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ABSTRACT: Two field experiments were carried out during two
winter seasons of 1997-1998 and 1998-1999 to study the effects of Mg
and K as foliar and soil applications as well as their combinations on
yield, its components and quality of sugar beet under south Dakahlia
soils conditions.

Sugar beet yield components i.e. root length, root diameter as
well as root weight and top weight per plant were increased by Mg
foliar application with the two rates of 0.5 and 1.0 kg Mg/fed., The
effects were significant only on root diameter at rate of 1.0 kg Mg/fed.
Magnesium soil application with the two rates of 7.5 and 15 kg
Mg/fed. caused significant increases in the aforementioned
components. Also, root and top yields (ton/fed.) of sugar beet were
significantly increased by the two rates of Mg soil application while,
these yields were not affected by the two rates of Mg foliar
application.

Potassium foliar application with the rate of 5 kg K;O/fed. caused
a significant increase in root weight/plant only. Raising rate of K
foliar application to 10 kg K;O/fed., root length and root diameter
were significantly increased. Root yield/fed. was slightly increased by
foliar application of 10 kg K;O/fed. While, top yield was significantly
decreased by the two rates of K foliar application. Root diameter was
significantly increased by soil application of 48 kg K;0O/fed. Root
yield/fed. was slightly increased by both rates of K soil application (24
and 48 kg K;0/fed.).

T.8.S. % in the second season, sucrose % in both seasons and
combined as well as juice purity % in the combined were significantly
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increased by foliar application of 1.0 kg Mg /fed. but the rate of 0.5
kg Mg/fed. showed no effect. Soil application of both 7.5 and 15 kg
Mg /fed. caused a significant increase in T. S. S. % in the second
seasop. Meanwhile, soil application with 7.5 kg Mg/fed. gave
significant increase in sucrose % in both growing seasons and their
combined.

T.S.S. % positively and significantly responsed to X foliar
application up to 10 kg K;O/fed. while, juice purity % responsed up
to 5 kg K;O/fed. only. The combined analysis revealed that both
T.S.S.% and juice purity % were not affected by soil application of K
whereas, sucrose % was increased by adding of 24 kg K,O/fed.

Sugar beet root and top yields (ton/fed.) as well as quality
parameters of sugar beet were significantly influenced by the
interaction between Mg and K applications.
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Yield quality

NTRODUCTION
Sugar beet is an important
crop in Egypt and many different
countries in the world. Sugar beet
became the second source for

Magnesium is an essential
nutrient for plant growth and is
required in the synthesis of
proteins. It serves as an activator

sugar production, after introducing for enzyme systems including
sugar beet in Egypt, more photosynthetic reactions,
attentions has been givento grow  respiration, lipid metabolism and
and development this crop under N accumulation and
environmental condition in Egypt transformation (Gouch, 1972).

to overlap the gab between the
consumption and production of
sugar. Two factories were in
Kafer-El-Sheikh and Dakahlia
Governorates. And the Egyptian
Government pushing hard to build
many factories in production areas
of sugar beet crop i.e. at Nobaria
and El-Fayoum. '

Many studies all over the world
concluded that controlling Mg and
K application to improve yield of
sugar beet and its quality. Mg is an
essential  nutrient  for  the
translocation of sugars in potatoes
(Lewin and Lewin, 1956), Mg
application significantly increased
root yield, sugar content or purity
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of the juice and increased top yield
of sugar beet (Tinker, 1967).

In plant physiology, K is the
most cation with respect its
physiological and biochemical
functions. Potassium not only
promotes the translocation of
newly synthesized photosynthates
but also a beneficial effect on the
mobilization of stored material
(Mengl and Kirkby, 1986). This
element is known to have a
beneficial effect on ATP synthesis.
The activity of starch synthesis is
highly dependent on univalent
cations, and the K is the most
effective the enzyme catalyzes the
transfer of glucose to starch
molecules (Marschner, 1995).

Sugar beet yield and quality
were increased by K foliar or soil
application (Chielle er al., 1985),
Beringer et al. (1988), Basha
(1994) and Sohier (2001). On the
other hand, Fotyma efal. (1984),
Assey ef al. (1985 a and b), as well
as Tabl ef al (1986) reported that
potassium fertilization had no
significant effect on root yield and
quality of sugar beet.

MATERIALS AND
METHODS

Two field experiments were
carried out at private farm at
Dundit Village,  Mit-Ghamr
District, Dakahlia Governorate,
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during the two winter seasons of
1997-1998 and 1998-1999, in two
different sites to study the effects
of Mg and K foliar and soi
applications and their combination
on sugar beet yield and quality.

The rates of Mg application
(Mg S504-7H,0) were 0.5and 1.0
Mg kg/fed. as foliar (in three equal
doses at 60, 80 and 100 DAS) as
well as 7.5 and 15 kg Mg/fed. in
soil (in two equal doses at 60 and
80 DAS), in addition to zero Mg as
a check treatment. The rates of K
application (K;S04) were 5 and 10
kg K;O/fed. as foliar as well as 24
and 48 kg K,0/fed. in soil ( at the
same adding of Mg times), in
addition to zero KO as a cheek
treatment.

The experiment included 25
treatments were resulted from the
combinations between five levels
of both nutrients and arranged in a
complete randomized block design
with three replicates.

Soil of the experimental
fields was clay in texture, physical
and chemical proprieties of the soil
are presented in Table (1).

Belnio cultivar of sugar beet
was used and sown on Oct. 10" in
both seasons. Each plot bhas 5
ridges of 4 m length and 0.5 m
width (plot area = 10m?”). Seeds
were planted in hills of 25 cm
apart.
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The phosphorous fertilizer was
added as super phosphate (15.5 %
P;05) at the rate of 100 kg/fed.
before sowing. While the nitrogen
fertilizer was added as urea (46.5
% N) at rate of 125 kg/fed,
respectively.

Table 1. Physical and chemical
properties of the experimental soil for
the tow seasons.

Soil components
199771998 | 1998/199%
Physical properties
Coarse sand % 5.6 5.0
Fine sand % 10.4 1.4
Silt % 290 240
Clay % 55.0 59.6
CaCOy % 28 25
Chemical properties
PH 7.64 7.40
Cs™* mg/100 g solt 0.60 0.49
Mg" mg/100 g soil 047 035
K  myg/100 g soil 0.40 0.30
Na'  myg/100 g soil 0.46 058
HCOy mg/100 g soll 0.50 0.60
.Cr  mg/100 g soil 0.5t 0.44
SO mg/100 g solt 0.92 0.68
EC d¥m i 1.60 1.71

At harvesting time (180 day
after sowing), the two outer ridges
(1* and 5™) were considered as
border, 5 plants from the each plot
were taken in random to determine
the yield components ie. root
length, root diameter, top weight
per plant. Also, root yield and top
yield of the 3™ and 4™ ridges per
plot were recorded and calculated
for fedden.

T.S.5.% was determined by
hand refractometer in fresh root
samples. Sucrose percent was
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determined polarimetrically using
Pol-400 Saccharimeter on a lead
acetate of fresh root, according to
the method of Le Docte (1927).
Also, juice purity % was calculated
as ratio of sucrose % / T.S.S. %.

The obtained data of both
seasons were subjected to the
proper statistical analysis
according to  Snedecor and
Cochran (1967).

RESULTS AND
DISCUSSION-

A. Yield and its components:
1- Root length:

Results are presented in Table
(2) revealed that root length of
sugar beet only was increased by
Mg foliar application with rates of
0.5 kg and 1.0 kg Mg/fed. since,
the effect was significant in the
second season and slight in the
combined. The application of Mg
at rates of 7.5 and 15 kg Mg /fed.
in soil significantly increased root
length of sugar beet in the two
seasons their with combined. In
general, Mg soil application had
higher positive effect on root
length of sugar beet with both. In
the case of potassium application
as foliar with rates of 5 and 10 kg
K,0/ fed. in the first season did not
affect the root length. Whereas, in
the second season and combined
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Table 2: Root length and diameter (cm) at harvest as affected by Mg and

K applications in sugar beet .

Treatments Root length (¢cm) Root diameter (cm)
Kg/fed. |97/1998 98/1999 Comb. {97/1998 98/1999  Comb.
Mg 0.0 3124 31.11 31.18 | 1092 1041 10.66
0.5 31.41 32,60 32.05 ] 10.70  10.31  10.50
1.0 31.85 3342 3263 { 1078 11.06 1092
7.5 3268 3394 3331 | 1064 1069 10.66
15.0 3372 33.62 3377 | 1024 1127 1125
L.S.D. 0.05 138 0.88 0.78 | N.S. 0.35 0.27
K:0 0 3206 3276 3241 | 10.75 1048 10.6]

5 3229 3346 3287 [ 1060 1066 10.63
10 3241 3446 3383 | 1060 11.22 1091
24 32.84 3192 3238 | 1130 1027 10.78
48 31.81 3198 3190 | 11.03 1110 11.06

L.S.D. 0.05 N.S. 1.24 0.76 0.34 0.41 0.26
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the rate of 5 kg K,O/fad., slightly
increased root length, but 10 kg
K,O/fad. significantly increased
root length of  sugar beet.
Potassium soil applications at 24
kg and 48 kg K;0/fed. showed no
significant effect on the root length
in the two seasons and combined.
These results are in agreement
with those obtained by Hammam
(1969), El-Geddawy (1979), Assey
et al. (1985 a) and Sorour et al.
(1992). On the other hand, Sobhy
et al. (1992), El-Harriry and
Gobarh (2001) who found in the
newly loamy sandy soil which
suffer from deficiency of available
K, the root characters i.e. root
length and diameter were
responded to K fertilization.

2. Root diameter:

Root diameter of sugar beet as
shown in Table (2) only was
significantly increased by soil
application of 15 kg Mg/fed. in the
second season and combined while
this trait not affected by the other
rates of Mg in the two seasons and
combined.

Data in Table (2) show that
potassium foliar application at rate
of 5.0 kg K,O/fed. did not affect
the root diameter of sugar beet in
the two seasons and combined, but
rate of 10.0 kg K,0 /fed. only in
the second season and combined
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significantly increased  this
character. K soil application with
rate of 24 kg/fed. significantly
increased root diameter in the first
season only and did not affect it in
the second one and combined.
However, the rate of 48 kg K,O
only in the second season and
combined significantly increased
this. diameter. The results of
combined analysis show that the
higher rates of K foliar and soil
application had a positive effect on
root diameter. Similar results were
obtained by Hassanien (1979) and
Basha (1994) under sandy soil
condition, as well as Ei-Essawy
(1996), Sayed et al. (1998) and E}-
Harnry and Gobarah (2001) found
that increasing K rate up to 48 kg
K,O/fed. increased root diameter
of sugar beet. On the other hand,
Hammam (1969), El-Geddawy
(1979) and Assey et al.., (1985 a)
found that there was no significant
effect of K fertilization on yield
characters of sugar beet.

Data in Table (4) show that
there are an increase in values of
root diameter at harvest, the
highest value of root diameter was
obtained by combination of 15 kg
Mg as soil application+ 10 kg
K,O/fed. as foliar application.
(11.85 cm) and the smallest value
occutred in the control treatment
(9.81cm).
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3. Root weight (kg)/plant:

Data in Table (3) show that
root weight /plant was significantly
increased by the two rates of 0.5
kg and 1.0 kg Mg/fed. as foliar
application only in the first season
and combined but in the second
season, this trait was not affected
by the two rates of K foliar.

In the two growing seasons
and their combined, root weight of
sugar beet plants was significantly
increased by application of 7.5 kg
and 15 kg Mg/fed in soil
Application of 7.5 kg and 15kg
Mg /fed. in soil achieved an
increase in root weight about 8.67
and 8.77% comparing the control
treatment, respectively.

Potassium application as foliar
or soil application did not affect
the root weight/plant in the first
season, but in the second season
root weight/plant was significantly
increased by rates of 5 kg K;O as
foliar and 48 kg K;O/fed. as soil
application. In the combined, only
the rate of 5 kg K,O/fed. slightly
root weight/plant was increased in
sugar beet. These results are in
agreement with those obtained by
Bringer et al. (1987), Ramadan
(1997) who found that root
weight/plant was not affected by K
application. On the other hand
Basha (1998), Hassanien (2001)
and Sohier (2001) found that root
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weight/plant in sandy soils was
increased by application of 48 kg
K,O/fed. In  general, Mg
application with the two methods
and rates had higher effect on root
weight/plant of sugar beet but K
application did not affect.

Data in Table (4) show that
root weight (kg)/plant in sugar beet
was affected by the application of
Mg and K combination. The
heaviest root per sugar beet plant
was recorded by application of 7.5
kg Mg + 48 kg K,;O/fed. was 1.196
kg, the lightest root weight /plant
was 0.919 kg in the control (zero
Mg and K.

4- Top weight (kg)/plant:

Data in Table (3) show that top
weight (kg)/plant was significantly
increased by as Mg foliar or soil
application with both rates in the
first season. Whereas, this trait was
significantly decreased by 0.5 and
1.0 kg Mg as foliar and 15 kg
Mg/fed. as soil applications
whereas, the decrease was slight
by 7.5 kg Mg/fed. soil rate in the
second season. The combined
analysis revealed that, top weight
/plant was significantly increased
by the two rates of Mg, in soil
application. While, foliar
application of Mg did not affect on
the top weight /plant of sugar beet.

Top weight/plant was not
affected by K foliar or soil



Table 3: Root and top weight (kg) /plant and root /top ratio at harvest as affected by Mg and K

applications in sugar beet.
Treatments Root weight (kg)/plant Top weight (kg)/plant Root /top ratio
Kg /fed. | 97/1998  98/1999  Comb. | 97/1998  98/1999 Comb. | 97/1998  98/1999  Comb.
Mg 0.0 0.996 1.032 1.014 0.491 0.522  (.506 1.907 1981 1.944

0.5 1.060 1.036 1.048 0.542 0.481  0.511 1.964 2.141  2.052
1.0 1.029 1.052 1.041 0.542 0.498 0.520 1.907 2.099  2.003
7.5 1.107 | 1.098 1.102 0.559 0.511  0.535 1.985 2.165  2.075
15.0 1.083 1.122 1.103 0.570 0.482 0.528 1.904 2318 2116
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150

L.S.D. 0.05 0.036 0.041 0.027 0.041 0.019 0.021 N.S. 0.161  0.080
KO 0 1.065 1.043 1.054 0.552 0.508 0.530 1.948 2.026  1.987
5 1.056 1.094 1.075 0.531 0.509 0.520 1.948 2200  2.079

10 1.045 1.068 1.056 0.533 0.510 0.521 1.904 2.108  2.006
24 1.036 1.039 1.037 0.559 0.478 0.518 1.867 2.173 2020
48 1.073 1.092 1.048 0.531 0.492  0.512 2.001 2.197  2.099
L.S.D. 0.05 N.S. 0.045 0.027 N.S. N.S. N.S. N.S. 0.105 0.079
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Table 4 ;: Effect of Mg and K interaction on yield components of sugar
beet at harvest.

Treatments Root Root Root Top Root/top
kg /fed length | diameter ; weight | weight ratio

(em) (cm) kg | (kg

Mg KO0
0.0 0 30.33 9381 0.919 0.491 1.840
5 31.13 10.88 1.171 0.578 ‘1.395
10 | 3226 11.06 1.006 0.512 1.802
24| 31.65 10.87 0.969 0.491 2.000

48 | 30.50 10.70 1.005 0.461 2.185

0.5 0 30.26 10.46 0.975 (.483 2028
5 31.42 10.46 1.095 0.521 2.127
10| 32.81 10.36 1.007 0.551 1.827

241 33.38 10.31 1111 0.525 2123
48\ 31.63 10.91 1.050 0.491 2.138

1.0 0 32.21 11.34 1.126 0.536 2.105
5 32.38 10.85 0.986 0.525 1.906
10 32.38 10.08 1.144 0.546 2.100
241 32.80 11.15 0.958 0.501 1.907
43 | 31.15 11.18 .982 0.494 1.992

75 0 32.65 10.35 1.104 0.554 2.006
5 33.00 9.98 1.074 0.544 1.972
10 34.18 1120 1.050 0.514 2.088
241 3391 10.51 1.089 0.534 2.075
48 | 3281 11.28 1.196 0.538 2.233

15.0 0 33.11 11.16 1.143 0.586 1.951
5 33.68 10.98 1.045 0.481 2.445
10 | 32.51 11.85 1.076 0.494 2.213
24§ 3337 11.08 1.060 0.542 1.995
48 1 33.38 11.27 1.189 0.585 1.927

L.8.D. 0.05 1.70 0.93 0.062 0.049 0.178

Foliar application  Soil applications raies
Mg0.5and 1.0kg 2.5and 15kg
K;0 5and 10.0kg 2.4 and 45 kg
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application in both the growing
seasons and the combined. These
findings are in agreement with
those obtained by Hammam
(1969), El-Geddawy (1979), Assey
et al. (1985 a) and Sorour et al.
(1992).

Data in Tabie (4) show that
top weight (kg) /plant of sugar beet
was affected by application of Mg
and K combination, the heaviest
top weight (kg)/plant (0.586 kg)
was recorded by 15 kg Mg/fed. in
soil and without K fertilization,
Whereas, the lightest top
weight/plant of sugar beet was
obtained by 48 kg K,O/fed.
application.

§. Root/top ratio:

Data in Table (3) show that
root/top 1atio in the first season
was not affected by Mg foliar or
soil application rates, while in the
second season and the combined
this  character was  slightly
increased by 1.0 kg Mg foliar
application and significantly by the
other foliar or soil Mg rates
application,

Potassium foliar or soil
application in the first season did
not affect the root /top ratio
whereas, in the second season this
ratio was slightly increased by 10
kg K,O foliar rate and significantly
by the others (K foliar or both soil
rates application). In the combined,
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root /top ratio only was
significantly increased by 5 kg
KO foliar rate and 48 kg K,O/fed.
as soil application. These results
are in -agreement with those
obtained by El-Geddawy (1979)
and Assey et al., (1985a).

Data in Table (4) show that
root/top ratio was significantly
affected by the combination
between Mg and K application.
The highest value (1.951) was
achieved by 15 kg Mg as soil +
K,Oas foliar /fed. combination and
the lowest value of root /top ratio
was recorded by zero Mg+ 5kg
K,O as foliar application.

6- Root yield (ton/fed.):

Data in Table (5) show that
Mg foliar application with the rate
of 0.5 kg Mg/fed. in both season
and combined did not affect the
root yield/fed. of sugar beet. While
rate of 1.0 kg Mg/fed. as foliar
application significantly increased
root yield/fed. of sugar beet in the
second season only. In this respect,
Domska (1996) found that root
yield of sugar beet after foliar
feeding with 2 kg Mg /ha
increased root yield. In addition to
root yield/fed. of sugar beet was
significantly increased by the
application of 7.5kgMgor15kg
Mg in soil in the two seasons and
combined. These results are in
agreement with those obtained by
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Table 5: Root and top yields (ton/fed.) as affected by Mgand K
applications in sugar beet.

Treatments Root yield ( ton/fed.) Top yield (ton/fed.)
Kg ffed. ] 97/1998 98/1999  Comb. [ 97/1998 98/1999 Ccmb.

Mg 0.0 37.205 38.657 37.931] 1889 19.60 19.20

0.5 37458 37.963 37.7101 18.49 1897 18.73
1.0 37.188 39.836 38512 1932 1935 1933
7.5 40.653 40.099 40376 19.72 1958 19.65

15.0 ] 40.000 40.813 40.406 | 21.00 1999 20.50

L.S.D. 0.05 1.603 1.176 0961 | 0.65 0.29 0.33
K0 0 38.055 38.013 38.034 | 1981 19.60 19.70
5 38.511 38966 38.7381 1892 1932 19.12

10 38.700 40.011 39355] 1856 1964 19.10
24 38.407 39.814 39.110; 2008 1942 1975
48 38.831 40.564 39697 1996 1952 19.74

L.S.D. 0.05 N.S. N.S. N.S. 0.71 N.S. 0.39
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Draycott and Durant (1969) and
Klosswski and Debska (1985).

Also, in general, K foliar or
soil application slightly affected
the root yield of sugar beet. In
general, Mg soil application gave
the highest root yield/fed. of sugar
beet, however, Mg (foliar) and K
application rates showed a slight
effect on root yield of sugar beet.

Data in Table (7) show that the
highest root yield /fed. ( 44.791
ton) was obtained by the
application of 15 kg Mg+ 48kg
K>O/fed. in soil, but the lowest
root yield (33.118 ton) was
recorded by zero Mg x zero K;0
application. Similar results were
obtained by Jaszczolt (1990). On
the other hand, Zalewska et al.
(1994) found that K application
with or without Mg showed no
significant increase in sugar beet
and leaf yields by the application
less than 33 kg KyO/ha.

7- Top yield (ton/fed.).

Data in Table (5) show that
Mg foliar application at rate of 0.5
kg Mg decreased top yield /fed.,
the effect was significant in the
second season and combined.
While the rate of 1.0 kg Mg as
foliar slightly increased top yield
of sugar beet. Mg soil application
at rate of 7.5 kg Mg/ted
significantly increased top
yield/fed. in sugar beet in the first

Matter, et al.

season and combined. The top
yield was significantly increased in
the two seasons and the combined
at rate of 15 kg Mg soil
application. Similar results were
obtained by Klosowski and Debska
(1985), Sdowski and Wisniewski
(1991) and Domska (1996) found
the Mg foiiar feeding with 2 kg
Mg/ha. gave the highest shoot
yield in sugar beet.

The effect of K foliar
application on top yield was
significant in the first season and
the combined. Results in Table (5)

show that top yield was
significantly decreased by the two
rates of S5 and 10 kg

K;0/fed. Meanwhile, the effect of
K soil application did not affect.
Similar results were obtained by
Assey et al. (1985 a)and Tabl et
al. (1986).

Data in Table (7) show that the
highest top yield (21.332 ton/fed.)
was recorded by 15 kg Mg + 24 kg
K>O/fed. in soil and the lowest top
yield (19.406) was obtained by 0.5
kg Mg foliar application only.

B- Quality of sugar beet.
1- Total soluble solids percentage

(T.S.S. %):

Data in Table (6) show that
Mg folitar or soil application
significantly increased the T.S.S.
% in the second scason only by the
rates of 1.0 kg Mg as foliar and 7.5



Table 6: Sugar beet quality as affected by Mg and K applications.

Treatments T.S.8.% Sucrose % Juice purity %
Kg ffed. | 97/1998 98/1999 Comb. [97/1998 98/1999 Comb. |97/1998 98/1999 Comb.
Mg 0.0 20.87 2136 21.11 17.50 1786 1768 | 84.07 8453 8430
0.5 2110 2146 2128 | 1816 1791 18.04 { 86.10 84.26 B85.18
1.0 21.47 2180 2164 | 18.13 1877 18.45 | 84.56 86.67 85.61
7.5 2131 2173 21.52 | 18.60 18.08 18.34 { 8730 82.24 8477
15.0 21.09 21,70 2139 } 1797 17.80 17.89 | 85.62 B81.27 83.45
L.5.D. 0.05 N. S. 0.34 N.S. 0.56 0.54 0.46 N.S. N.S. 1.27
K;O 0 21.44 2110 2127 | 17.89 1818 18.04 | 84.10 8498 84.54
5 2094 2126 21.10 ] 1830 1786 18.08 | 87.90 8447 86.19
10 2122 2163 2143 | 18.00 18.16 18.08 | 84.43 8387 B84.15
24 2134 21.08 2121 18.55 18.06 1830 | 8694 8335 B5.14
48 2091 21.83 2137 § 17.61 18.12  17.87 { 8428 2351 84.89
L.S.D. 0.05 N.S. 0.46 0.34 0.46 N.S. 0.36 2.19 N.S. 1.86

S00t (I) "ON T€ ‘19A “s3y "ou8y [ 3’.120302'

SS1
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kg and 15 kg Mg in soil. T.S.8. %
was not affected by K foliar or soil
application in the first season and
the combined. TSS%
significantly was increased by 10
kg K,O as foliar and 48 kg
K;O/fed. in soil application in the
second season. Similar results
were obtained by Assey et al
(1985 b), Tabl et al (1986), Sahota
et al. (1988) and Chochola (1989).

Results in Table (7) show that
the interaction between Mg and K
application affected the T.S.S. %
in root of sugar beet, the T. 8. S. %
reached the maximum (22.216 %)
by the combination of 0.5 kg Mg
as foliar + 24 kg KO as soil
application and the minimum
(20.524 %) by the combination of
1.0 kg Mg + 5 kg K,O as foliar
applications.

2-Sucrose %:

Data in Table (6) showed that
sucrose % in root of sugar beet in
the first season was significantly
increased by Mg foliar application
at both rates of 0.5kgand 1.0 kg
Mg/fed. while in the second season
and the combined, sucrose % was
increased only by the rate of 1.0 kg
Mg/fed., Mg soil application at
rate of 7.5 kg Mg/fed. increased
sucrose % in the root of sugar beet,
the effect was significant in the
first season and the combined.
Whereas, Mg application in soil at
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rate of 15 kg Mg/fed., slightly
increased sucrose % in root of
sugar beet. In the same trend,
Draycott and Durant (1969) found
that Mg application increased
sucrose % in root sugar beet, on
the other hand, Sdowski and
Wisniewski (1991) found that Mg
foliar application did not affect the
sugar yield in sugar beet.

Data in Table (6) stated that K
foliar application with the two
rates of 5 kg and 10 kg K;0/fed.
did not affect the sucrose % in the
two seasons and the combined,
there is a slight increase in this
character in the first season by the
rate of 5 kg K,O/fed. as foliar
application. K soil application (24
kg K;O/fed) only, increased
sucrose % in the first season, but
did not affect sucrose % in the
second season and combined.
Also, K soil application (48 kg
K,O/fed.) did not affect sucrose %
in the two season and the
combined comparing with the
control  treatment. Meanwhile
sucrose % was significantly
decreased by raising the rate of K
soil application from 24 up to 48
kg K,O/fed. in the first season and
the combined. These results are in
agreement with those obtained by

Draycott et al. (1970), Bizik
(1993), Domska (1996) and
Kristek ef al. (1999).
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Table 7: Effect of Mg and K interaction on sugar beet ylelds and quality

in sugar beet.
Treatj:fn;ints ﬁ:;g ;;1:1 T.S.5. % Sm':’rose Juif:e
kg fed. | onited) | (tonfed.) % | purity
Mg K;O
0.0 0 33.118 19.413 20.846 18.12 84.216
5 40.141 19.406 20.996 17.75 84.540
10 40.996 18.546 21.060 17.95 85.838
24 37.615 19.339 20.750 18.31 87.486
48 37.788 19.296 21.333 16.66 77.958
0.5 0 35.730 18.213 20.836 17.78 85.913
5 37.001 18.640 20.810 17.85 85.086
10 38.316 18.985 21.088 17.75 83.835
24 39.700 19.914 22.216 18.72 83.608
48 37.805 17.923 20.682 18.08 87.446
1.0 0 36.787 20.020 22.167 18.20 81.738
5 38.382 18.758 20.524 18.52 89.181
10 40.963 18.802 21.500 18.41 84.246
24 37.728 19.666 21915 18.92 86.601
48 38.700 19.450 21.667 18.70 86.336
1.5 0 42.908 20.183 21.880 18.54 84.783
5 39.143 19.356 22.063 18.49 83.786
10 39.191 19.458 22.061 18.95 85.906
24 41.233 18.516 21.226 17.91 85.528
48 39.403 20.758 21.250 17.79 82.860
15.0 0 41.630 20.703 21.417 18.09 84.548
5 39.025 19.467 21.433 18.36 85.846
10 37.310 19.722 21.447 17.68 80.902
24 39.275 21.332 21.415 | 17.75 82.520
48 44.791 21.266 21.593 18.10 84.014
L.S.D. 0.05 1.667 0.888 0.77 0.810 4.17
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Data in Table (7) show that the
highest positive effect on sucrose
% (18.95 %) was achieved by soil
application of 7.5 kg Mg + foliar
application of 10 kg K;O
combination and the highest
negative effect was recorded by 48
kg K,O/fed. in soil application.

3- Juice purity%:

Data in Table (6) show that
Mg foliar application at rates of
0.5 and 1.0 kg Mg/fed. did not
affect juice purity in the two
growing seasons. The combined
analysis revealed that foliar
application of 1 kg Mg /fed.
significantly increased this trait.
Mg soil application did not affect
juice purity % by the rates of 7.5
and 15 kg /fed. in both seasons and
the combined.

Results in the same Table
show that juice purity % was
significantly increased by foliar
application of 5 kg K,O rate only
in the first season and combined.
While rate of 10 kg K,O/fed. as
foliar application did not affect
juice purity % in root of sugar
beet. K soil application at rate of
24 kg K,O/fed. increased juice
purity % in the first season only
but K soil application with the rate
of 48 kg K,O did not affect the
juice purity % in the two seasons
and combined. The same trends
were obtained by Draycott and

Matter, et al.

Cooke (1966) and Draycott ef al.
(1970) Ramadan (1997) and El-
Harriry and Gobarah (2001).

Results of the interaction
between Mg and K applications
(Table 7) show that the highest
increase in juice purity % was
achieved by foliar application of
10 kg Mg + 5 kg KyO
combination and the lowest juice
purity % was recorded by 48 kg
K0 in soil only.

REFERENCES

Assey, A. A. ;1 E. Ramadan; M. A.
Mohamed and H. A. Basha (1985
a). Sugar beet yield as affected
by sowing method, plant
population, nitrogen and
potassium fertilization. Zagazig J.
Agric. Res., 12 (1):185-215.

Assey. A.A;; M.A. Mohamed; L.E.
Ramadan and H.A. Basha (1985
b). Effect of sowing method plant
population nitrogen and
potassium fertilization on quality
of sugar beet. Zagazig J. Agric.
Res. 12(10): 215-235.

Basha, H. A. (1994). Influence of
potassium fertilizer level on yield
and quality of some sugar beet
cultivars in newly cultivated
sandy soil. Zagazig J. Agric. Res.,
12 (6):1631-1644.

Basha, H. A. (1998). Response of
fodder beet to time and rate of
potassium fertilizer application in
newly cultivated sandy soil.



Zagazig J.Agric. Res., Vol, 32 No. (1) 2005

Zagazig ]. Agric. Res., 25 (1): 31-
44,

Beringer, H.; K. Koch and T. Engels
(1988). Sugar and alkali
concentrations in the storage root
of sugar beet in dependence on
cultivar and K. fertilization.
Proceeding of 9% UDLUFA
Congress Sep.(CF. Schriftenreihe.
1988, 23: 787-801).

Bizik, J. (1993). The content and
ratios of cations in sugar beet
plants as an indicator of sugar
content. Rostlinna Vyroba, 39
(12): 1103-1109 .

Chielle. Z.G.; M.C.P. Chielle;
N.A. Barine; J. Braum; G. J.
dos. Soares. J.E. Gomes and J.C.
Concalves (1985). Rates of
potassium application for sugar
beet. Anais, III.  Reuniao.
Tecnic. Annual da Beterraba.
Acucareira. 187-190.

Chochola, J. (1989).Effect of
potassium on the yield and
quality of sugar beet. Rostlinna
Vyroba, 35 (6): 575-584.

Domska. D.(1996). Yield and
quality of sugar beet after foliar
feeding with nitrogen,
magnesium, boron and copper.
Polish Jour. Food and Nutrition
Sci., 5(2): 23-31.

Draycott, A. P. and M. J. Durant
(1969).Effect of magnesium
fertilization on yield and chemical
composition of sugar beet. J.
Agric. Sci. Comb. 72: 319-324,

159

Draycott, A. P. and G. W. Cooke
(1967). The effect of potassium
fertilizers on quality of sugar beet.
Potass. Sym. 131-5.

Draycott, A. P.; J. A, P. Marsh and
P. B. H. Tinker (1970). Sodium
and potassium relattonships in
sugar beet. J. Agric Comb. ., 74:
568-573.

El-Essawy, 1. 1. (1996). Effect of
nitrogen and phosphorus and
potassium fertilizers on yield -
and quality of sugar beet. Tanta J.
Agric. Res., 22: 270-278.

El-Geddawy, 1. H. M. (1979). Effect
of nitrogen and potassium
fertilization on  morphology,
chemical constituents and yield of
sugar beet. M.Sc. Thesis, Fac.
Agric. Ain- Shams Univ., Egypt.

El-Harriry, D. M. and Mirvat, E.
Gobarh  (2001). Response of
growth, yield and quality of sugar
beet to nitrogen and potassium
fertilizers under newly reclaimed

sandy soil. J. Agric. Sci.
Mansoura Univ., 26(10):5895-
5907.

Fotyma, M.; S. Gosek; M. Adamus
and H. Kozlowska (1984). Effect
of high rates of potassium
fertilizers on crop yield and
balance and content of available
potassium in soil. Pamietnik-
Pulawski, 82: 85-98,

Gouch, H. G. (1972). Inorganic
plant nutrition, Dowden
Hutchinson and Ross.
Inc.Stroudesburg, PA.



160

Hammam, A. A. (1969). A
comparative study on foliar and
soil nutrition in calcareous soils.
M.Sc. Thesis, Fac, Agric. Ain
Shams Univ., Egypt.

Hassanien. M. A, (1979). Response

of sugar beet to nitrogen
phosphorus and  potassium
fertilizers under  Egyptian
conditions M.Sc. Thesis, Fac.

Agric. Cairo Univ.

Hassanin, M.A. (2001). Effect of
Hill spacing and potassium
fertilization at two sowing dates,
on sugar beet yield and quality.
Bull. Fac. Agric. Cairo Univ., 52

Jaszczolt, E. (1990). Effect of
increasing rates of kieserite on
root and sugar yields of beet and
content of available magnesium in
the soil. Prace. Instytutow-i-
laboratoriow- Badarwc24  ch-
Przemyslu-Spozywczego. 42:
113-128.

Klosowski, W. and 1. Debska
(1985). Effect of pre-planting
fertilization ~ with magnesium
sulphate on yield and magnesium
content of field vegetables.
Biuletyn Warzywniczy, 28 : 131-
139.

Kristek, N.; V. Kovacevic; E. Vebel;
M. Rasting; D. Anac and D.P.
Martin (1999). Effect of foliar
applied Epsom salt on sugar beet
quality. Improved Crop Quality
by Nutrient Management, 107-
109, 4ref (C.F CD computer).

Matter, et al.

Le Docte, A. (1927). Commercial
determination of sugar beet root
using the sacks-LeDocte process.
Int. Sugar J., 29:488-492 (CF.
Sugar Beet Nut. April (1972)
Appl. Sci. Pub. LTD, London Ap-
Draycott.

Lewin, G. and 8. Lewin (1956).

Magnesium. A plant Food.
Berbau. Han del, Berlin, West
Germany.

Marschner, H. (1995). Mineral

Nutrition and Higher Plants. Inst.
of Plant Nutritton Univ. of
Hittentteim, F.R. G. Academic,
press, Harcourt, Prace,
Jovanovich Publisher, London,

Mengel, K.and F.A. Kirkby (1988).
Principles of Plant Nutrition. 3™
Ed. Bern. International Potash
Institute.

Ramadan, B. S. H. (1997). Sugar
beet and quality as affected by
nitrogen and potassium
fertilization. Pak. SugarJ. 11: (1}
8-13.

Sahota, T.S.; H. Singh; S. S.
Cheema and J. S. Grewal (1988).
Potassium Nutrition of Potato in
India. Potash Review Subject 7-
Root and Tuber Crops 1" Stute 3-
10 pp [CF. Potato Abst., 14 (3)
221]

Sayed, K.M.; M. S. El-Yamani and
Maani, Z. M. Abou-Amou (1998).
Influence of irrigation intervals, N
and K fertilization levels on yield
and quality of sugar beet



Zagazig J.Agric. Res., Vol. 32 No. (1) 2005

Mansoura, J. Agric. Res., 23 (29):
4131-4143

Sdowski, H. and K. Wisniewski
(1991). Effectiveness of foliar
fertilization for sugar beet.
Biuletyn Instytutu  Hodowli. [
Aklimatyzacyi Rosline 177 63-69.

Snedecor, G. W. and W. G.
Cochran (1967).  Statistical
method. 6" Ed. lowa State Univ.
Press Amer. lowa USA.

Sobhy, M.M.; S.A. Geinaidy; M.H.
Higazy and A.Y. Negm (1992).
Effect of nitrogen phosphorus and
potassium fertilization sugar beet
(Becta vulgrais L.) Proc. 5" Conf.
Agron. Zagazig, 13-15 Sep., 2:
945-953.

Sohier, M. M. OQuda (2001).
Response of sugar beet to N and
K fertilizer levels under sandy soil
conditions. Zagazig.J. Agric. Res.
28(2): 275-297.

Sorour, 8. Gh. R; S. H.
Aboukhdrah; M, Zahran and E. A.
Neamet-Alia (1992). Effect of
different potassium and nitrogen

161

rates on growth and yield of some
sugar beet cultivars. Egyptian
Society of Agronomy. Proc, 5"
Conf. Agron. 13-15 Sept. Fac.
Agric. Zagazig Univ. 11-836-880.

Tabl , M. M.; F. A. Sorour and M.
A. Zahran (1986). Effect of
nitrogen, phosphorus and
potassium fertilizers on yield and
quality of sugar beet (Beta
vilgaris, L.).J Agric. Res. Tanta
Univ., 12 (1): 78-95.

Tinker, P. B. H. (1967). The effect
of magnesium sulphate on sugar
beet yield and its interaction with
other fertilizers. J Agric. Sci.
Comb. 68: 205-212.

Zalewska, M. ; H. Panakand T. W.
Ojnowska (1994). The effect of
potassium and  magnesium
fertilizers application on soil
physico-chemical properties and
plant yield. Acta Academiae.
Agricultureeac- Technicae-
Olstenensis. Agricultura. Wo 87,
91-99.



162 Matter, et al.

Sl dagy dpana o pgedi gl g o gainall Al 5l
* b ) Gpean daad ¢ Pa g dama a2 ge dpall ¢ P ghaa dl) Sl daaa
P ka b dgana Lo aal )

N dadly = Aot 30 Ll - el {1 p gl pd
B = Al =~ o 130 B3y — ey il A58 5 B g

e Undl o eel e LAA4/0A  VARAIAY (0 TR s gall A lllka Gl 05 el

AT g g kD gapal (o Ly g el y pgpnihad (ra JS AL 215 L 8 28 plad ALISY

Ay A0 gk e o S Y pat Ve g 0 g psegia gt tye 3o, Juay (81,00 gy VT

Al pay L e ol 1Y gy ppS £A L Ve y Ra S V0 (V0N (A0 58 G pm Ay Ve

Agghal LBian cugip el | iy lh cial ol Clhuag ASUgSay e jady g o Yiligl iy

ot S Ll Juaalall gl sal (aphli (g

¢ Al L) pgpenpiball B sio Sl (2 aly yipd o 3s Bl iad ey Je e 08 383 -
{ oSt Jona i dypina g b ATay30) dypina gt ol A Bay N iy s ik [ sy,
b s

Bl (L ponacl S gin (B dyginn Sty Gl paSA 0 ¢ V.0 donay ppeagiall dpc 1 Ab) clln -
0 St 0P pgpetiall Aty Jyping By Sl adid i ak g spied pumns 333 LaS .l S0
ol gl gkl panad o L Al 05 ol e b Cubibal) Cliealy

Sl | Jlad (39 3] (A G flogp 498 0 Jumay g padd) fgapall o LA p il Tile) 2 -7
L aa ) gl Sy e Gn 6 lypina B (ol fle g pas ) o JAe sl Lol sic g Gy ginn sy
dpmiana lyginn all Ly il fl, g paS Vo Jimay ppualingd O3) 356 (01 fioh) i Lo o)
ot dglanag L o ggurkS gplt Akl (o | ) 5D

By a3 el Lapiad dpuama Wl 450 e co Ol [l gy pas €A Ay Slad) b lygina S -t
Al ) pgpalinll o o g ALy byl il | S plad dgana A Say3 IS Gga (A Algkie

Lilia)y jguend 5 gy Agte 4,000 pbiad o gal (pa 36 dpend By 1 L) G fon otV i} o
@i Vo0 Jhaay 4160 2030 Aghuall o gall Ay piadl Dpuaih Boly) ) G AU il pa paS V0 (V0
oS R B3y ) A

L i iy (B e Ly ol 1Y g pps ¥ o Lilidaly 2000 1000 Aol af gl Sgual il -1
A ol 1Y g a8 ¥t Alaaly JgSaad dpuad i3 Sy L Ly ol T ¥ gy g 0 Aty 55000

Ot O Al e i COLANSY plial 30 gl bty JSuad s QAP g S dpeaaa pladed -V
' - pgpealipfy s apecial





