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ABSTRACT

Two field experiments were conducted out during 2003-2004 and 2004-
2005 seasons at Sakha Agriculture Research Station, Kafr El-Sheikh Governorate,
Egypt to study the effect of N-fertilization at rates 80, 100 and 120 kg N/fed, K-
fertilization at rates of 24 and 48 kg K,O/fed with or without spraying by iron
combine] with manganese at levels 0.06 % FeEDTA (6% Fe) with 0.03 % of
MnEDTA (13% Mn) and their interactions on some physio-cheinical properties,
productivity and quality of sugar beet crop.

A multigerm sugar beet variety, Panther poly was used. The
experimental design was split plot design with three replicates in the two seasons.
After 120 days from sowing average leaf area/ plani cm” Photosynthetic pigments
(chlorophiyll a, b and carotenoides) mg/g.f.w. as well as nutrients uptake N and K
(g/plant), also Fe and Mn uptake (mg/plant) in leaves and root were determined.
At harvesting yicld of top, root and sugar (tons/ fed), as well as juice quality t.e.
sucrose?, purity* and impurities% (Na, K and o-amino nitrogen %) were
determined in both seasons. The obtained results indicated that:

o Foliar spraying with Fe + Mn increased average leaf area/ plant.
Photosynthetic pigments {chlorophyll a, b and carotenoides) and nutrients
uptake (N, K, Fe and Mn) in both leaves and root of sugar beet plant, yield of
top, root and sugar, sucrosc% and purity % in both seasons. Otherwise, Fe +
Mn treatment significantly decreased impurities% (Na. K and a-amino
nitrogen %) in sugar beet juice in both seasons.

e Soil fertilization with nitrogen and potassium increased significantly average
leaf area/ plant, photosynthetic pigments (chlorophyll a, b and carotenoides)
and nutrients uptake (N, K. Fe and Mn} in both leaves and root of sugar beet
plan: in both seasons. Meantime, yield of top, root and sugar. as well as juice
quality percentages i. ¢. sucrose, purity and impurities (Na. K and a-amino
nitrogen) significantly differed by nitrogen and potassium fertilization in
both seasons.

#  Spraying by iron combined with manganese under fertilization with 120 kg
Nffed and 48 kg K;O/fed as soil application gave the highest value of
averige leaf area/ plant. Photosynthetic pigments (chiorophyll a, b and
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carotenoides) and nuirients uptake in leaves and root (N, K, Fe and Mn) after
120 days from sowing. Similar trend have been detected for top yicld and
potassium content in root juice at harvest in both seasons.

e Spraying by Fe + Mn, N- fertilization at a rate of 100 kg N/ fed and k-
fertilization at rate 48 kg K0/ fed produced the highest root and sugar yields
(tons/ fed), sucrose and purity percentages, as well. Impurities content in root
juice (Na, K and a-amino nitrogen) in both scasons showed vice verse trend.

Key words: Sugar beet- N-fertilization- K-fertilization- lron- Manganese-

Photosynthetic pigments- Leaf area- yield- quality.

INTRODUCTION

. Sugar beet is one of just two crops (the other being sugar cane) which

constitute the only important sources of sucrose. Sugar beet nutrition includes
nitrogen and potassium fertilization and trace elements such as iron and
manganese always have a high priority wherever, the sugar beet grown. In this
connection, Cari and Roger (2001) reported that nitrogen is importnt for
assimijlation into amino acids for protein and amino acid synthesis, component of
chlorophyll and vegetative growth. Potassium important for enzyme activation,
carbohydrate transportation, amino acid synthesis, photosynthesis, translocation
of assimilates nitrogen uptake, nutrient balancing. Iron is a component aof plant
cells and ¢nzymes, it is involved in nitrogen fixation, respiration and
photosynthesis. Manganese acts as an enzyme activator involved in carboxylic
acid cycle and carbohydrate metabolism.

Many investigators studied the effect of these elements on sugar beet
plant. Concerning the effect of nitrogen and potassium as soil fertilizers, Aly and
Abou Bakr (1995) found that potassium application increased leaf area (cm”),
sucrose® and sugar yield (tons/ fed). Ramadan (1997) indicated that increasing
N-rate up to 120 kg N/ fed increased impurities (Na, K and a- amino nitrogen),
while sucrose and purity percentages, sugar yield (tons/ fed) decreased. Kochi
{1979} found that both nitrogen and potassium fertilization were affe:t root
quality which influenced plant sugar content. Sugar concentration decreased
linearly with the increase in N fertilization rate. On the other hand, sugar content
was increased as K supply increased. Krauss (2000) reported that potassiumi is the
vital nutrient for quality, via stimulation of assimilation and translocation af sugar
from leaves into beet root. He added that potassium prepares somatically the beet
cells to store large amount of sugars. EL-Shafai (2000) indicated that nitrogen
rate at 92 kg N/fed and potassium rate at 48 Kg K,0/ fed was significantly
increased root and sugar yield, while root sucrose % decreased. Barik (2002)
found that nitrogen doses at 150 kg N/ ha alone or with potassium fertilization at
150 Kg K;0O/ ha gave the maximum root and sugar yield. Grzebisz and Bartog
(2002) showed that the insufficient N fertilization has a negative effect or. yield,
while overrated N application decreases yield of top, root and sugar. Ismail et al.
(2002) found that potassium trecatment was affected significantly purity% and
yield of root and sugar (tons/ fed). El Kadi e al. (2003) indicated that the: effect
of K fertilization on sugar beet yield was associated with the higher ratz of N
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application. Lucie e al. (2004) showed that sugar content and yield were
diminished as increases dose of nitrogen fertilizer increased. Moustafa, Shafika et
al. (200:3) found that increasing nitrogen fertilization rate up to 110 kg N/ fed
increasel sugar yield, juice impurities (Na, K and a- amino mlrogen) and
photosyrthetic pigments (chlorophyll a, b and carotenoides) mg/ cm?. Pytlarz,
Maria (2005) found that the increase in N rate from 90 to 180 kg/ ha caused a
significant increase in average root mass, potassium and a- amino nitrogen in
root, anc. lowered sugar content.

Dealing with the effect of iron and manganese, Morsy and Taha (1986)
reported that Mn increased uptake of N, K and Mn in both top and root of sugar
beet plant. Negm and Hassan (1998) found that the amount of root yield and
nuirient uptake were significantly higher in the combined treatment (Fe + Mn).
Shalaby (1998) concluded that foliar application of Fe in combination with Zn
and Mn was very effective in increasing root yield, sugar content and sugar yield,
as well as juice purity. Ouda. Soheir (2000) found that application of iron and
mangan«se, increased significantly root and top yield . Osman et al. (2003) found
that application of Mn increased sucrose’ and sugar yield in sugar beef al.so.

The main target of this work is to study the effect of nitrogen and
potassium fertilization and spraying by iron combined with manganese on some
physio- chemical properties, productivity and quality of sugar bezt crop.

MATERIALS AND METHODS

Two ficld trails were conducted in 2003-2004 and 2004-2005 seasons at
Sakha A griculture Research Station, Kafr El-Sheikh governorate, Egypt, to study
the effect of nitrogen and potassium fertilization with or without iron combined
with manganese as foliar application and their interactions on some phyio-
chemical properties, productivity and quality of sugar beet crop. The soil analysis
was taken before planting and prepared for the determination physical and
chemical analysis according to Chapman and Paratt (1961). The obtained results
are shown in Table (1). It is clear from soil chemical analysis that the soil is tend
slightly 1o alkalinity (pH >8), where iron and manganese frequently fixed and
become are scarcely available to plant root (Shalaby. 1998). So iron and
mangancse as foliar application in particular useful under those condition.

A multigerm sugar beet variety, Panther poly was planted on 11™ and
28" October in 2003 and 2004 seasons, respectively. The experimental design
was split split plot d&slgn with three replicates. Irons combined with manganese
were arranged in the main plots, while the aitrogen and potassium femllzauon
were rardomly distributed in sub and sub sub plots. Plots size was 21 m? (6
ridges, 7 m long and 50 cm apart). Nitrogen fertilization was applied in the form
of urea (46.1%) at the rates of 80, 100 and 120 Kg N/ fed; (namely N1, N2 and
N3, respactively) in two egual doses the first was applied after thinning and the
other was applied 30 days later. Potassium fertilization was applied in the form of
potassiwn sulfate, (48% K;O) at two rates 24 and 48 Kg K 0/ fed; (pamely K1
and K2, respectively) being added in one dose after thinning, iron in combination
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with manganese were applied as foliar applications at levels of 0.06% as FeEDTA
(6% Fe) and 0.03% of MnEDTA (13% Mn) after 45 and 75 days from sowing,
Phosphorus fertilization was added during land preparation and before sowing at
a rate of 3¢ Kg P,Os/fed as calcium super phosphate (15.5% P;0;). The normal
practices of sugar bect cultivation were maintained at level] to assure optimum
production,

perimental soil.

Sl analysis
Particle sixe distribution:

‘Textural class
Chemical analysis
Seluble ions meL"*

Ca

EC dSm-1(soil paste)
pH(1:2.5)
Available nutrients (mg kg*)

I- After 120 days from sowing date, seven successive guarded plants were taken
randomly from cach plot to determine the following traits in both seasons:

1- Average leaf area/ plant (cm?) was determined using the arca meter, model:
J000A.

2- Photosynthetic pigments (mg/ g.fw) i.¢. chlorophyll a, b and carctenoides
according to Wettstein (1957). '

3- Nutrients uptake of nitrogen (N) and potassium (K); as g/ plant, :ron (Fe)
and manganese (Mn) as mg/ plant in both leaves and roms were
determinod in the digested sotution of the dried powder as described in
A.0.A.C (1990). Nitrogon was determined using micro-kjeldahl method,
potassium was determined by Flame photometer (Page, 1982), iron and
manganese were measured using the Atomic  Adsorption
Spectrophotometer, model 22 Brooklyn AVE.
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H- After 210 days from sowing (at harvest) the following traits were determined
in both seasons:

1- Yield of tops and roots (tons/ fed) were determined from the four guarder
rows. Sugar yield (tons/ fed) was cakulated according to the following
equation; Sugar yield (tons/ fed) = Root yield (tons/ fed) x Sucrose %

2- Juice quality was analyzed using an Automatic French System (HYCEL). -
Sucrose % was polarimaterically determined according to the methods of
Le-Docte (1927).

- Total Soluble Solids % was measured using hand refractometer.

- Purity % was determined according to formula
Purity%= (Sucrose%/Total Soluble Solids %) x 100

- Juice impurities including Na, K and a- amino nitrogen, Na% and K%
were determined using Flame photometer as described by Page
(1982), while a- amino nitrogen was determined using hydrogennation
method according to Carruthers et al. (1962),

Data were statistically analyzed according to Snedecor and Cochran
(1981), and treatment means were compared by using the LSD at 0.05 level of
probability.

RESILTS AND DISCUSSION

I- Effect of mitrogen and potassium fertilization and spraying by iron combined
with nanganese on sugar beet plant afier 120 days from sowing:
1- Average leaf area/ plant;

Data in Table (2) show significant increase in average ieaf area/ plant
cm’ due tc nitrogen and potassium fertilization. and also with spraying the foliage
by iron combined with manganese in both scasons. A similar trend was found by
Aly and Abou Bakr (1995) for the effect of potassium fertilization on leaf area.
Regardiing interactions effect in the first scason the significant differences were
detected for the interactions between Fe + M and N- fertilization, as well as N
and K-fentilization, whereas, the other two interactions (Fe+ Mn x K and Fe+ Mn
x N x K) were insignificant differences, while the interaction between Fe + Mn
and N-ferlilization showed a positive and significant effect on leaf area in the
second season. Meantime, data in Table (2) cleared that maximum leaf area/ plant
was recognized at the highest rate of N and K-fertilization, (120 kg N/fed and 48
kg K;0), combined with spraying by Fe + Mn in both first and second seasons
which recorded 187.4 and 192.9cm’, respectively.

2-Photosynthetic pigments content:

Ciata in Table (2) presented the effects of N and K-fertilization, and
foliar spraying with Fe + Mn and there interactions on the content of chiorophyll
a, b and carotenoids (mg. g.f.w) in beet leaves. It is clear from data that all the
individual treatments significantly increased photosynthetic pigments content.
except chiorophyll a in both seasons and chlorophyll a and b at second season.
Moustafa, Shafika (2005) found the same trend for the effect of nitrogen in
photosynthetic pigments.
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Various interactions degree among the three variables insignificantly
affected photosynthetic pigments in both seasons, except the interaction between
Fe+ Mn x N which significantly affected chlorophyll a. b and carotenoides in the
first seavon and chlorophyll b and carotenoides in the secoind season Table (2).
Spraying beet plant with Fe+ Mn in mixture, in addition to nitrogen at 120 kg N/
fed and K at 48 kg/ fed as soil application maximized the three photosynthetic
pigments: Table (2).

3-Nutrients uptake in sugar beet leaves:

Date collected in Table (3) reveals that each of the threc factors i.e. Fe+
Mn, N and K; increased significantly the uptake of N. K. Fe and Mn, except Fe +
Mn treatinent which insignificantly affected N uptake in the first season and K in
both season. Similar effect had been observed also, for K fertilization on K and
Mn uptal:e in the first season only Table (3).

Zoncerning the effects of various interactions degrees on the uptake of
N, K, Fe and Mn in sugar beet leaves; it is clear from data in Table (3) that most
of the intzractions insignificantly increased minerals such as N, K, Fe and Mn in
both seasons. In this connection Morsy and Taha (1986) found that application of
Mn increiased the uptake of N. K and Mn in sugar beet leaves,

3-Nutrients uptake in sugar beet roots:

Data of sugar beet roots on the following nutrients uptake i.e. nitrogen,
potassium, iron and manganese revealed that increasing N or K-fenilization rates
and spraying with Fe + Mn significantly increased the measured nutrients uptake
in both seasons, except spraying with Fe + Mn on N uptake, where the increased
was too sinali to reach the level of significance (Table, 4).1t is worth to mention
that the pasitive effect of Fe+ Mn on the uptake of K may be responsible for the
increase in root biomass reflection the vital role of K element on transiocation ion
and accunudation of sugars in roots (Negm and Hassan. 1998).

Most the interactions order among N, K fertilization and spraying by Fe
+ Mn were insignificantly increased the nutrient uptake of N, K, Fe and Mn in
sugar beet roots.

II- Effect of nitrogen and potassium fertilization and spraying by iron
combined with manganese on productivity and root quality at harvest:
1- Yield of roots, tops and sugar:

The effect of nitrogen, and potassium fertilization, as well as spraying by
iron in corabination with manganese on tops, roots and sugar yield (tons/ fed) are
presented in Table (5). Data cleared that spraying with Fe + Mn and increasing
the rate of N and K fertilization up to 120 kg N/ fed amd 48 kg K O/ fed,
respectively increased significantly tops, roois and sugar yield (tons/ fed) in both
seasons compared with the lowest rates of N and K fertilization, but the increase
of tops and roots yicld were too small to reach the level of significant with respect
to Fe + Mr treatment at second season



Table (3): Effect of nitrogen and potassium fertilization and foliar application by iron combined with manganese on Nitrogen, Potassivan, lren and
M

uptake in sugarbeet k  after 120 days from om 200372004 and 2004/2005 seasons.
Trostmsts [ NI | ey [ KGRI T yepn [ Felmgplant] 1 g o | Midg/ples |y,
N X T.A pAi} 18 | 220 | 2.33 237 LN E] £.06 5.89 181 | 350 | L
K2 198 | 204 n 223 1 235 2.37 6.45 9.19 1.82 2.39 378 | 3.08
1T 184 | 182 L.93 221 | 2.43 6.09 [ X%] 7.36 A KX} 279
N Xi ‘ 295 315 | 305 | 3.19 | 331 3. 589 13.54 11.21 314 | 320 | 4.7
X2 324 1 316 320 | 340 | 3.06 i 9.95 13.95 11.95 3.86 5.34 4.60
309 | 315 | 312 | 330 | a7 323 | 942 13.74 11.58 336 LT87 4.39
K1 399 | 4.16 .08 3.62 3.04 k%] 1767 20.82 16.72 A.ﬁ’“% ; 39 q
K2 430 | 427 | 429 388 | 4.00 3.94 13.% 23.07 8.52 83 | 68i £.08
n 415 | 422 418 £ %) 3.97 3.86 13.19 21.94 6 488 6.0 | . %78
Memn of Fe+Mn 3.03 313 3.08 3.09 3.19 3.14 5.60 Wil g 3.48 $1% .32
Kl T 288 |, 3.11 2.99 300 | 3.19 310 .08 414 1.61 310 30 4.05
o K 317 [ 316 | 317 | 317 | 318 318 ] 1012 15.41 12.76. 3.87 5.31 4.59
LSD at 5% A N3 NS, 0.89 0.97
B ‘ 0.14 0.19 0.89. 0.94
C 0.12 NS 0.80 N.§
AB | NS NS 1.39 NS
AC 0.16° NS NS NS
BC NS NS N.S 1.33
ABC N.S NS N.§ N.8
2004/2005
N Xi 163 1.92 1./ | 192 | 227 2.10 LT T34 6.9 177 323 2.50
K2 1.92 2.00 1.9 | 205 | 246 2.57 6.85 8.82 7.83 2.32 i 3.02
Mean 178 | 1.9 1.57 1.98 7.37 218 614 8.18 T.16 3.64 3.48 76
Nz Ki 275 3.01 388 | 296 BA] 3.03 337 12.54 10.46 281 343 kX #]
K2 3.03 3.11 307 | 308 | 301 3.05 9.86 4.32 209 3.32 5.32 4.32
Mean 1 2.89. | 3.06 2.97 | 3.02 3.06 3.4 917 30 1.2 3.07 4.87 3.
N3 Ki 87 | 404 | 39% | 347 | 3.8 363 12.81 533 5. 413 538 L%
K2 404 | 422 | 413 | 374 | 381 3.78 1348 | 2244 17.9% 4.79 1.96 638
Mesn 395 | 413 { 4.04 | 360 | 3R0 | 3.0 13.14_| 20.64 16.89 4.4¢ 717 | %.82
Mean of FerMn 1 287 | 305 | 2.96 | 287 t 307 1.97 9.47 14.08 1171 3.19 17 418
Mean KL | 275 259 | 2.87 | 287 | 3.03% 292 E87 12.97 10.92 291 4.68 .7
of K2 3.00 3.11 305 | 29 | 3.09 3.03 10.06 | 15.19 12.63 3.48 567 | 457
L3 % 570 A 0.0 NS 0.77 0.28
B 0.1 0.12 0.80 0.33
C 0.09 0.10 0.32 027
"AB N.§ 0.17 P13 0.46
AC NS NS N.§ .
BC NS NS N.S
ABC S N.S S
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Table (4): Effect of nitrogen and potassium fertilization and foliar application bi iron combined with manganese on Nitrogen, Potassium, Iron and
Mang take in sugarbeet root after 120 days from sowing on 2003/2004 and 2004/2008 seasons.
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Table (5) Effect of nitrogen and potassivem fertilization and foliar application by iron combined with manganese on vield of sugarbeet
gar (tony/ fed) at harvest in 2003/2004 and 100412005 seasons.
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On light of these results, it is worth to mention that increasing tops and
roots yield with the increase in N-fertilization may be attributable to the increase
in N uptake which positively influenced photosynthesis process indirectly through
its enhancement leaf area and chlerophyfl content as show in Table (2), which
reflecting on top and root growth and consequently by enhanced and ultimately
higher yicld. In addition, the enhancing effect of spraying with Fe + Mn on yield
could be attributed to that iron is involved in protein synthesis and root- tip
merstem growth (Mangel and Dirkby, 1979)

(Considering the interactions effects among nitrogen, potassium
fertilization and spraying by iron combined with manganese; data in Table (5)
cleared thiat the highest root and sugar yield were obtained by foliar application
with Fe + Mn beside soil fertilization by N and K at rates 100 kg N/ fed and 48 kg
K20, respectively. Furthermore, the highest top yield was recorded when spraying
the foliage of sugar beet plant by Fe + Mn and fertilized with the highest rates of
nitrogen and potassium (120 kg N/ fed and 48 kg K,0), these results are true in
both seasbns. These results are in good agreement with those found by Ouda,
Soheir (2000) for the effect of Fe + Mn, Barik (2002) and El-Kadi et al. (2003} on
the interzction effect between N and K fertilization, Moustafa, Shafika ef al.
(2005) and Pytlarz, Maria (2005) on the effect of N-fertilization.

2- Juice cjuality of beet root:
a- Sucrose and purity coatents:

Swgar beet quality depends primarily on sugar content, the content of
soluble anino compounds, and minerals in particular potassium and sodium. The
presence «f soluble amino compounds and minerals disturbs crystillization during
sugar processing and thus affects the sugar output and its purity

Sucrose and purity percentages data in Table (6) revealed that foliar
application with Fe + Mn and potassium fertilization as well had a positive effect
on each off them, while nitrogen application especially at the highest rate (120 kg
N/ fed) decreased sucrose% and purity significantly. This may be due to that
excess N was responsible for the sugar reduction in beet plant, where N promotes
the protein formation and depressed carbohydrate accumulation. In this respect
Mangel and Kirkby (1979) demonstrated that at the high level of N-nutrition,
photosynthesis is diverted from filling root tissue with sugar and are utilized to a
marked extent for the growth of new leaves. Also, the drop in juice purity largely
reflects increasing concentration of amino compounds caused by excess uptake of
nitrate. This was in accordance with the finding of Pytlarz. Maria (2005). Also,
Neveryanskaya ef al. (1978) stated that treating sugar beet plant with trace
elements lhas a considerable influence on the metabolic activities in plant and
hence in turn exerts an increase in plant sugar content.

Lata in Table (6) reveal that the maximum sucrose and purity
percentages recorded were 18.80 and 91.10 %, in the first season and 19.80% and
92.10% in the second season when sugar beet plant sprayed with Fe + Mn (this
may be because manganese acts as activater in enzymes involved in carboxylic
acid cycle and carbohydrate metabolism) and fertilized with 100 kg N/ fed and 48
kg K:0/ fed as soil application.



Table (6); Effect of nitrogen sud fortiliamtion and follar spplication by iren combined with minganese on sucrose, purity sad impurities

K snd a-aming { in 200372004 and 2004/2005 sessons
7]
Inpurities
Sucrose®s Purity % 5 T‘l;i-'r T
Treatments 8 - Mean _ - Mean _ Na % — Mean i 1 Mesn c-fminoTL % | Mesn
N Ki 1307 (1647 [ 13.82 |BE.37 (8863 | 83.50 | 0.78 | O.71 | 14§ 122 (115 | Lig [ 1.7 | 131 | 1.57
K2 7.17 11787 | 17.52 {89.27 |89.83 | 8985 | 069 | 061 | 063 | 143 [ 1.33 | 1.38 | 164 } 1.38 | 141
can 847 |17.07 | 16.67 {88.82 [89.13 | 8502 | 0.73 | 0.66 | 0.70 | 1.32 | .34 | 1.28 | 1.5 | .42 | 1.4
N2 Ki 637 |17. 16.72 [#9.83 9037 | 90.30 | 056 | 049 | 083 | 164 | 152 | 1.58 | 183 | 1.65 | .74
K2 17.80 {18.80 | 18.30 [90.63 |91.10 | 9¢.87 | 043 | 035 | 039 .93 .80 .| 1.86 [ 1.55 42 | L4
ean 1T.08 [17.93 [ 17.51 [90.33 |90. 9053 | 6.49 | D42 | 0.46 i 66 | 1.7 | 1.69 53 .61
N3 Ki T4 37 |15.77 | 15.07 T3 [B780 | 8102 | 123 | L.13 | .18 [ 209 971203 | 194 T L.
K2 16.13 116.83 | 16.48 j87.77 |88.20 | 8798 ] 1.04 | 0.89 ) 096 | 249 | 225 | 237 T3] 159 1 L6k
Mean 15.25 |16.30 | 15.77 |87.25 |87.7% | 87.%0 | LI14 | 1.01 | .07 | 2.29 | 2.11 | 320 | 1.83 | 1.73 | L.78
Meanof Fe+Mn_ [16.17 |17.13 | 16.6 77 |89.27 | 89.52 | 0.79 | 0.90 | 0.74 | 180 | 1.67 | 1.93 | 170 | 1.5 | 1.63
Mean Ki 15,30 (1643 | 15.87 |88.31 |88 83 | 8887 | 086 | 0O.78 [ D82 | 165 | 155 | 1.60 | 189 | 167 | 1.74
of K2 1703 117.83 | 17.43 {8922 (8971 | 8547 | 072 { 062 | 067 | 195 1 179 | 187 { 1.64 | 145 | 1.52
nS5% A 0.57 0.27 0.02 0.06 0.08
B 0.43 0.43 0.04 0.06 0.06
C 0.35 0.35 0.01 0.05 0.05
AB NS$§ NS NS N.8 NS
AC NS N.S NS N8 NS
BC NS N.§ 0.05 0.08 NS
ABC N.§ N.8 N.8 N.S NS
20042005

NI l Ki TT3T 180T [ 17.72 B3 |01 37 ] 91.30 | 066 | 0.59 | 0.63 | 095 | 088 | I T3T | 1.21 | 1.26
K2 1863 1980 | 19.22 | 916319210 ] 91.87 | 059 | 053 | 0.5¢ | 1.10 | 1.07 | 0.91 19 | o4 b n
Mean T8.00 | 18.93 | i8.47 | 91.23 | 91.63 | 9153 | 0.63 | 0.36 | 0.39 | 102 | 097 | 1.00 | 1.25 | 1.12 | 1.19
N l Ki 1617 [1747 | 16.82 | 89.37 [ 8963 | 69.50 | 045 | 0.39 | 0.42 | 136 [ 130 | .54 53 | 128 | 1.40
K2 817188711852 /902798 ] 9085 | 0.33 | 025 | 929 | 1.8 147 | 1.33 | 1.25 | 1.12 | L.19
— Memn F17 [ 18.17 | 17.67 | #9.82 | 90.23 | 90.02 | 0.39 | 0.32 | 0.3 | 148 | 1.98 | 1.43 | t.39 | 1.20 | L.30
N3 K1 337 | 1677 | 16.07 | #7173 [ 8830 | #8.02 | 112 | 104 | 1.08 1 179 | 169 |Z10 | 164 | 1.57 | L6
K2 17.13 ] 1783 | 17.48 [ 8877 {8920 | 8898 | 091 | 078 | 0.84 | 222 1199 | 1.74 | 143 29 | 1.36
Mean 1635 { 17.30 | 16.77 | 98.25 | §8.75 | B850 | 1.0t | 0.91 | 096 00 54 | 197 | 1.5 | 1.43 | 1.48
Meanof FetMn | 17.14 | 18.13 | 17.63 | 89.77 | 50.27 | 90.02 | 0.68 | 0.60 | 0.64 ] 40 | 1.45 | 139 [ 1,25 | 1.32
Mean 1 T6. 743 | 16.87 18931 | 4583 | 89.87 | G.74 | 0.68 | 0.71 37 25 | 1L.E§ | 149 35 | 1.42
of K2 17.98 [ 18.83 | 18.431 [ 9022 {9071 | 9847 | 061 | 052 | 056 | 164 | 151 | 1.33 | 129 | 1.15 | 1.22
Lo mi 37 A u.ad U 2z7 0.06 N3 007
B 0.44 043 0.04 0.06 0.07
C 036 0.35 0.03 0.05 0.06
AB NS N.S NS NS NS
AC NS N.S NS NS N.§
BC N.S N.S 0.06 0.09 NS
ABC N.S N.S NS NS N.S
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b- Impurities percentages:

Regarding the effect of nitrogen and potassium as soil application and
trace elements; iron combined with manganese as foliar application on juice
impurities 1.e. Na, K and a-amino nitrogen %, it could be notice from Table (6)
that all the individual treatments has a significant and positive effect on juice
impurities 1n both seasons, except spraying with Fe + Mn on potassium content
was insignificant in the second season. In general, spraying the foliage of sugar
beet plant with Fe + Mn decreased the impurities percentages (Na, K and a-amino
nitrogen %). Furthermore the higher rate of K-fertilization (48 kg K0/ fed)
decreased significantly the concentration of sodium and a-amino nitrogen % but
increased K concentration. The same trend was found in both seasons. The lowest
a-amino nitrogen % that occurred under the higher rate of K fertilization could be
due to the promoting cffect of K on the incorporation of N into protein, thus the
amount of soluble a-aminc nitrogen % in cell sap was decreased. This stands in
accordance with Mengel and Kirkby (1979).

For the interaction effects, data in Table (6) cleared that the interaction
between N and K fertilization only has a significamt effect in sodium and
potassium percentages in juice of sugar beet roots in both seasons. It is worth to
mention to that the lowest Na, K and a-amino nitrogen % were obtained with
spraying the: of sugar beet foliage with Fe + Mn and applying 100 kg N/ fed and
438 kg K0/ fed as soil application. Such effect be attributed to noxious effect of
nitrogen in beet under adequate potash supply compared to plants that received
inadequate jpotash because potash also improve nitrogen metabolism (Krauss,
2000).

Perasal of the obtained results, it could be concluded that under the
condition of this work when foliar application of iron in combination with
mangancse zind fertilized with nitrogen and potassium as soil application under .
the rates of (00 kg N/ fed and 48 kg KO/ fed were very effective in increasing
root and sugar yield, purity, sucrose, as well as reducing Na, K and a-amino
nitrogen percentage which in turn improved sugar extractability.
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