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ABSTRACT: Two field cxperiments were conducted in the
experimental  farm, El-Kassasine Rescarch Station, Ismailia
Governorate, Egvpt, during 2003/2004 and 2004/2005 seasons to
investigation the cffect of chemical and biefertilizer of N and boron
as w ell as their interactions on vield and quality of sugar beet. This
studyv included eight treatments twwo mincral nitrogen fertilizer levels
(40 and 80 kg / fed.) and four treatments viz., control, serialine,
horoen and serialine + boron.

The obtained results showed that increasing N level up to 80 kg
N / fed increasced root Iength and diameter, root and top weights
/plant {gm) and top. root and sugar viclds ton / fed. The total solubie
solids percentage (T.8.5.%) was also increased by increasing the
application of N fertilizer.

For the effect of application of serialine, boron and serialine +
horon the combined data shows that applying either serialine. boron
or both has improved the pdramctcrs ol single root and vield of
roots ten/ fed and above ground growth in ton/ fed.

The results of interaction effeets showed that significant
interactions of Jpphc.llmn of nitrogen and serialine + boron, but
most of them did not give uldmmml information execept root Vldd
and sugar vield ton/ fed.

ey words: Sugar heet, nitrogen, serialine. boron.
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Nitrogen 1s referred as balance
wheel of plant nutrition. It has an
active role 1o raise the efliciency of
other nutrients as well as raising
sugar  beet  productivity.  El-
Hepnawy ef al. (1998): El-Moursy
el ol (1998): Basha (1999): Abd
Fl-Moneim (2000); El-Shahawy et
al. (2001): Ouda (2001 and 2002).
Mohamed (2004) and Amin (7OO€)
reported  that increasing niirogen
levels significantly increased root
iength and its diameter . top and
root {resh weights / gm and top.

rooi and sugar vields ton/ fed
while T S.S.. sucrose and purity
percentages decreased by

increasing nitrogen levels.

tinme,  great

grvenn fo
management

In the present
attention has  bheen
bicfertiization  as

100! for mercasing crop
production.  The  effects  of

mocuiation by N2 - {ixing bacteria
for adsorption may  cause
responsc through plaving a great
role in hormonal etfects, alter plant
metabolism  and  growth.  This
method of bio-fertilization aims to
minimize the environmental
pollution of mineral fertilizers and
to save its cost. Favilli e al
(19933 noticed that inoculation
sugar beet seeds with Azospirillum
lipoferum + 060 kg N/ ha improved
the root weight  compared with
100 kg N/ha alone. Butorae (;995)
found that root vicld. sugar content
and sugar vield were lowest with

- 1y
}',IC!L.(

NPK + Agravital + wast water.
Sultan er al. (1999). Abu Ei-Foioh
(2000) and Al (2003) reported that
inoculation of sugar beet truit with

Azotobacterin significantly
increased root  length and its

diameter. top and root viclds/ fed
as well as T.S.S. % . They added
that positive interaction between
nitrogen  Jevels and hiofertilizer
trcatments on root and top fresh
weights/ plant. root diamecter and
root vield/ fed and the best results
were obtamed by usmg 40 kg
N/fed + Rhizobacterin or 60 kg
Nifed without Rhizobacterin. But,

Amin (2005) showed that the
response to the biofertilizer was
positive when vo mmerai  N-

fertilizer was applied and or when
30 kg N/ted was applied. when N
fertilizer increased to 100 kg N the
response becoine negative.

Boron has a roie in formation
and grewth of root and stem
merestenmic  Ussues  and it s
essential  for translocation  of
metabolism  productions  from
leaves to all parts of plant.
metabolism  of  nitrogen  and
synthesis  of nuclear acids and
protein. Dahdoh ¢ al  (1996)
showed that the cffects  of
micronutrients (B. 7n) on sugar
beet plants may be significant or

insigniticant depending on
combined nutrients. the rate of

application and the studied organs.
El-Hawary (1999) concluded that
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under saline soil condition
fertilized sugar beet plants with 90
kg N/fed + 48 Kg K,0/fed as well
as sprayed with 150 ppm B
increased root and sugar yields
ton/fed. Saif (2000) reported that
sucrose and purity percentages and
sugar yield appeared a positive
response to boron application up to
5 kg B/ fed. Azzazy (2004) noticed
that nitrogen + boron fertilization
at the rate of 100 kg N + 5 kg
borax are recommended to
maximize quality and yields of
sugar beet under the new
reclaimed soils of El-Fayoum
Governorate. Nafei (2004)
reported that purity % and root
yield  were insignificantly
influenced by B rates added to
sugar beet plants.

The main target of this work
aimed to study the effect of N-
chemical, serialine and boron
fertilizer on yield and quality of
sugar beet grown on newly
reclaimed sandy soil under drip
irrigation system in El-Kassasine,
Ismailia Governorate. ’

MATERIALS AND
METHODS

The present work was carried
out at El-Kassasine Research
Station Ismaillia  Governorate,
Egypt, in the two growing seasons
of 2003/ 2004 and 2004/2005 to
study  the effect of mineral
nitrogen fertilizer levels,

£

biofertilizer and boror on yield
and quality of sugar beet variety
Sultan on sandy soil under drip
irrigation  system. This  study
included 8 treatments. A split —
plot design with four replicates
was used, where two nitrogen
fertilizer levels were in the main
plots, while four treatments of
biofettilizer and boron in the sub-
plots. Plot area was 21 m?
including 6 rows of 7 long and 50
cm apart. Spacing between hills
was 20 cm. The two nitrogen
fertilizer levels i.e., 40 and 80 kg
N/fed. The four treatments of
biofertilizer and boron viz, control,
serialine, boron and serialin +
boron. Serialin was applied as the
recommended rate in sandy soil
(1200 gm = 3 pakets) before
sowing directly by soaking seeds
in running water at on hour and
then dried. Concerning the aim of
soaking seeds in water, usually,
seeds of sugar beet treated with
some fungicides to protect them
from diseases and can not be with
bacterum. Seeds were treated with
serialine as the recommended
method. Boron was applied as the
recommended rate in sandy soil
(5kg borox / fed containing 11%
boron. Nitrogen fertilizer was
applied as ammonium sulphate
(20.6% N) in the three equal doses, |
the 1% was 35 days after sowing
(after thinning), the 2™ was 15
days from the 1* and™ the rest was
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applied 15 days later. In addition,
46, 5kg P05 in the form calcium
superphosphate and 48 kg K,0 as
potassium sulphate (48% K,0)/fed
were added before sowing. Boron
fertilizer was applied with the 3"
dose of nitrogen. Planting date was

in the 1% week of September in the-

1% and the 2™ seasons. The plants
were thinned to one plant/ hill after
35 days from sowing. All normal
agricultural practices with the
exception of the studies factors
were carried out as usually done by
farmers in the district. At harvest
(190 days from sowing), five
plants were taken at random from
each plot to estimate the following
characters: -

1.Root length (cm).

2.Root diameter-(cm).

3.Root weight / plant (gm).

4.Top weight/ plant (gm).

5.Total soluble solids in beet roots

percentage  (T.S.S.%) which
"was determined by hand
refractometer.

6.Sucrose percentage was

determined by polarimetrically
on lead acetate extract of fresh
macerated roots according to Le
Doct’s method (1927).

7. Juice purity percentage: it was
calculated according to the
following eguatlon Juice

purity % ;csr'ossi,ﬁ' x 100.

Two inner rows from each
plot were harvested to determine
the yield and its attributes:

8.Root yield ton/ fed.

9.Top yield ton/fed.

10.Sugar yield ton/ fed was
calculated by multiplying root
yield by root  sucrose
percentage.
Analysis of variance and

combined analysis for the two
seasons were carried out as
described by Snedecor and
Cochran (1981). For comparison
between means, Duncan’s new
multiple range test was apphed
(Duncan 1955).

The soil of the experimental
site was sandy containing as
follows in Table 1.

Table 1. Some soil physical and
chemical properties of
the experimental sitcs

Seasons
Characters -2003/ 2004/
2004 2005
Texture Sandy Sandy
pH 8.90 8.37
Available
nutrients (ppm)
N 20.5 26.0
P 5.30 - 7.40
K 120 128
B 0.13 0.18
RESULTS AND
DISCUSSION
Effect of Nitrogen

It is clear from Tables 2,3 and

4 that root length, root diameter,

root weight and above ground
growth responded significantly to
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the increase in nitrogen fertilizer
level from 40 to 80 kg N/ fed. This
increase in single plant traits led to
the significantly increase in both
root and above ground growth
yields recorded in ton/fed. The
sucrose content percentage was
also increase by the increasing in
nitrogen level resulted in increase
in sugar yield in ton/fed. The total
soluble solids percentage (T.S.S.
%) was also increased by
increasing the applied N fertilizer.
The juice purity percentage was
the only trait, which did not show
response to increasing N level
though there was response in only
one season. These results were
expected since this experiment was
conducted only light texture soil,
- which is characterised, by being
poor fertile soil. These results are
in full agreement with those
obtained by El-Hawary (1999);
Ouda (2000, 2001 and 2002);
Ramadan ef al. (2003) Mohamed
(2004); Amin (2005) and Ouda
(2005).

Effect of Application of Serialine
and Boron :

Results in Tables 2 and 3
show that applying either serialine,
boron or both has improved the
parameters of single root and yield
of roots (ton/fed) and above
ground growth in ton/fed, also.
Root length responded positively
to serialine alone and boron alone.
The same was observed with root

diameter. Single root weight
showed response to serialine alone.
More response to boron alone and
when both were applied more
positive response was observed.
Above ground growth responded
also to these application in almost
similar pattern. These responses of
single plant characters were
reflected in positive response of
both root and above ground yields
in ton/ fed. Boron was more
effective  than . serialine and
application of both them together
was more effective than the
application of any of them.
Serilaine alone did not affect
sucrose % but when applied in
combination with boron, sucrose
content responded significantly
and positively sugar yield which is
a function of both root yield and
sucrose content responded to any
of serialine or boron significantly
and the response to both of them
was significantly more serialine
application  did not effect
significantly on T.S.S.%, while
application of boron alone was
more effective on T.S.S.% and
application of both increased the
T.S.S.%, significantly as compared
with either the control or serialine
alone. last, purity was not affected
by either boron or serialine alone
but when both were applied , the
response was observed. Similar-
results were recorded by Selime
(1998) who found that biofertilizer



Table 2. Effect of chemical and biofertilizers nitrogen as well as boron on yield components of sugar beet

Main effects and 1"ROOt lenn%th (cm) _ 150“ dia;l:fter (cm) ng?t weigg,tLl / plant (g) ’Ii?tp weigl;:m/ plant (g)
lnteraCtIOH season se¢ason Combined season season Combined season season Combined season season E?mblned

N Level (kg / fed): .
40 2491° 22.85" 23.88° 12.09® 1038 11.23" 085" 0.63° 074> 0.19° 0.8 0.18"
80 29.70° 2639 28.04° 14.05" 13.24° 13.64° 1.17* 1.01* 1.09*° 028" 025 0.26°
F. test * *% *x * % ET3 *% *x %k *ok %% E
Biogertilizer and boron : .
Control 24.41° 22.94° 23.67° 12.47° 10.38° 11.43° 091° 0.64¢ 077  0.20° 0.19° 0.20°
Serialine 2691 24.01° 2546° 12.73° 11.42° 12.07° 1.00® 0.75° 0.87° 0.22" 020%™ 0.21°
Boron 28.41"° 2557 2699 13.44* 12.66" 13.05" 1.0s* 0.90° 097" 025" 0.21° 0.23"
Serialine + Boron 29.49% 2595 27.72° 13.66° 12.77° 13217 1.08* 098 1.03* 0.27° 025" 0.26°
F' test . B * % £ . %% Fok %k * & N * Yk *% %% *% *%
Interaction
N X B NS * * NS = * X NS v * * * %

Ouda, Sohier M.M

Table 3. Effect of chemical and biofertilizers nitrogen as well as boron on yield and quality of sugar beet

Main effects and gtRoot yielllgl (t/fed) nTop inel‘f‘il (t/fed) _ Sucr(ﬁe% §ugar yien!]d (t/fed)
interaction 1 X Comblaed > 2 Combined 1 2 Combined .3 2 Combined
season season season season season season season season

N Level (kg / fed): )
40 29.919" 22.047° 25.983" 6.530° 4.219° 5.375° 16.00° 16.150° 16.075° 4.808" 3.590° 4.199°
80 41.049" 35.469° 38.259° 9.913" 7.815" 8.864° 17.666° 18.700° 18.183* 7.251*° 6.700° 6.975°
F. test Hok *% *¥% ek L3 %% * * ek ok *x £
Biogertilizer and boron : :
Control 31.875° 22.6339 27.254% 6.685° 4.625° 5.655% 16.250° 15.966° 16.108° 5.248° 3.696° 4.4729
Serialine 35301 26.275° 30.788° 7.530° 5.386" 6.458° 16.333" 17.083" 16.708° 5.810° 4.521° 5.165°
Boron 36.926™ 31.586" 34.256° 8.783° 7.148" 7.966" 17.000"° 17.750° 17.375" 6.305"® 5.675° 5.990"
Serialine + Boron 37.833" 34.538* 36.185° 9.923" 6.910° 8.416° 17.750" 18.900" 18.325" 6.735" 6.689" 6.722*
F, test ke %% % %k ok %% * . ek wk ki ik Kk
Interaction

NxB s NS % ) o sk NS sk sk - %
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treatments significantly increased
top, root and sugar yields of sugar
beet. Ali (2003) Ramadan ef al.
(2003); Mohamed (2004) and
Amin (2005) also concluded that
biofertilization  treatments had
significant effect on root length
and diameter, root , top and sugar
yields/fed, while T.S.S.% and
Juice purity percentage did not
affect in all Dbiofertilization
treatments.

For the effect of boron Rizk et
al. (1995) reported that application
of 25 kg N + 1 kg B/ fed resulted
in a good juice purity-and a higher
increase of fresh and dry weights
of the top and root /plant . El-
Hawary (1999) concluded that
~ spraying sugar beet plants with
150 ppm B (as a boric acid) under
saline  soil condition gave the
highest values of all  studied
characters. Saif (2000); Azzazy
(2004) and Nafei (2004) found that
the qualities measurements in
terms of sucrose %,. purity % and
sugar yield appeared a positive
response to boron application up
to Skg B/ fed.

Effect of Interaction

Most of the traits presently
earlier showed significant
interactions of application of
nitrogen and serialine + boron ,
but most of them did not give
additional information except root
yield and sugar yield, seen in
Tables (3-a) and (3-c) respectively.

Table 3.a. Interaction effect of
nitrogen and serialine

+ boron on root yield

ton/fed
: Y Nitrogen fertilizer
Blaleiioer _ lovel g ol
40 80
B A
Control  19.501°  35.006°
B A
Serialine 24.970°  36.606°
B A
Boron 28.938" 39.575
B A
Serialine + 30.523"  41.848°
Boron
Table 3.c.Interaction effect - of

nitrogen and serialine
+ boron on sugar yield

ton/fed
: . Nitrogen fertilizer
Biofertilizer
levels kg / fed -
and boron - 30 30
B A
Control 2.973° 5.971°¢
B A
Serialine 3.969"  6.362°
B A
Boron 4776  1.204°
B A
Serialine + 5.079* 8.365%
Boron

On one way 80 kg N/ fed
increased root yield over 40 kg N
under any treatment of the other
factor. When serialine + boron
were applied with any levels of N
significantly attained the highest
values of root yield Ali (2003)
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Table 4. Effect of chemical and biofertilizers nitrogen as well as boron on

quality of sugar beet
Main effect and = T'S'ns‘; % = Purit}; d%

intera(:tion season season Combined season seison Combined
N Level (kg / fed): { .
40 24916 25.166° 25.041° 64258  64.158b 64.208
80 27500° 27.666° 27583 64283  67.466a 65874
F. test * e o N.S. * N.S
Biogertilizer and
boron: :
Control 2500  25.666° 25333° 64950  62.116c 63.533b
Serialine 26.000 25.833" 25916  62.816  66.083b 64.449b
Boron 26.833 26.833® 26.833"  63.583  66.083b 64.833b
Serialine + Boron 27.000 27.333" 27166  65.733  68.966a‘ 67.349a
F. test N.S e % N.S s ¥
Interaction
NxB N.S N.S N.S N.S i X
reported that root yield ton/ fed Mohamed (2004) and Amin
increased when inoculation sugar (2005).
beet with nitrogen fixing bacteria The experimental soil was
and mineral nitrogen. While Amin poor fertile sandy soil. The

(2005) showed that the response to
the biofertilizer was positive when
no mineral N- fertilizer was
applied.

From Table 3-c, it could be
seen that when 80 kg N/fed was
applied there was significant
deferences for any treatment of the
other factor on sugar yield ton/fed.
The highest sugar yield ton/fed
was obtained when 40 or 80 kg
N/fed “with serialine + boron..
Similar results were recorded by
Ali (2004); Ramadan (2003);

response to nitrogen fertilizer is
expected. Also, boron application
was effective on such soil since the
contents in different nutrient
elements are poor. The need of
sugar beet to boron was shown by
El-Hawary (1999); Saif (2000);
Azzazy (2004) and Nafei (2004).
So the response to boron
application mainly of nitrogen,
was effective when lower nitrogen -
fertilizer level was applied but
when 80 kg N was applied, there
was no need for serialine.
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