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ABSTRACT

Good nitrogen management is critical for production of a
high yield, good quality sugar beet crop. Not enough N can limit
yield, while too much N can reduce quality. Some sugar beet
growers in parts of El.Minia Governorate continue to use for
maximizing sugar beet yield by application of yeast to soil at late
stage of crop age during March month. So, this trail was
conducted at Mallawi Agric. Res. Station, EI-Minia, Egypt, during
Youd/¥Ye and YV /Y)Y seasons to deduce the effect of soil
application of yeast , i.e. zero, Y.+ and £.+ kg / fed on yield and
quality of sugar beet at different nitrogen fertilizer levels (%« , A+
and Y+ kg/fed) . The experiment was performed in a split plot
design with four replicates.

The obtained results revealed that nitrogen fertilizer level
had a significant effect on root length and diameter (cm), pol%,
alpha amino nitrogen (a-N), potassium content, sodium content,
,sugar recovery % and quality index of sugar beet , as well as root
and sugar yields (ton/fed) recovery of sugar beet in both seasons.

A significant differences in root length and diameter (cm),
pol%, a-N , K, Na contents and sugar recovery% of sugar beet , as
well as root and recoverable sugar yields (ton/fed) of sugar beet
were found between the studied soil application of yeast treatments
in both seasons and combined .While , quality index of sugar beet
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was insignificantly affected by addition of yeast in the two
growing seasons

Significant interactions were recorded between nitrogen
fertilizer level and soil application of yeast (AB) on root diameter,
sodium content, root and recoverable sugar yields (ton/fed) of

sugar beet in two growing seasons, in the Y* for potassium content

of sugar beet and in the Y™ for a-N content and sugar recovery of
sugar beet.
In general, it can be concluded that application of nitrogen

fertilizer level at Y + + kg/fed with yeast at rate of Y. kg/fed could
be recommended for maximizing sugar beet productivity under
the environmental conditions of El.Minia Governorate for grower
and sugar factory .

INTRODUCTION

Sugar beet historically has been an important crop in some areas
because of its capacity to provide both cash income from the harvested
root as well as livestock feed in the form of above-ground biomass
(tops) and root processing by-products such as pulp and molasses. The
Egyptian Government strategy to fulfill sugar needs depend on
increasing sugar production from sugar beet. Recently, sugar beet crop
has an important position in Egyptian crop rotation as winter crop.
Sugar beet (Beta vulgaris L.) was introduced to Egypt to overlap the
vast gap between sugar consumption and production, it is represented
the second sugar crop after sugar cane. Egyptian Government is
pushing hardly to grow and develop sugar beet crop by building new
factories . The sugar produced from sugar beet increased from V.Y
in Y44+ to about £4.V-Zof the total local sugar production (V.44
million ton) in Y+Y+. Sugar beet is a high value crop requiring high
annual expenditure for production (Eckhoff & Flynn Y+ +A and CCSC,
Yoy,

Modern agricultural practice has been relying heavily on the use
of chemical fertilizers to meet this challenging demand. Unfortunately,
extensive and often unbalanced (over and under) fertilization also
leads to environmental degradation. Soil beneficial microorganisms
were also enhanced. Soil fertilized with prolonged application of yeast
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in China has shown improvement in humus content and organic carbon
content, and significantly lower specific gravity (bulk density)
compared to the soil treated with chemical fertilizer .Chemical
fertilizers also cause farmland degradation, and reduced soil fertility
and biodiversity . Continued use of chemical fertilizers could not
increase crop yields in number of countries. It costs billions of dollars
a year in loss of productivity and bio-diversity, as well as
environmental pollution .Yeast contains cytokinins , IAA, proteins ,
amino acids such as , glycine ,histidine , isolysine , lysine , cystine
methionine , phenyl alanine , tyrosine , threonine and treptophan .
Also, it contains fat, nucleic acid , adenylic acid enzymes , vitamin B)
and BY. It is very beneficial and essential for the synthesis of
aminoleulinic acid (AA)and is necessary for the formation of
protaperphyrin the precursor of chlorophyll ( Hess , Y4AY ; Subba Rao
, V4AE and Abou—Zaid ,) A€ Stemwedel, Y+ +12) .

Nitrogen is the single most important nutrient for optimum sugar
beet production. Nitrogen status of the plant affects early growth or
time to full canopy closure and the quality of the sugar beet at harvest.
Optimum nitrogen management promotes vigorous early season plant
growth reducing the number of days to canopy closure, which allows
the sugar beet to utilize the sunlight's energy more efficiently to make
sucrose. Excess N at or near the end of the growing season reduces
sugar beet quality by reducing sucrose concentration and increasing
impurities concentration . Increasing nitrogen rate up to ¥+ Kg N fad™
(Badawi Y447 and Salama and Badawi Y44%), V.o Kg N fad” and
VY« Kg N fad' (El- Hennawy et al Y3%A and Sarhan Y393A)
significantly increased root length,root diameter as well as root, and
sugar yields/fed, but it resulted in marked reduction in TSS, juice
purity and sucrose percentage. Adding nitrogen in the suitable time has
an effective role in maximizing the N utilization through minimizing
losses of the applied nitrogen . Nitrogen fertilizer improve growth and
yield components of sugar beet . Whereas , increasing nitrogen
fertilizer level up to Y+ + kg / fed enhanced growth attributes of sugar
beet (El.Hawary, Y344 ; El.Shafai ,Y+«+; Fadel,Y++Y; Kandil , et al .
Y«+Yand Attiaetal.Y+ ).
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The objective of this work was to evaluate the effect of soil
addition of yeast on vyield and quality of sugar beet at different
nitrogen fertilizer levels needed to obtain the highest yield and quality
of sugar beet at harvest .

MATERIALS AND METHODS

The presented work was conducted at Mallawi Agric. Res. Station
El .Minia Governorate, Egypt, during the two successive seasons of
Yorq/YeYeand Y+ /Y)Y to deduce the effect of soil application of
yeast on yield and quality of sugar beet at different nitrogen fertilizer
levels . Sugar beet cultivar namely Kawamera was sown on 1" and
VA™ October in both seasons, respectively. Split plot design with four
replicates was used .The main plots were assigned to three nitrogen
fertilizer levels (%« , A+~ and Y++ kg / fed ). The sub-plots were
allocated for Three soil applications of Active wet yeast
(Saccharomyces cerevisiae strain ), i.e. zero, Y.+ and ¢.+ kg / fed
Active wet yeast obtained from the Egyptian Sugar and its Integrated
Industries Company, Hawamdia , Egypt, was carefully prepared before
using by the accessory addition of the Egyptian treacle at +.Y+ % to
prepared solutions of yeast for activation the reproduction of yeast .
Yeast solution were left stand at YA °C for one hour before applying at
¢+ days from sowing of sugar beet after the irrigation . Nitrogen
fertilizer in the form of urea (£ %N) was applied as a side-dressing in
two equal doses, one half after thinning and the other before the third
watering (V+ days from sowing). Potassium fertilizer in the form of
potassium sulphate (¢A % KYO) was added at the recommended
rate(Y ¢ kg KYO/fed ) after thinning, however phosphorus fertilizer was
added at recommended rate of Y+ kgs /fed at planting . Beet plants
were thinned to one plant/hill at the age of Y© days from sowing . All
required agricultural practices were done as followed by sugar beet
growers in the region.

Sub-plot area is V+.© m" (five rows of 1+-cm width and ¥.© m in
length). Some chemical and physical properties of the soil of the
experimental site were determined before seed bed preparation
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according to the procedures outlined by Jackson (Y417Y) and Olsen &
Sommers () 4AY) as shown in Table V.

Table Y: Some physical and chemical characteristics of the
experimental soils*.

Properties Season Y+ \ /Y1
Season Y« «4/Yey

Texture analysis:

Y Y. ¢V ¢

Clay % . .

Silt % YYLY. YA

Sand % Y Yé.0s

Texture grade: Clay Clay

pH (): suspention) V.0 V.o,

Ec m.mohs (:Y) AR V.08

Organic matter % YA V.Y
Soluble cations:

Ca™+ Mg~ meqg/\ g soil <40 S

Na* meg/" + +g soil LYY Vg

K" meg/\ * +g soil A BA
Soluble anions:

COy+ HCOr meg/\ * +g soil oYY A

Ccl meq/\ + * g soil A X

Available N mg/ kg soil AR Va.re
Available P (ppm) Ao V.Ao
Available K (ppm) yVve YA

* Each value represents the mean of © samples

Data recorded:

Vegetative traits :At harvest ( at age ‘?° days from sowing),a
samples of ten roots were taken at random from the three middle rows
of each plot to record :

V- Root length (cm). Y-Root diameter (cm).
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Quality parameters:

A samples of twenty roots were taken at random of each plot
were harvested and send to the laboratory , cleaned with running tap
water, dried , each sample was grated separately with grater into
cassettes and mixed thoroughly to determine the quality characteristics
as described in Cooke & Scott, (Y44Y),

Y. Pol % was estimated in fresh samples of sugar beet roots, using
saccharometer according to the method described in AOAC,

(V:+2),

Y. Alpha amino nitrogen, sodium and potassium contents: were
estimated according to the procedure described by the sugar
company using auto Analyzer (Cooke and Scott, Y33Y). The
results were calculated as milliequivalent per Y+ + gm beet.

Y. Sugar recovery % was calculated using the following equation:
Sugar recovery % = Pol,%- [+.Y? + «.V¢¥ (K + Na) + o - N
(+.39)],

Where, K, Na and o - N were determined as milliequivalent/) + « ¢
beet.

€. Quality index was calculated using the following equation:
Quality index ,%= Sugar recovery % X )+ + <+ pol %

Yield traits (ton/fed):

V. Roots yield (ton /fed): At Y4e days from sowing, plants of sugar
beet from the three middle rows of each plot were harvested to
determine roots yield as ton /fed on fresh weight basis.

Y. Recoverable sugar vyield (ton/fed.) was calculated from the
following equation: Recoverable sugar yield (ton/fed.) =Roots
yield ( ton/fed.)X Sugar recovery %.

Collected data were subjected to the proper analysis of variance
(ANOVA). The proper statistical of all data was carried out according
to lined by Gomez & Gomez ()4A¢). Homogeneity of variance and
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differences among treatments were evaluated by the least significant
difference test (LSD) at © % .

RESULTS AND DISCUSSION
Vegetative traits :

Data in Tables, Y and Y reveal that nitrogen fertilizer level had a
significant effect on root length and diameter (cm) of sugar beet in
both seasons and combined . It could be noted from the combined
analysis that root length of sugar beet increased by V.¢vand ¢.¢VZ,
and root diameter increased by Y.¥) and Y).Y+ % when nitrogen
fertilizer level was increased from 1+ to A+ and Y-+ kg/fed,
respectively. These results could be attributed to the role of nitrogen in
enhancing growth, chlorophyll formation, photosynthesis process by
increasing division or elongation of cell . The rate of increasing in root
length accompanying the increase in nitrogen fertilizer level was
lower than that of root diameter . These findings are in the same trend
with those obtained by Sarhan, (Y2%A) ; El. Hawary, (Y 424) and Attia
et al.(Y++¢). Gomaa, et al.(Y++° ). They revealed that the increment
of growth attributes obtained by increasing nitrogen fertilizer level
could be due to the role of nitrogen in increment photosynthesis
process associated with accumulation of carbohydrates translated from
leaves to developing roots ,consequently increasing root size .

Table Y : Effect of yeast on root length (cm) of sugar beet at
different nitrogen fertilizer levels .

Nitrogen Y+ +4/Y. Y. season ‘ ¥.1+/Y. 1) season ‘ Combined
fertilizer Soil application of yeast ( kg / fed ) (B)

(A) Y. £ [Mean| .+ | Y. ¢+ [Mean| ‘. Y. ¢+« | Mean
Tokgffed | YTV.Y. [ FAEF | FAYV[FAAL[FRAV[Fa OV [ FANT[FATA[FV NG [ ¥R o [FAV. [ FAVE
A kglffed | YA« | FR.OV|FRVY[¥a V0 [FA V[ €1 YF [ ¥R o¥ €. V€| FAAS | £0 £0 | FA TS| FAFY

Veokgifed | YAEY [ v e e [ eovawaev e v ey v e  Te[va e [ 6 A £ AY £ gV

Mean YAEY | €0 o0 [FAAY | ¥R €Y [FANY | €. ¥Y €. 06| Fa oF | FAYY|[E. \V| YA aA|T¥a £V

F value o o Ns = = Ns w e Ns

LSD +.+¢ |A=+.1Y| B=..0) AB=-- A=+Y¢ | B=..tY AB=-- A=+.Y4 | B=..YY AB=--

Ns = Non significant
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Table Y : Effect of yeast on root diameter (cm) of sugar beet at
different nitrogen fertilizer levels .

Nitrogen ¥+ +4/Y. Y. season ‘ Y41 4/Y4 )Y season ‘ Combined
fertilizer Soil application of yeast ( kg / fed ) (B)
(A) Y. €.+ |Mean| . Y. €.+« |[Mean| . Y. £+ | Mean

Nekgffed| VY [veavve e [ aev v [y v yee A vy [V o na v ge | a0

Avkgifed]| A VYAV eV Ve vA Ay [V v av [y v Ar ey [ s oy [ vem
R N R R R R N A R A X RN 2K
kg/fed

Mean | .Y [ YV ¥V YV A Y eq [ ary [V e[V FA Y VY | aYa [V rA[ VY YA Y e

F value *% *% *% *% *% ** *% *% NS

LSD .+ | A=+ AV | B=+.,VY [AB=+.VA| A=+ Y¢ B=+.\Y |AB=+.Y\| A=+.V0 | B=+.\ AB=--

It can be observed from data recorded in Tables Y and ¥ that a
significant differences in root length and diameter (cm) of sugar beet
were apparent between the studied yeast treatments in both seasons
and combined. Combined analysis show that the highest values of root
length (¢+.YYcm)and root diameter ()).YAcm) of sugar beet were
recorded with soil application of yeast by rate of Y.+ kg/fed compared
with the others . These results might be attributed to soil beneficial
microorganisms were also enhanced. Soil fertilized with prolonged
application of yeast has shown improvement in humus content and
organic carbon content, and significantly lower specific gravity (bulk
density) when compared to the soil treated with chemical fertilizer.
These findings are in the same trend with those obtained by Abou—
Zaid , (Y 9A€) and Stemwedel, (Y++9).

Significant interaction was recorded between nitrogen fertilizer
level and soil application of yeast on root diameter in the two growing
seasons as shown in Table Y. The combined analysis show that the
highest value of root diameter (1.YYcm) of sugar beet were recorded
with nitrogen fertilizer level at -+ kg/fed with soil application of
yeast at the rate of Y.« kg/fed., while nitrogen fertilizer level at 7-
kg/fed with soil addition of yeast by rate of .+ kg/fed gave the lowest
value (V.€A cm) .

-Y4. .
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Quality parameters :

Data in Tables ¢-% show that nitrogen fertilizer level had a
significant effect on pol%, alpha amino nitrogen (a-N) potassium
content, sodium content ,sugar recovery % and quality index of sugar
beet in the two growing seasons and the combined . It could be noted
from combined analysis that the increase in the level of nitrogen
fertilizer from 1+ to A+ and Y+ + kg /fed resulted in a gradual decrease
in pol%, ,sugar recovery % and quality index of sugar beet, and
increased a- N, potassium , sodium contents. The need for nitrogen in
sugar beet production is well documented , but the excess of nitrogen
fertilizer may decrease the pol% or sucrose . An accurate prediction
of nitrogen needs is therefore essential in the overall nitrogen
management system.

Table ¢ : Effect of yeast on pol% of sugar beet at different
nitrogen fertilizer levels .

Nitrogen Y++4/Y+ ) season | Y+«)+/Y V) season | Combined
fertilizer Soil application of yeast (kg / fed ) (B)
A) eoo | Yoo | g [Mean| .+ | Y.e |t [Mean| .+ | Y. | £+ [Mean

Tekg/fed [ VV.AE] VALY [ VAYY [VANE [ IV A8 [ VAN S [ VALYV VAT [ 1V, 48 VALY [ VA YE[VANY

N AR R A A R A R A X A A A R R AR A A R R R A A R R A2 AR A

Yoo VEAY | Vo VA Yo ¥Y | Yo va Ve AV Vo Yo Yo Y Vo N | YE A0 Vo XYY Yo Y[ Ve N,
kg/fed

Mean | YT.YA[ Y00 [ 45, 0a | A 64 [T Y | VTN [T T [ VT EA Y TYT Y [t | VA

F value o o Ns o ol Ns ol o Ns

LSD .. ¢ A=\ ¢ B=+.\+ AB=-- A=+ .V B=+.'A AB=-- A=+ B=+."% [AB=+.\"

The unfavorable effect of high nitrogen fertilizer level might be
principally attributed to the effect of excessive nitrogen addition in
terms of increasing root yield (ton/fed) and tissue water content as
well as increasing the impurities or non-sucrose substances such as
proteins , a-N content and hence decreasing pol% of sugar beet . Also
, there were an increase in the absorption of Na and K elements from
the soil by roots with increasing nitrogen fertilizer level , consequently
increasing Na and K contents of sugar beet as well as decreasing
quality index and sugar recovery %of sugar beet . Such results are in
the same line with those found by El.Shafai,(Y:«+); Fadel,(Y++Y);
Kandil,et al. (Y++Y) and Attia et al.(Y++¢). Badawi et al. (Y++¢); and
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Gomaa, et al. (Y++°). They indicated that the increased use of
nitrogen fertilizer reduced sucrose concentrations of sugar beet. In this
subject, Stevens, etal. (Y++A, Y«Y+vand Y+))) revealed that excess N
applications both reduced root sucrose concentration and increased
impurities that cause more sucrose to be lost to molasses during the
extraction process .

Table ¢: Effect of yeast on a-N content*of sugar beet at different
nitrogen fertilizer levels .

Nitrogen ¥+ +4/Y. Y. season | Y414/Y4 )Y season | Combined
fertilizer Soil application of yeast (kg / fed ) (B)
(A) o Y. £+ | Mean| -.° Y. £« | Mean| -. Yo £« | Mean

" Kkglfed v.YY KRN EENEEE R R R A R EE R Y

A+ kg/fed VS Yo [ YAY| YN [ YA [ YeA [ Yo [ AV [ YAV [ YAy [ ey [ VA

Yoo Y.t vaAY [ve [ vaY [y [ vae [ Y AA [ vay [ Yoy [ vav [y vn | v.ae
kg/fed

Mean \.VE v.o8 [N tA YR [y v [ vy [ vey [ v [y vr [ veA | Yo [y,
F Value *k *% NS %k %k ** *% %k *
LSD +.+® [A=+.Y+| B=+MA | AB=—- | A=+.+¢ | B=+.+¥ [AB=+.+¢| A=+.:A | B=+.:A [AB='.Y0

*= Alpha amino nitrogen content as milliequavalents / ) + + gm beet

Table %: Effect of yeast on potassium content *of sugar beet at
different nitrogen fertilizer levels .

Nitrogen Y.+ 4/Y. 1. season | Y1 4/Y4 VY season | Combined
fertilizer Soil application of yeast (kg /fed) (B

(A) Yoo | €0 [Mean| +.» Y. £« |Mean| ‘. Y. £« | Mean
" kg/fed €067 |oNN| o ¥r | £94 | £V | £Ve | oo | £V | £0Y | £.4% | 609 | £.A4
A+ kg/ffed 60, |o0AF| o0V | 6. |O0YAN| 0,49 | .20 | o.YA | o.¥4 | o.¥% | o007 | o.£¢
Voo kgffed | o.Ae | e 80| e aY [ o aY [o V.| o AY | eVe | o VI | oVA | e.AR | o AY | 6. AY
Mean o¥. |o06A|[ o8| 66, |o6N0| oYY | o.fo | o YA | o.¥F | 0. &, | 60F | or4
F value E3 3 *k ** %% * NS %% %k **
LSD +.+® |A=+.+%|B=+.10 |[AB=+.+%| A=+.Ft | B=+.Y% | AB= | A=+.0¢ | B=+.)Y |AB=+.")

*= Potassium content as milliequavalents / ) + + gm beet
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Table V : Effect of yeast on sodium content *of sugar beet at
different nitrogen fertilizer levels .

Nitrogen Y+ 4/Y ¢V season l Y+ ) +/Y4 V) season Combined
fertilizer Soil application of yeast ( kg / fed ) (B)

A o Yoo | ¢ [Mean]| +.v | Yoo ] & [Mean| +.o | Yoo | £+ [Mean
. kg/fed R EEOE N RO N R D A RS
A kg/fed V.Y V.6V A V.00 V.oV V.6Y V.60 \.¢o V.0 V.60 A\ A
\++ kg/fed YAAL YR v v v ve | Y AY] veA| ey vve| v Al v ved| yaa
Mean RN R T R R R A Y
F Value EX 3 Ex 3 *% % *% ** % *% *k
LSD +.+® [A=+.+¢| B=+,+¥ [AB=+.+0| A=«,+¥ [ B=+.+Y [AB=+.+¢| A=+,+¥ [ B=+.+ ¥ |[AB=:.+ ¥

*= Sodium content as milliequavalents / Y + + gm beet .

Table A: Effect of yeast on sugar recovery %of sugar beet at
different nitrogen fertilizer levels .

Nitrogen Y++4/Y4 Y season ‘ Y4V /YN season Combined

fertilizer Soil application of yeast (kg / fed ) (B)

(A) Y. ¢« |Mean| ‘.. Y. ¢, | Mean| . Y. £« | Mean
'L-kg/fed Yo it Yo dav | Yo A0 Yo A YO A Yo 4| Yo 4| Yo 8| Yo VY| Yo aY | Yo 4| Yo AR
A+ kg/fed e[ ar v R vy ar Y[ arer [ ve oy A | arve [y ey [y AN Yr VR Y e
Yoo Yoy rvar e[ yr YAl Y vy e[y ev| Y rA[ Y Y ov[ v e vy ev| vy Py
kg/fed
Mean Ve ve e e [y a v ve v ye [ ve vy v ve af ve on | yran
F value P e NS e e * e o Ns
LSD +.+¢ [A=++| B=r.: AB=-- | A=Y [ B='Y [AB=-.YY | A=...% | B='.'A [ AB=:.\¥
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Table 4: Effect of yeast on quality index% of sugar beet at
different nitrogen fertilizer levels .

Nitrogen ¥++4/Y. ). season ‘ ¥+1+/Y4 1) season ‘ Combined
fertilizer Soil application of yeast ( kg / fed ) (B)
(A) Yoo | t0 [Mean| «.v | Yoo | £+ [Mean| .+ Y.o | .+ |[Mean

Vo kgffed | AV.EY AV Y[ AV [ AV YO [ A [AVAY [ AV YA[AV.VE | AVIR[AV.OF[AV Y E| AV £t

A kglffed | AY.08 [AENY[AY Ra[AY A [ ALYV [ Ao eA[ ALV [ AL A AV A[ALA[AEYE[ AL Yo

Yoo A A [AY.OY| AVAS|AY €4 | AVYQ[AYAY| AY. 00 [ AY.AY| AV.20| AY.AY[AY. N4 AY.04

kglfed
Mean AY. QY [AE YT | AE YA AENO|AE 0 |[AO YA AEAY | AEAY| AL Y| AEVY|AE 07| AE €8
F value EX3 Ns * w% Ns * ek foe *%

LSD +.® |A=+.tV|B== [AB=+.1+| A=+.1% | B=—- | AB=+.%t |A=+.Ff| B=-.T+ | AB=:.oF

The data given in Tables ¢-% revealed that soil application of
yeast had a significant effect on pol%, alpha amino nitrogen (a-N) ,
potassium content, sodium content and sugar recovery% of sugar beet
in the two growing seasons and the combined .While, quality index of
sugar beet was insignificantly affected by application of yeast in the
two growing seasons. This means that the soil application of yeast on
sugar beet at the suitable time and content not effect on quality of
sugar beet. It could be noted from combined analysis that the increase
of yeast content led to an increase in potassium content and sugar
recovery % of sugar beet, while a-N and sodium contents of sugar
beet were decreased. The favorable effect of yeast might be due to that
yeast work on development of soil properties an encourage increase in
the absorption of K and P elements from the soil by roots of beet with
soil application of yeast, where potassium is used as Co-Enzyme with
phosphorase to form sucrose that cause the increase in pol% and sugar
recovery% of sugar beet . Moreover, potassium is well known for its
vital role in sucrose transportation and accumulation in storage tissues
of plants . Sugar beets absorb nutrients from the soil faster than almost
any other crop and, as a result, this yeast is exceptionally rich in
Selenium, Chromium, Potassium, Magnesium, Sodium, Copper,
Manganese, Iron, Zinc and other factors natural to yeast (Abou —Zaid ,
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(Y4A£). Such data confirmed the previous repots of Stemwedel,
(Y+9).

Significant interactions was recorded between nitrogen fertilizer
level and soil addition of yeast on sodium content of sugar beet in two
growing seasons and combined , in the Y* and combined for potassium
content of sugar beet and in the Y™ and combined for a-N content and
sugar recovery% of sugar beet as shown in Tables ©-4% .

Yield traits (ton/fed):

The results in Tables Y+ and ) indicate that nitrogen fertilizer
level had a significant effect on root and recoverable sugar yields
(ton/fed) of sugar beet in both seasons and combined . It could be
noted from the combined analysis that the increase in level of nitrogen
fertilizer from 1+ to A+ and V) + + kg/fed led to an increase of root yield
(ton/fed) of sugar beet by Y-:.¢% and YV.VYZ, as well as, recoverable
sugar yield (ton/fed) of sugar beet increased by £¢.)) and 1.7A 9%,
respectively. The increase in root yield might be due to the role of
nitrogen in building up metabolites activating enzymes and
carbohydrates accumulation which transferred from leaves to
developing roots yield per unit area .While, the increase in recoverable
sugar yield (ton/fed) of sugar beet might be due to an increase in root
yield (ton/fed) of sugar beet although the decrease in pol% of sugar
beet with increasing level of nitrogen fertilizer (Tables ¢ and Y+). It
could be noted from the results that the rate of increasing in root yield
(ton/fed) ,which accompanying the increase in nitrogen fertilizer level
was higher than that of recoverable sugar yield (ton/fed) of sugar beet.
This result might be due to the decrease in pol% of sugar beet with
increasing level of nitrogen fertilizer. These findings are in the same
trend with those obtained by Gomaa, et al. (Y++2 ) and Stevens, et al.
(V~~/\’Y~\~ and V~\\)_

It can be observed from the data recorded in Tables Y+ and Y)
that soil application of yeast had a significant effect on root and
recoverable sugar yields (ton/fed) of sugar beet in the two growing
seasons and combined . It could be noted from the combined analysis
that the highest values of root and recoverable sugar yields (¥+.°¢ and
¢.Yo tons/fed) of sugar beet were recorded with soil application of
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yeast by rate of Y.+ kg/fed compared with the others . These results
could be attributed to soil fertilized with the application of yeast
caused improvement in specific gravity (lower bulk density),which led
to an increase in root diameter (Table, ¥), consequently an increase in
root yield (ton/fed) of sugar beet when compared to the other.
Therefore , the increase in root yield (ton/fed) of sugar beet with
application of yeast might be principally led to an increase in
recoverable sugar yield of sugar beet and not the increase in pol% of
sugar beet (Table ¢ -)+). These findings are in the same trend with
those obtained by Gomaa, etal. (Y++2).

Table Y.: Effect of yeast on root yield(ton/fed) of sugar beet at
different nitrogen fertilizer levels .

Nitrogen Y. .4/Y. ). season | Y)Y VYiseason | Combined
fertilizer Soil application of yeast ( kg / fed ) (B
(A) .. Mean| «.« | Y.« | £+ |Mean| +«.» | Y.« | £+ | Mean
T
YY. £ [ YU 0P YO XV YE T [ YAV VY| YO AV YO A | YE EA[YY AYO 40 Yo oA|YE 0t
kg/fed
A
YUY W o | YA R YV V[P AY PRV YA VY YT e [ Y VAP A | Y4 e
kg/fed
Yoo
PN [ FEN | FE Y| PFNEFY A FETV R A PR RN Y EV YL EA|FE | ¥ e
kg/fed
Mean YRLAY [PV YAAY [ YA Y [ YV YN [P RV RY YA YV Yot | Y Ve | YA Yo
F Value sk *% sk Kk Kk *%k wk *o% *
LSD
. A=+ | B=+.0Y |[AB=+.A4| A=+ | B=+VA [AB=.YY| A=+.¥1 | B=:.Y1 |AB=+.t0

Significant interactions were recorded between nitrogen
fertilizer level and soil application of yeast (AB) on root and
recoverable sugar yields (ton/fed) of sugar beet in the two growing
seasons and combined as shown in Tables Y+ and ) . It could be
noted from the combined analysis that the highest values of root and
recoverable sugar yields (Y¢.¢A and £.YY tons/fed) of sugar beet were
recorded with nitrogen fertilizer level at .+ Kkg/fed with soil
application of yeast by rate of Y.+ kg/fed while nitrogen fertilizer level
at 1+ kg/fed with soil application of yeast by rate of +.+ kg/fed gave
the lowest values (YY.+A and Y.£A tons/fed) . :
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Table Y\: Effect of yeast on recoverable sugar yield(ton/fed) of
sugar beet at different nitrogen fertilizer levels .

Nitrogen Y.+4/Y4 1. season ‘ Y+)./Y4)) season ‘ Combined
fertilizer Soil application of yeast (kg / fed ) (B)
(A) Y. ¢« |Mean | .. Yo ¢« |Mean| .. Yo ¢+ | Mean
" kglfed ¥oN | EAY | €% | FAS | veg | €Y | €AY | FAS | ¥ EA | €AY | €A | ¥AS
A+ kg/fed ¥.oX | ¥V | €0V | £..0 | Y€ | €Y1 | €6+ | £+ | YA | €Y | £YA | £..0

Voo kgffed | AT ¥V | €YY | £AF | ¥Ao | XY | £Y¢ | £V | YA | £¥Y | £.Y¢ | .00

Mean YAV | €0 | £0¢ | €40 | TAAN | £.Y¢ | £Y0 | £..7 | ¥e | £Y0 | £.¥. | t..¥

wedk **k * *k *k **k *k * *x
F value

LSD +.+8 |A=+.o% | B=v.sh [AB=+Y | A=)+ | B=+.'8 |AB=+.-4| A=+.:5 | B=+.tY |AB=+.+V

In general, it can be concluded from the results that application
of nitrogen fertilizer level at Y+« kg/fed with soil addition of yeast at
rate of Y.+ kg/fed could be recommended for maximizing sugar beet
productivity under the environmental conditions of El.Minia
Governorate for grower and sugar factory .
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