri.e1 YVv.i. YAVY | ¥VAY [ Yo Q¢ | YV Ve |PV,AYV | T.44
Nejma ne Yo NS | YR EE | Ao | FRVA | FERL [ Yo X, [TV Y| VoV,
Ao YA Y YV, YAYXT [ YA o0 [ P8¢ | YR APV Y PRAY
9. YAYY | YAVY YANVE | YA OA | ¥V, o | ¥V e |V ATV AY
Mean YV .YV | orv.n YAYAN | PV VR | PRLPY | YReV [PV Ee | TRLVY
Mean for no Fora | YU 64 | FAFA | YUV | FeNe [ YR Ye ¥V o | ¥ Y
N-levels As PV OV | FV.VY | FASE | FV.AT | YU A [ PRV [TV Yo | ¥ A
9. PV.AE | YA 0o | FANE | FAEY | YU A [ YV E0 [FAY.| VY o
Mean FRAV | PV | FALST | FVLVY | FRY [ FUAY [ YV RA| AN

L.S.D. at ¢7 for
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Cultivars(C) NS
Nitrogen (N) < Ao
Bio-fertilizers (B) Al
CxN NS
CxB NS
N xB <A
CxNxB NS

The application of bio-fertilizers to sugar beet plants
exerts a significant influence on root length in both seasons.
In general, root length was high when effective
microorganism (EM) was applied to sugar beet plants
compared to the control. Effective microorganism (EM) was
more superior in increasing root length than Nitrobiene. This
increase may be due to the fact that this component
increased the fixed nitrogen by bacteria present in such
materials and consequently, increase the activity of
merestimats tissues. This leads to more growth and
consequently accumulation of more photosynthesis
assimilates. These results are in accordance with those
obtained by Medani et al. (Y+++) and Kandil etal. (Y« +Yb).

The data presented in Table ¥ show that root length per
plant was significantly affected by the interaction between
cultivars and nitrogen in Y« +4/Y+Y+ season only, where the
highest value (YV.1Y cm) was obtained from Nejma cultivar
received 2+ kg N/fed. Also root length per plant was
significantly affected by the interaction between cultivars
and bio-fertilizers in the second season only, where the
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highest value (YV.4Y) was obtained when Ras poly cultivar
treated with effective microorganism (EM). Root length was
significantly affected by the interaction between nitrogen
and bio-fertilizers in both seasons. The highest values (YA.V ¢
and YA.Y+ cm) were obtained in plants received 3+ kg
N/fed., and treated with effective microorganism (EM) in
both seasons, respectively. The second order interaction was
significantly in Y++%/Y+Y. season only, where the highest
value (YA.Y+ cm) was obtained from Ras poly cultivar
fertilized by %+ kg N/fed., and treated with effective
microorganism (EM).

Root diameter (cm).

The data presented in Table ¢ show that root diameter
was significantly affected by cultivars in both seasons. Ras
poly had higher root diameter than Nejma cultivar in both
seasons. The difference between the two sugar beet varieties
of root diameter could be due to the variation in the gene
make-up and their response to the environmental conditions.
These results agree with those obtained by Sharif and
Eghbal (Y44¢) Fadel (Y++Y) Osman (Y::°) and Khalifa
(Y++9).

The data revealed that increasing nitrogen fertilizer
rates increased root diameter in both seasons, where the
highest values (Y+.42 and Y+.YY cm) were obtained when
nitrogen was applied at a rate of 2+ kg N/fed. in both
seasons, respectively. The pronounced effect of nitrogen
fertilizer on root diameter may be due to its distinct effect of
nitrogen on cell size and number of cells and consequently
root diameter increased. The previous results are in
accordance with those reported by Azzazy ()39A), Abd El-
Moneim (Y« ++), Hasan (Y+++) ,Abo EI-Ghait and Mohamed
(Y++2), Ismail and Abo EL- Ghait (Y++2) Ouda (Y++V) and
Nemeat-Alla etal. (Y++9).
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Table ¢: Effect of different nitrogen rates and bio-
fertilizers on root diameter (cm) of two sugar
beet cultivars in Y««A/Y««q and Y««4/¥4),

seasons.

Seasons AERRVARNER ARERVARRK
Cultivars| N levels Bio-fertilizer Mean Bio-fertilizer Mean
(kg/fed.) | Cont. | Nitrob. | EM Cont. | Nitrob. | EM
Ras poly we Adn Yo ¥ e WYY YV AT .7 VYoo .Y

A 400 | Yo 4 [ VYA YOV | e 490 [V | 4y

q. 4. AR VA Ve [ YAV | 4, Yo Ve VYN YeYY

Mean Q.¢¥ | Yo Ae [ VY er [ V. ea | AVY .81 [VYeov | a.vv

Nejma 10 Ao AN EREEAD ALY av. | Aoev

A Adv | Yo Ye [ YA ] 8.8y | A a.v. QA | 4

4. IR R RS O R T2 B TRUR.E 0 A U WO B N N (N S SO I B

Mean A | VOFr [ VAV [ YN | ALY XA EERE

Mean for we AV q.4¢ Yo Vo [ QA v.4e AN q.Ae AAY

N-levels A a.v. Yo, 00 [NV Ye VYo | A 4,00 Vo ¥ q.¢Y

q. 4.4¢ YAYe [ VYV V80| 400 Ve, 00 [V 80 Ya VY

Mean AYA | YooV [NV Yo [ VYV | Al a0Y [ Verr | 4eA
L.S.D. at ¢” for

Cultivars(C) AR « ¥

Nitrogen (N) R AR

Bio-fertilizers (B) AR Y..4

CxN NS NS

CxB NS NS

N x B NS NS

CxNxB NS NS

The application of bio-fertilizers to sugar beet plants
exerts a significant influence on root diameter in both
seasons. In general, root diameter increased when effective
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microorganism (EM) was applied to sugar beet plants
compared to the control. Effective microorganism (EM) was
more superior in increasing root diameter than Nitrobiene.
The beneficial effect of bio-fertilizers on root diameter is
attributed to the more growth of plants and amount of
metabolites synthesized by plant and to the role of bio-
fertilizers in availability of nutrients. These results are in line
with those obtained by Kandil et al. (Y + Yb).

Data in the same table show that the interaction effects
between any two factors and the three factors under study
were not significant on root diameter in both seasons.

Leaves fresh weight (g /plant).

The data presented in Table ¢ show that leaves fresh
weight significantly affected by cultivars in both seasons.
Ras poly had higher leaves fresh weight than Nejma cultivar
in both seasons. The difference between the two sugar beet
varieties of leaves fresh weight could be due to the variation
in the gene make-up and their response to the environmental
conditions. These results agree with those obtained by Saif
(Y+++), Fadel (Y++Y), Mekdad (Y- V) and Khalifa (Y+ +9).

The data revealed that increasing nitrogen fertilizer
rates increased leaves fresh weight in both seasons, where
the highest values (££¢Y.)Y and YeAle g/plant) were
obtained when nitrogen was applied at a rate of i+ kg
N/fed., in both seasons. The increase of leaves fresh weight
may be due to the role of nitrogen in leaf initiation
increment  chlorophyll  concentration in leaves and
photosynthesis process which led to improve growth and
leaf canopy. The results are in accordance with those
reported by lIbrahim et al. (Y++¢), Mohamed (Y-:-°), El-
Sheref (Y- +7) and Abdel-Motagally and Attia (Y+ +2).

The application of bio-fertilizers to sugar beet plants
exerts a significant influence on leaves fresh weight in both
seasons. In general, leaves fresh weight was high when
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effective microorganism (EM) was applied to sugar beet
plants compared to the control.
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Table ¢: Effect of different nitrogen rates and bio-
fertilizers on leaves fresh weight (g/plant) of
two sugar beet cultivars in Y««A/Y++4 and
Y«+4/Y+) v seasons.

Seasons \ERIJARER! VIR
Cultivars | N levels Bio-fertilizer Mean Bio-fertilizer Mean
(kg/fed.) | cont. | Nitrob. | EM Cont. | Nitrob. | EM
Ras poly 10 PN | FEF o VUYL [ FEL YV YAY AL [ Fed o | PRV | FARYY

A FOW AL | FAN V. | £0. 00 [ FAEYY [ FYL Y| ¥V 00 | FYY YL Yot N,
4. 69,00 | EVY on [ EAG 00 | EVL Y [ FFEYL [ O V. | FVYF AL [ Yog Ay
Mean FAAGY | £aY. oV | £YO N [ FAAGY | WA N | FEo oY | ¥R YW | YE. QY
Nejma A YVA | MY [ FET A [ AR YY | YVO R | YAV L [ Far | YAA VY
A YA £ | YOV Y [ FVATG [ FOO WV [N £ | FFEAL [ FEV YL | FEY Y
a. FAV Y e | £V T [ EFE | YO [ AT | YVAL e [ FAY AL ¥R Y
Mean FREAY | P [ FATOY [ FTOTE RPN N | FRRYY | FEV AY [ YV 6
Mean for ne YAQVO | FYAQO | ¥R [ YUYV | YAE VO | YAA YO [FY. N0 [ ¥y 0
N-levels A PEV YO | YVE£O | YAt 0 [ FRAAY | FYO AL KoY T | ¥ Ve | YEY AY
4. YWY EEV AL [ €TV YO | 6V NY [ ¥YO Yo | YAV Fe [YAY ¥o | VoA ne
Mean FONEW | FAVYW [ €00 | FVA N [ FOAT | YFAEY [ Yot 00 | Fre VY
L.S.D. at ¢7 for

Cultivars(C) 4.7A v.4e
Nitrogen (N) Ao iy
Bio-fertilizers (B) €.y 1y
CxN VY. Y AA

CxB NS NS

N x B Y 1Y ¢4
CxNxB NS YUY

Effective microorganism (EM) was superior in
increasing leaves fresh weight than Nitrobiene. This increase
may be due to the fact that this component increased the
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fixed nitrogen by bacteria consequently, increase the activity

of merestimats tissues of leaves fresh weight. These results

are in line with those obtained by Kandil et al. (Y-« Ya).

The data revealed that leaves fresh weight was
significantly affected by the interaction between cultivars
and nitrogen in both seasons, where the highest value
(¢V+.1V g/plant) was obtained from Ras poly cultivar when
received 2+ kg N/fed. in the first season. The highest value
(YAY.¥VY g/plant) was obtained from Nejma cultivar when
received 4+ kg N/fed. in the second season. Also, leaves
fresh weight was significantly affected by the interaction
between nitrogen and bio-fertilizers in both seasons, where
the highest values (£7).Ye and YAY.Ye g/plant) were
obtained when plants received 2+ kg N/fed. and treated with
effective microorganism (EM) in both seasons, respectively.
The second order interaction was significant in Y+ +3/Y«).
season only, where the highest value (Y4Y.A+ g/plant) was
obtained from Nejma cultivar received 4+ kg N/fed., and
treated with effective microorganism (EM).

Root fresh weight (g /plant).

Results in Table % show that root fresh weight
significantly affected by cultivars in Y+ «A/Y++2 season only.
Nejma cultivar had higher leaves fresh weight than Ras poly
cultivar in the first season.

Table 1: Effect of different nitrogen rates and bio-
fertilizers on root fresh weight (g/plant) of two
sugar beet cultivars in Y««A/Y+e? and
Y+ «4/Y+) . seasons.

Seasons ARETIARER] \AERRVARRK
Cultivars | N levels Bio-fertilizer Mean Bio-fertilizer Mean
(ko/fed.) [=Eont. T Nitrob. | EM Cont. [ Nitrob. | _EM
Ras poly 0 TAIV A VoA (VY oo [VYR oV [ Rev 60 | AVV, o0 | RAF &L | VY 6V
A Ve l, oo | VAEY e [ AY 60 [ VAY AV | VYF¥ 60 | YEY AL | VIOV | VEV V.
q. EW o | ATV e LAV | ATY VY AAYLY [ AGAY Y | AN el | ASALY.
Mean VAV YV | AY+ oV [AO¥ Y¥ [AY. N4 | VOt ¥¥ | VVY.AY | Va.. AV | VVY.RA
Nejma w0 TYE oo | TTAY Y [ VAYFF [ RVY [V YL TR YL [ VYA [ Re Ay
Ao VAT ¥ [ AYY.Y e [ AAY Y [ AP Y | VA¥ 60 | VAT 00 | ASY AL | AVY YY
9. AOE A | AVY 0 | AVA A | ARG FY [ AGY S0 | A¥ Ve | QYA 00 | AN VY
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Mean VIV | VAAF. [AYE VY [VR).08 [V1£. 8. | VAF.£1 | AVE.oV | VA A

Mean for no N0+ 4+ | TAAAY [VEF VO [NAE YA | FY 0| TV e | TAY.4. | TTV.AA
N-levels A YVY te | Au¥.go | Ate Ve | AWV RY [ VoAt | via %o | Avd Ve | vva Yy
q. ASAS. | QY. [AYAvo | qre. Vo | AAAES | ATEY. | 41004 | ANG oY

Mean VVEEA| AENA [AYAAA A0 AN | VORAY | VIANG | ALY.VY | VVIAY

L.S.D. at ¢9% for

Cultivars(C) AR
Nitrogen (N) 4.ve
Bio-fertilizers (B) €.¢)

CxN VY A
CxB NS

N x B Ve
CxNxB YoM

These results agree with those obtained by Saif (Y+ ++),
El- Sayed (Y:+°) ,Osman (Y-:+°), EI-Sheikh et al. (Y++9)
and Khalifa (Y++14) .

The data revealed that increasing nitrogen fertilizer
rates increased root fresh weight in both seasons, where the
highest values (9Ye.Ye and AAR.eY g) were obtained when
nitrogen was applied at a rate of 2+ kg N/fed. in both
seasons. This may be due to the role of nitrogen in
developing root dimensions by increasing division
elongation cells consequently increased root fresh weight.
These results are in accordance with those reported by
Shalaby (Y 442A), Abd EI- Moneim (Y+++), Mohamed (Y +°)
and Nemeat-Allaetal. (Y++9).

The application of bio-fertilizers to sugar beet plants
exerts a significant influence on root fresh weight in both
seasons. In general, root fresh weight was high when
effective microorganism (EM) was applied to sugar beet
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plants compared to the control. Effective microorganism
(EM) was superior in increasing root fresh weight than
Nitrobiene. This increase may be due to the fact that this
componend increased fixed nitrogen by bacteria
consequently, increase the activity of merestimats tissues.
This lead to more growth and subsequent accumulation of
more photosynthesis assimilates. These results are in line
with those obtained by Kandil et al. (Y Ya)

The data revealed that root fresh weight was
significantly affected by the interaction between cultivars
and nitrogen in both seasons, where the highest values
(31YY and AYA Y. g/plant) were obtained from Ras poly
cultivar when received 4+ kg N/fed., in both seasons. Also,
it was significantly affected by the interaction between
cultivars and bio-fertilizers in the second season only, where
the highest value (A €.V g/plant) was obtained when Nejma
cultivar was treated with effective microorganism (EM).
While, root fresh weight was significantly affected by the
interaction between nitrogen and bio-fertilizers in both
seasons, where the highest values (iYA.-© and %)e.o.
g/plant) were obtained when 4+ kg N/fed., was applied and
treated with effective microorganism (EM) in both season,
respectively. The second order interaction was significantly
in both seasons, where the highest value (V.Y g/plant)
was obtained from Ras poly cultivar treated with 2+ kg
N/fed., and effective microorganism (EM) in the first
season, where the highest value (3YA.++ g/plant) was
obtained from Nejma cultivar treated with 2+ kg N/fed., and
effective microorganism (EM) in the second season.

Top yield (ton/fed).

The data presented in Table Y show that top yield was
significantly affected by cultivars in both seasons. Ras poly
cultivar had higher top yield () +.3Y and )+.VV ton /fed. in
both seasons respectively) than Nejma cultivar. These results
agree with those obtained by Sharif and Eghbal ()44¢),
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Fadel (Y++Y) Hassan et al. (Y:+°), Mekdad (Y:*V) and

Khalifa (Y +9).

Table V: Effect of different nitrogen rates and bio-
fertilizers on top yield (ton/fed.) of two sugar
beet cultivars in Y«+«A/Y««q and Y./,

seasons.
Seasons AKRYA KR AKKRVARKRN
Cultivars| N levels Bio-fertilizer Mean Bio-fertilizer Mean
(kg/fed.) | Cont. |Nitrob.| EM Cont. | Nitrob. | EM
Ras poly %0 VYA | ALY q.00 | AYA | T.AS V.aY Ade v.ay
A .Y Vo N0 Yo, 80 [V V| dYY Ve N Vo AY Yoo A
9. YPVAL YEXY | YEAY [YE YA Vg 08| VY Ay FRINERERA
Mean \~.~* \n./\* \\_V“ \~_** \~.V‘~ \~.-‘V \\.f" \~.VV
Nejma no LAY | ov.Ye Avv [ Y | VAA 1.4¢ V.V V.YA
A A4 4.A0 | AAY | 4.AA 4w q.ry .y
q. VY40 | YYEY | ARV [AYYIA[ Y eV VY e YET | YWY
Mean AV q.01 A .. 4.0 VYooV Vo, 0N Yo o 8
Mean no 1YY | VA ANYA | VYV | V.o XY ALYy V..
for Ao A..\G Q.QT \..i. Q.Qi qoﬁf\ Q.it \~.\~ Q.A°
N-levels q. VYAV | AYFY | Ve YV [P Eq | Y. Y| Y vy Ve oV | V¥V
Mean i.i\ VYo vy VY.\e \~.*‘ Q.AV AR AR ARIE A
L.S.D. at o7 for
Cultivars(C) AR i
Nitrogen (N) AR AN
Bio-fertilizers (B) AR AN
CxN DA NS
CxB NS NS
N x B )1 . g0
CxNxB LYY T

Table v shows that varying applied nitrogen levels had
a significant effect on this trait in both seasons. The highest
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top yield values (Y¥.¢9 and Y.V ton/fed.) were obtained
when nitrogen was applied at a rate of 4+ kg N/fed. in both
seasons, respectively. The enhancing influence of nitrogen
on top yield could be due to its distinct role as an essential
constructive element of protein and chlorophyll which in
turn was reflected on an increase in leaf area and weight of
sugar beet plants. These results coincided with those
obtained by Sharif and Eghbal (Y34¢), Shalaby (Y3%A),
Hasan (Y:++), EI- Sayed (Y++°) and Ouda (Y:*VY) who
reported that top yield increased by increasing nitrogen
rates.

Bio-fertilizers treatments had significant influence on
top yield in both seasons. In general, top yield was high
when effective microorganism (EM) was applied to sugar
beet plants compared to the control. Effective
microorganism (EM) was more superior in increasing top
yield than Nitrobiene. In this respect, it could be concluded
that inoculation of sugar beet seeds by bio-fertilizers could
be recommended to obtain maximum top yield. These
results are in line with those obtained by Hassanein and
Hassouna (Y« ), Kandil et al. (v -yb) and EI-Dsouky
and Attia (v« - ¢).

Table Vv reveals that top yield was significantly
affected by the interaction between cultivars and nitrogen
fertilizer in Y+ +A/Y++4 season only, where the highest value
(Y£.Y4 ton/fed.) was obtained from Ras poly cultivar when
received 2+ kg N/fed. Also, top yield was significantly
affected by the interaction between nitrogen and bio-
fertilizers in both seasons, where the highest values () £.YY
and Y<¢.oV ton/fed.) were obtained when 4+ kg N/fed., was
applied treated with effective microorganism (EM) in both
seasons, respectively. The second order interaction was
significant in both seasons, where the highest value () £.AY
ton/fed.) was obtained from Ras poly cultivar treated with
4+ kg N/fed. and effective microorganism (EM) in the first

-YAeo.



A.S. Abo-El-Hamd et al.

season. The highest value ()¢.17 ton/fed.) was obtained
from Nejma cultivar treated with 4+ kg N/fed. and effective
microorganism (EM) in the second season.

Root yield (ton/fed).

Results presented in Table A show that root yield was
significantly affected by cultivars in both seasons. Ras poly
cultivar had higher root yield (Y1.Y¢ and Y1.+Y ton /fed.,
respectively) than Nejma cultivar. The difference between
the two sugar beet varieties of root yield could be due to the
variation in the gene make-up and their response to the
environmental conditions. These results are in agreement
with those obtained by Abou-Salama and EI-Syiad (Y« ++),
Saif (Y+++), Fadel (Y++Y), Osman (Y:+°),Badr (Y++9) and
Khalifa (Y- 9).

Table A: Effect of different nitrogen rates and bio-
fertilizers on root yield (ton/fed.) of two sugar
beet cultivars in Y+ +«A/Y+eq and Yee4/Y0N

Seasons.

Seasons AREFUVARER ARERVARRK
Cultivars| N levels Bio-fertilizer Mean Bio-fertilizer Mean

(kg/fed.) | Cont. | Nitrob. | EM Cont. | Nitrob. | EM
Ras poly 10 YYAS | YE oy | YRR | YERA [ YYAY | Yy ¥n Yo ¢4 YYAY
A YO 4y | Yo ¥l |Yu.. .| Yo VR [ YoAV | YuNV AR Ay YL Y
q. YV.VE | YVEY [ YV AN | YV RA | YV AT | YA Y YA oY YAY
Mean YO At | YO NN [ YU AE| YR NE | Yo XA | Yo 4 Ya.ve YLy
Nejma 1o YAEE | YY A [ YRV YY el | Yy ne | oYY A, ey YY.ayv
Ao YYON | YWAA [ YE WA YYAY | YYrne | Yo . Yo ¢A YeV
4. YEYS | Youw | YU Ve | Yo rd | Yewy | Y ev Yo AY Yo o4
Mean YYOON | YE o [ YENY XYY AY | YYYY | Ye VY Yo v Ye vy
Mean for 1e YYRe | Ywgo | Yo Ne | YPVE [ YY AT | YYAA RS AT
N-levels A YEVY | YERY [ Yo Yo YEANE | YEAT | Yo 08 Yo A Yo vy
4. YR.AY | YRV YV W YR et [ YIAY | YV PV AR 1.4
Mean Ye 6o | YEAN | Yo Na | Yo ot | YE¥Y | Yo ¥ Yo Al YoV

L.S.D. at ¢7 for
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Cultivars(C) < AA
Nitrogen (N) AR
Bio-fertilizers (B) 8V
CxN NS
CxB NS

N x B <V
CxNxB NS

Data in Table A show that varying the applied nitrogen
rates had a significant effect on this trait in both seasons,
where the highest root yield values (Y1.e¢ and Y1.4.
ton/fed.) were obtained when nitrogen was applied at a rate
of 4+ kg N/fed., in both seasons, respectively.

The effective impact of nitrogen on root yield could be
attributed to its distinct role as an essential constituent of
protein, amide, amino acid, co-enzymes and chlorophyll as
well as its effect on the assimilatory system (sugar beet
leaves ) and in turn plant capacity of photosynthesis and dry
matter accumulation. The role of nitrogen in increasing root
yield may be partially due to increasing water content of
beet roots. These results coincided with those obtained by
Shalaby (Y44A), Hasan (Y+++), Abo EI-Ghait and Mohamed
(Y++2), Ibrahimetal. (Y++°)and Ouda (Y+ +V) who reported
that root yield increased by increasing nitrogen rates.

The application of bio-fertilizers to sugar beet plants
exerts a significant influence on root yield in both seasons.
In general, root vyield was high when effective
microorganism (EM) was applied to sugar beet plants
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compared to the control. Effective microorganism (EM) was
more superior in increasing root yield than Nitrobiene. The
beneficial effect of bio-fertilizers, on root yield could be
attributed to the more growth of plants the amount of
metabolites synthesized by plant and to the role of bio-
fertilizers in absorbing nutrients. These results are in line
with those obtained by Medani et al. (v« +), Cakmakc et
al. (v++Y), Kandil etal. (v« - Yb) and Ouda, (¥ + * V).

The data revealed that root yield was significantly
affected by the interaction between cultivars and nitrogen in
Y++3/Y4)+ season only, where the highest value (YA.Y:
ton/fed.) was obtained from Ras poly cultivar when received
4+ kg N/fed. Also, root yield was significantly affected by
the interaction between cultivars and bio-fertilizers in the
second season only. The highest value (Y1.ve ton/fed.) was
obtained when Ras poly cultivar was treated with effective
microorganism (EM). Root yield was significantly affected
by the interaction between nitrogen and bio-fertilizers in
both seasons, where the highest value (YV.+Y ton/fed.) was
obtained when 4+ kg N/fed., was applied and treated with
effective microorganism (EM) in the first season, while, the
highest value (YV.YV ton/fed.) was obtained when %+ kg
N/fed. treated with Nitrobiene in the second season.

Chemical component and quality:
Total soluble solids percentage (TSS %).

The data presented in Table % show that TSS was
significantly affected by cultivars in the first season only.
Ras poly cultivar had higher total soluble solids (Y 4.3 %)
than Nejma cultivar. The difference between the two studied
varieties in TSS content could be due to the variation in the
gene make-up and their response to the environmental
conditions. These results agree with those obtained by
Shalaby (Y44A), Fadel (Y++Y), Hassan, et al. (Y++°) and
Osman (Y +°).
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Table 4: Effect of different nitrogen rates and bio-
fertilizers on total soluble solids (TSS %) of two
sugar beet cultivars in Y+«A/¥Ye.%8 and
Y+«4/Y+) . seasons.

Seasons YooA/Yeud ARERVARRN
Cultivars | N levels Bio-fertilizer Mean Bio-fertilizer Mean
(kg/fed.) | cont. | Nitrob. | EM Cont. | Nitrob. EM
Ras poly e Yo XA Yo 6 [ YO XY | Yo YA VARS YA Ao V4.¢Y VA48
A Yo A¥ | YO VY [ YLV Yoy | Y. ey Yo YA ..
q. YAAY | YA [ YAEY [ YARe [ YL Y. Y..¥4 Y.ve Yoy
Mean YA A | V4.4 | Y ed | 4.4 | Y4 AY | 149y Y..on Yory
Nejma 10 YALEE | YA ET | YAAY | VALY E | VALY 14,y 14,4, Y4.0A
A YUY | YV [ Yo R [ YO AV [ YL VY| YAl Y..8v YA
9. YACTE | YAAY | YAAY [ YATA | YAAY | YAAS YAAY VY. AA
Mean YAKY [ YAV [ YaVY [ Yans | Ve, 14,74 YAAY 14,
Mean for \e VALK [ Y9.4Y | YL A | Y4 AY | VALe, 14,44 1471 14,0 A
N-levels A Yo | YO MY [ Yo aY [ YO AY | Y YoVt YyeY Y.o4yr
q. YA Y | YAYA YA [ YA | Ve e 149,04 YA LR
Mean 14,07 | Y4.AE | Y444 [ Y4 VY | Va4 ey LW 14.V¢ 14,V
L.S.D. at ¢” for
Cultivars(C) AR NS
Nitrogen (N) <)Y Y.e
Bio-fertilizers (B) Y R
CxN VY yoay
CxB NS NS
N x B NS NS
CxNxB ) Y. va

Results in the Table 2 indicate that nitrogen fertilizer
levels significantly increased the TSS content in both
seasons. The highest sugar yield values (Y+.AY and Y+.3Y %)
were obtained when nitrogen was applied at a rate of A+ kg
N/fed. in both seasons, respectively. The increase may be
due to the fact that nitrogen encourages elongation and cell
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division leading to an overall increase in total soluble solids
percentage. These results are in accordance with those
obtained by Sharif and Eghbal (Y 44¢), Shalaby (Y19A), Abd
El- Moneim (Y-++), EI- Sayed (Y:+:°), Ouda (Y+*V) and
Nemeat-Alla etal. (Y++9).

The application of bio-fertilizers to sugar beet plants
exerts a significant effect on total soluble solids percentage
in the two studied seasons. In general, TSS content was
high when effective microorganism (EM) was applied to
sugar beet plants compared to the control. Effective
microorganism (EM) was superior in increasing total soluble
solids percentage than Nitrobiene in the first season. Total
soluble solids content was high when was applied to sugar
beet plants compared to the control. Nitrobiene was more
superior in increasing sucrose percentage than effective
microorganism (EM) in the second season. These results are
in line with those obtained by Hassanein and Hassouna
(v+++),Kandiletal. (v Yb) and Ramadan et al. (v« + v).

Results in Table 3 show that TSS content  was
significantly affected by the interaction between cultivars
and nitrogen in both seasons. The highest value (Y+.AY %)
was obtained from Nejma cultivar received A+ kg N/fed. in
the first season. The highest value (Y).:+ %) was obtained
from Ras poly cultivar received A+ kg N/fed. in the second
season. The second order interaction was significant in both
seasons, where the highest value (Y).++ %) was obtained
from Nejma cultivar with A+ kg N/fed. and Nitrobiene in the
first season, while, the highest value (Y).A7 %) was obtained
from Ras poly cultivar treated with A+ kg N/fed. and
effective microorganism (EM) in the second season.

Sucrose percentage.

The data presented in Table Y+ show that sucrose
percentage was significantly affected by cultivars in the
second season only. Ras poly cultivar had higher sucrose
percentage than Nejma cultivar. The differences in this trait
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are mainly due to gene make-up . These results agree with
those obtained by Shalaby (Y44A), Fadel (YY), Hassan, et
al. (Y++2), Osman (Y++°),Badr (Y++9) and El-Sheikh et al.
(Y++1) who reported that sucrose percentage was
significantly affected by cultivars.

Results in Table )+ indicate that nitrogen fertilizer
levels significantly increased sucrose percentage in both
seasons.

Table Y.: Effect of different nitrogen rates and bio-
fertilizers on sucrose percentage of two sugar
beet cultivars in Y+ «A/Y«+4 and Y. +4/¥:)

Seasons.
Seasons \ERLJARES) YR
Cultivars | N levels Bio-fertilizer Mean Bio-fertilizer Mean
(kg/fed.) | Cont. | Nitrob. | EM Cont. | Nitrob. | EM
Ras poly 10 VEY | VEEY | VEVY [ Ve EY | AYey | AYaE | Y VYL AA
As Ve oo | VEYT | VEAY [ YEYA | YENY | Ve e | e Ve, £
. AYF | AT YR YYAY | ve e | Ve oA | vew V¢ oy
Mean AWOF | AFAY | YEYY [ AP AL | ArR | Ve | ey LAY
Nejma w0 VY AG [ AF Y [ NRYY AT | AYRY | aYYY | avaw AR%!
As YEVe | YEAY | Yo n [ YEAT] Ygew | vEnd | Ygde VEVY
4. VYRY | AYEe [ NY T LAYEY [ A e | arre | vy LAY
Mean VREY | AT ER [ ARAY [ AYFA L AFFA | YFed | Yr Ve \¥oy
Mean for 10 YW | ATAY [ ARAY ATV | YT | Y AE | AL VYA
N-levels As VEFA | V€09 | VE AN [ YEAW | VEYY | Ve | VEVA 140V
. VYUY [ YYVYE [ NYAY [ AY e | YV | AraT | Ve 1¥.AS
Mean AWLEW [ ATVY | ArAY [ Ar A | ares | VY AL | YAt L%
L.S.D. at ¢” for
Cultivars(C) NS < VY
Nitrogen (N) < YA 4
Bio-fertilizers (B) AR <Y
CxN R Y
CxB s A
N xB A Y
CxNxB v Y AR
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The highest sucrose percentage (Y £.1Y and Y¢.0V %)
were obtained when nitrogen was applied at a rate of A+ kg
N/fed. in both seasons, respectively. This may be due to that
increasing nitrogen rates increased non- sucrose substance
such as Na, K and alpha amino nitrogen and thane decrease
sucrose content in roots. These results are in accordance
with those repotted by Abd EI- Moneim (Y-« ++), Ismail and
Abo EL- Ghait (Y++2), Osman (Y- +°) and Nemeat-Alla et
al. (Y++9).

The application of bio-fertilizers to sugar beet plants
had significant effect on sucrose percentage in both
seasons. In general, sucrose percentage was high when
effective microorganism (EM) was applied to sugar beet
plants compared to the control. Effective microorganism
(EM) was more superior in increasing sucrose percentage
than Nitrobiene, where maximum values were obtained.
This means that the application of bio-fertilizers was more
active in increasing sugar Yyield/fed. and consequently
sucrose percentage. These results are in line with those
obtained by Medani et al. (v + « +) Hassanein and Hassouna
(v+++) Kandil et al. (v« :Yyb) and El-Kholi et al. (v :¢)
who found that sucrose percentage increased by inoculation
with bio-fertilizers.

The data presented in Table Y+ show that sucrose
percentage was significantly affected by the interaction
between cultivars and nitrogen in both seasons. The highest
values (V€A% and Y:.VY %) were obtained from Nejma
cultivar received A+ kg N/fed. in both seasons, respectively.
Also, sucrose percentage was significantly affected by the
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interaction between cultivars and bio-fertilizers in both
seasons. The highest values (Y¢.YY and Y¢.'Y %) were
obtained when Ras poly cultivar treated with effective
microorganism (EM) in both seasons. Sucrose percentage
was significantly affected by the interaction between
nitrogen and bio-fertilizers in both seasons, where the
highest values (Y £.%) and Y£.YA %) were obtained when A+
kg N/fed., was applied treated with effective microorganism
(EM) in both seasons, respectively. The second order
interaction was significant in the two seasons, where the
highest values (Y°.++ and Y¢.9¢ %) was obtained from
Nejma cultivar received A+ kg N/fed., and effective
microorganism (EM) in both seasons, respectively.

Juice purity.

Data in Table V) clearly indicate that cultivars had no
significant effect on purity percentage in both seasons.
However, Ras poly cultivar surpassed Nejma cultivar in
purity percentage in both seasons. The difference between
the two sugar beet varieties of purity percentage could be
due to the variation in the gene make-up and their response
to the environmental conditions. These results agree with
that obtained by Saif (Y+++), Abo El-Ghait and Mohamed
(Y++2) and Mekdad (Y++VY) who that purity percentage was
no significantly affected by cultivars.

Table YY: Effect of different nitrogen rates and bio-
fertilizers on purity percentage of two sugar
beet cultivars in Y+ +A/Y+«+8 gnd Y+ 3/YN

seasons.

Seasons YooA/Yeud Youa/YaN
Cultivars | N levels Bio-fertilizer Mean Bio-fertilizer Mean

(kg/fed.) | Cont. | Nitrob. | EM Cont. | Nitrob. | EM
Ras poly %0 Vo Fe| Vo ¥e [ VY o) [ VY 0Y | nv.ry TATA AN TV.AS
A TV ArE | Ve TA | AL Ye | TAAY Y TUA 1AM
9. TV TAVA [ AN [ TAYY | VY A VLAY ARZS ViV
Mean TAYY] 14,46 [ Ve vy [ et | ey Vo vy TAVY 14,6V
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Nejma ve N4A | A [NV [ TAFe | RAAY | teAe | 44 11,00

Ao VAN Ve 8y [ VY EW | VY Y E | 144 Vg ARE! V.oV

9. o tA| Mo VY | 14.0¢ | 1T AL | Tt Vony 14, ¢y 19V

Mean TAAY | TAFS [ A A | TAYY | aYy TAAA 1A oV A4

Mean for 1o VarY | et [ TarE | 1978 | TAe ALY 1LY VLYY

N-levels Ao 146 | Ve Y [ VY Ve | 1are V. te 14,0 19y

9. TUAY | TVLVA [ RARA YL YR | v e ART V. o4 2R

Mean TA00 | TNV [ T44F | 4 YY | Ao | N4e | TATe | T8VA
L.S.D. at ¢” for

Cultivars (C) NS NS

Nitrogen (N) AR V.YY

Bio-fertilizers (B) YooA NS

CxN Y AT VY

CxB NS NS

N xB NS NS

CxNxB NS YAY

Results in the Table Y indicate that nitrogen fertilizer
rates significantly increased purity percentage in both
seasons. The highest purity percentage value (V+.Y+ %) was
obtained when nitrogen was applied at a rate of A+ kg N/fed.
in the first season. The highest purity percentage value
(V+.7% %) was obtained when nitrogen was applied at a rate
of 4+ kg N/fed. in the second season. The increase of purity
percentage could be due to the increase in the amount of
metabolites synthesized by plants as a result of increasing
nitrogen rates. This could be attributed to the favorable
effect of nitrogen fertilizer levels on the metabolic processes
and physiological activities of meristimic tissues, which are
responsible for cell division and elongation in addition to the
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formation of plant organs. This leads to more growth and
consequently accumulation of more photosynthesis
assimilates. These results are in accordance with those found
by Sharif and Eghbal (Y 44¢), Shalaby (Y2%A), Ibrahim et al.
(Y++°) and Nemeat-Alla et al. (Y++3) who reported that
purity percentage increased by increasing nitrogen rates.

The application of bio-fertilizers to sugar beet plants
exerts a significant influence on purity percentage in
Y++A/Y 443 only season. In general, purity percentage was
high when effective microorganism (EM) was applied to
sugar beet plants compared to the control. Effective
microorganism (EM) was superior in increasing sucrose
percentage than Nitrobiene. These results are in line with
those obtained by Hassanein and Hassouna (Y:+*),
Cakmakc et al. (Y++V) and Kandil, etal. (Y++Yh).

The data presented in Table Y) show that purity
percentage was significantly affected by the interaction
between cultivars and nitrogen in both seasons. The highest
value (V). ¢ %) was obtained from Nejma cultivar received
A+ kg N/fed. in the first season. The highest value (Y).V+ %)
was obtained from Ras poly cultivar received 4+ kg N/fed.
in the second season. The second order interaction was
significant in the second season only. Where, the highest
value (V).A" %) was obtained from Ras poly cultivar with
1+ kg N/fed. and Nitrobiene in the second season.
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