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ABSTRACT

Two field experiments were carried out in clayey soils
during the two successive seasons of 2009/2010 and
2010/2011 at Deyma village, Gharbiya governorate to
investigate the effect of organic manure and potassium
fertilizers on improving some soil properties, its
productivity and quality of sugar beet crop. The experiment
included twelve treatments which were three rates of
farmyard manure (FYM) (0, 10 and 20 m® Hed.) and four
. levels of K fertilizer {0, 48, 72 and 96 K;O /fed.). Split plot
design with three replicates was used. The obtamed results
could be summarized as follow: ,

Application of FYM at any rate improved the soil
properties (reduced the bulk density, soil pH, EC and
Soluble ions of Na’, HCO; and CI. However, markedly
increased soil organic matter, total porosity, field capacity,
available water and soluble ions of Ca*?, Mg*?, K*and SO,~
The highest rate of FYM surpassed the other treatments in
enhancing the determined properties.

The root yield of sugar beet and yield components (top
yield, root diameter, root length, Sucrose%, Juice purity %
gross sugar yield ton/fed and recoverable sugar percentage
as well as NPK uptake in tops, and roots significantly
augmented by the application of FYM. Raising the FYM rate
gradually increased the quantity and quality of sugar beet.

Al studies characteristics were significantly affected
by K- Fertilizer: The maximum values were attained from the
plants received the highest rate (96 kg K;O/fed). For all the
aforementioned parameters, expect the root diameter and
juice purity % were taken the opposite trend application of
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'FYM and K-fertilizer in combination at the highest rates
gave the better nutritive content than the control plants.

There for, it could be concluded that the application of
20 m® FYM/ifed + 96 Kg K,O/fed is the best formula for
achieving the best crop and improving its mineral content
under the condition of the current study.

Key Words: Farmyard Manure (FYM), K- Fertilizers, Sugar, |
Beet Plants, Soil properties.

INTRODUCTION

- Sugar beet (Beta vulgaris L.) is considered as one of the
two important sugar crops not only in the world but also in
Egypt. In Egypt, the sugar production still insufficient for
local consumption. Sugar beet crop in Egypt have
considerably higher sugar content compared with sugar
cane. Moreover, the growth period of sugar beet is about
half that sugar cane. Furthermore, consumed water 3y
sugar beet to produce .one ton of sucrose about 1300 m~,

whereas sugar cane needs about 4000 m® of water to
produce the same quantity of sucrose. Many attempts
devoted fo improve sucrose quality and quantity in sugar
beet crop through improving soil properties and good
management of soil fertilization by organic and mineral
fertilizers. '

It's known that, the organic matter application to improve
soil properties and consequently the plant growth.
Farmyard manure is the form of organic matter that has the
most economical ways to increase organic matter content
in soils. Nowadays many investigators tried to utilize the
FYM to fertilize sugar beet to release the cost and
minimize the pollution of fertilizers for plants and drainage
water. Investigators indicated that the application of FYM
increased plant growth and the dry matter production
(Gazia 2001, EL-Shouny, et al. 2008 and EL- Agodi, et al.
2011). Organic fertilizer is considered as an important
source of humus, macro and micro elements carrier and in
the same time it increase the activity of the useful
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microorganisms. Dahdouh, et al. (1889) found that organic
manures play an important role in nutrients solubility as
activate physiological and biochemical processes in plant
which leading to increase the plant growth and nutrients
uptake. Sakr, et al. (1992). concluded that the best means
of maintaining soil fertility and productivity level could be
achieved through periodic addition of proper organic
material in combination with inorganic fertilizer. Jensen et
al. (1983) found that land receiving farmyard manure
needs an additional 40 kg N/ha. Kapur and Kanwar (1989)
concluded that successive application from cattle manure
caused to increase the content of Zn, Fe and Cu in sugar
beet leaves. Jarvis, et al. (1997) they reported that an
additional 30—-60 Kg N/ha + 6 ton/ha poultry manure
applied in the autumn gave the highest root yield and root
sugar content and reduced root impurities. Vales and
Strand (1991) showed that root yield was higher with FYM
apphcatlon Ostrowska and Kucinska (1995) demonstrated
that organic fertilizers increased root and sugar yields more
than mineral fertilizer. AL-Labbody (1998) pointed out that
applying FYM significantly increased root diameter, length,
fresh weight, yields of root, top and sugar ton/fed. Zalat
and Nemeat Alla (2001) found that treatments obtained
FYM alone gave the highest values of sucrose % and total
soluble solids.

Although potassium is not a structural component
of plants, its one of the most important nutrients with
respect to its physiological and biochemical functions. .
Durant et al. (1974). Showed that, potassium is very mobile
in plant tissues and is found throughout the piant, also it's
important to photosynthesis and the sugar which is
produced relies on potassium for movement to the storage
root. At harvest, plants given potassium have a significantly
greater sugar percentage than those given none.
Potassium alsc improves performance by increasing leaf
area in May — August. This allows the crop to intercept
more radiation (particularly in the spring when a large
proportion falls on bare soil) giving proportional increase in
sugar yield. Minenko and Tonkal (1980) recorded that,
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‘increase in K rate up to 240 Kg K,O/ha increased sugar
content of sugar beet plants. Sabolic (1987) stated that,
high K levels increased sugar content of sugar plants.
Cooke and Scott (1995) reported that, potassium is taken
up rapidly by sugar beet crops from June to August. The
amount present in roots and tops throughout growing
season for a crop vielding 50 ton/ha roots at 16% sugar
content, the amount-in roots reaches a maximum at
harvest (around 100 Kg/ha K;0, equivalent to 83 Kg/ha K,
for a 50 ton/ha crop); the amount in tops is greatest in late
September- early October. Samarendra, Barik (2003)
conducted that, potassium regulates many metabolic
processes. Also she reported that Potassium plays an
important role in many of the vital physiological processes
in the plant, such as transpiration, translocation of sugar
and starch, protein formation and osmotic regulation.
Potassium affected on several enzyme systems requiring
(e.g. pyruvate kinase, nitrate reductase and activation of
ATPase systems). Osman (2006) showed that used of
potassium fertilizer gave significant effects on total soluble
solids, top yield, leaf area index, and total dry weight of
leaves, root length, root diameter, root sucrose, purity,
root/top ratio and sugar vield.

The present study was carried out to investigate the effect
of organic manure and K-fertilizers on improving of some
soil properties and productivity and quality of sugar beet
crop.

MATERIALS AND METHODS
Two field experiments were carried out during the
two successive seasons of 2009/2010 and 2010/2011 at .
Deyma village, Gharbiya governorate to study the effect of
FYM and potassium fertilizers on some soil characteristics
and its production of sugar beet crop.

Soil samples (0-30 cm depth) were taken before the
performance of the experiments. Some physical and
chemical analyses were performed according to Page
(1982) and Jackson (1973), respectively and presented in
Table (1a and 1b).
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_Tabie 1a: Some physical properties of the test soil

: Seasons :
Characters 2009/2010 | 201072011
Total CaCO; (%) 2.8 2.6
Organic matter (%) 1.03 1.49
' Coarse '
z Particle size sand 040 1.60
2 distribution .| Fine sand 17.20 15.50
@, (%) Silt 31.40 18.90
0 : Clay 51.00 64.00
= Texture class Clayey Clayey
& Bulk density (g.cm™) 1.25 1.23
2. Total porosity (%) 52.83 53.58
Field capacity (%) 28.90 30.40
Wilting point (%) 12.10 12.70
Available water (%) 16.80 17.70

Table 1b: Some chemical properties of the test soil

Seasons

Characters 2009/2010 | 200972010
pH (1:2.5) 8.6 8.4
EC.dSm™ 4.7 4.3
Ca* 81 10.3
Catio Mg:‘ 5.0 8.7
T | Soluble ions in soil ns NK%, %3}52 - 218'14
9 | paste extract o7 —— :
g (meq. L™ Ani 3 ' -
= - nion HCO4 29 2.4 .
. s cr 26.3 292
o 80" 17.6 16.9
2 N 42 49
2, P 8.3 3.1
Available nutrients K 140 179
oo Fe 5.3 5.8
Zn 2.2 2.5
Mn 3.1 3.3
Cu 0.81 0.85

The chemical properties of the used farmyard manure are
presented in Table (2). Split plot design with three
replicates was used. The plot area 21 m? (3 m x7 m), each
plot had five rows 60 cm apart and 7 m in length. The main
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‘plots were treated with farmyard manure at 0, 10 and 20
m*/fed was added before planting. Each piot was randomly
subdivided into four subplots which were treated with K-
fertilizer as potassium sulfate 48% K,O at rates of 0, 48, 72
and 96 kg. K:Offed, each rate was added in one dose
before the first irrigation. . Nitrogen and phosphorus
fertilization were added at recommended dose of 90 kg
N/fed and 15 kg P,Os /fed, respectively. Nitrogen fertilizer
was added as urea (46.5 % N) in two equal doses. The first
dose after thinning and the second one was after month
later. Phosphorus fertilizer was added as calcium super
phosphate (15.5% Pz Os) during land preparation. Other
agricultural practices were carried out in the same manner .
prevailing in the region, except for the factor under study.
The sugar beet seeds of cultivar multigerm viz Kawamira
were sowing at 7" and 10" November, in both seasons,
respectively. At harvest, samples of soil were coliected
from the surface layer of each plot (0 — 30 cm).

Table 2: Some chemical properties of the use farmyard

mantre
Properties _ : Value
pH (1:10 manure suspension) - . 7.35
EC.dSm' _ ' 1.40
Organic matter (%) ' 3541
CaCOs (%)~ : 1.3
Total C (%) 0.044
Total N (%) ' 1.05
C/N ratio _ 1:24
Taotal P (%) 0.06
Total K (%) : 0.55
Fe 38.5
. . . Zn 22.3
Available micronutrient (mg/kg) Mn 88.7
Cu 9.1

They were air dried, crushed, sieved through a 2 mm sieve
and then analyzed for EC, pH, organic matter, soluble
cations and anions according to Jackson (1973). Bulk
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density, total porosﬁy %, were determined according to
Klute (1986) field capacity % and wilting point % were
determined according to method described by Black
(1965). and available water % was caiculated according to
the following equation '
AW=FC-WP

Where:-
A.W = available water % F.C= Field capacity (%)
W.P = Wilting point (%)

At harvest, a random sample of ten plants was taken
from the central ridges of each plot to determine the
following characters: - _

1- Root and top yields of the two central ridges of each plot

were estimated in kilograms and converted to (ton/ fed)

2- Root length and root diameter in Cm.

3-Sucrose percentage was determined according to .

Carruthers and Oldfield (1260).

4-Potassium and sodium contents were determined using

flame photometer, and o-amino-N was determined

according to Carruthers et al. (1962).

5- Purity Percentage was calculated accordmg to the

following formula:

Purity % = [(99.36) — 14.27 (V, + Vo + V3) / V] (Devillers, 1988),
Where:
V; = Sodium as meq /L, V. = Potassium as meq /L,

V3 = a-amino-N as meq /L = and V4= Sucrose %

6- Theoretical sugar yield tonffed was calculated by
multiplying root yield tonffed by sugar %

7- White sugar yield (sugar exiractable) tonffed was
determined according to the equation which described

by Reinfeld et al., (1974).

Sugar extractable = V, - [(V,+V2) 0.343 + V; x 0.094 + 0.29].
8- NPK uptake in root and top were determined by

methods described by Chapman and Pratt (1961).

The statistically analysis of variance was carried
out according to Gomez and Gomez (1984). Treatment
means were compared using Duncan’'s Muitiple Range
Test (Duncan, 1955). All statistical analyses were
performed using MSTAT computer software package
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RESULTS AND DISCUSSION

The target of this work aimed fo increase sugar beet yield
through improving the soil physical, chemical properties by
the application of farmyard manure. So, the obtained
results included the impact of different rates of farmyard
manure on some soil properties as well as sugar beet
yield, yield components and NPK uptake in top and root of
sugar beet.

- Effect of FYM and K fertilization on soil properties:-

Physical properties:

Data in table (3) show that application of different rates of
FYM improved soil bulk density at harvesting stage during
the two seasons. Since, it decreases at any rate of
addition. The relatively high value obtained of bulk density
was attained for the untreated soil. Applying different rates .
of FYM caused gradually decreases for the values of bulk
density.

‘The best improved effect was subjected with the high rate
of application. The beneficial effect of FYM in improving the
bulk density is due to the increase of organic matter
content which consequently encourages soil aggregate.
These resuits are in harmony with those obtained by
Nassar ef al (2004) and EL-Shouny et a/ (2008).
Concerning total porosity%, field capacity %, wilting point
%, available water % and organic matter% as affected by
different rates of FYM during the two growing seasons,
obtained results clear that all mentioned characters were
mcreased with raising the applied rates of FYM up to 20
m®fed over the control. The same results were obtained by
Salem (2003) and EL-Shouny et al (2008). The increase of
water retention and available water upon using the FYM -
may be attributed to the beneficial effect of FYM on soil
aggregation. In addition, the humus produced from
microbial decomposition of FYM can absorb water more
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‘than six times of its own weight, thereby the soil moisture
retention capacity increase. (Tester, 1990). -

Table (3): Effect of FYM treatments on some physical
properties of the tested soil at harvesting stage.

Rate of Bulk Total Field Wiltin Awvailabl | Organic
FYM densi porosity capacity . o? e water | matter
(mrted) | (@em® | (%) @) | PO | Ty | )
' . .. 200972010 \
0 1.25 52.83 28.90 12.10 16.80 0.98
10 1.23 53.58 29.70 12.60 17.10 1.11
20 1.19 55.09 31.80 13.50 18.30 1.17
Mean 1.223 53.83 30.13 12.73 17.40 1.09
201072011
0 1.23 53.58 30.40 12.70 17.70 1.43
10 1.17 55.85 31.60 13.40 18.20 1.49
20 1.14 56.98 . 33.80 14.50 19.30 1.51
Mean 1.18 55.47. 31.93 13.53 18.40 1.48

Chemical properties:

Date in table (4) revealed that the pH values were reduced
with the application of FYM to the soil study as compared
to control. The high rate of FYM (20 m® fed) was the -
superior treatment. These finding are agreement with those
obtained by EL-Shouny et al (2008). The decrease in the
soil pH due to the formation of organic and inorganic acids
as a result of organic matter decomposition and more CO;
was formed with increasing the metabolic activity of the
root system. The latter plays an important role as H*
pumping which alsc contributes to the soil pH decrement
(Reda et al 2006 and EL-Shouny et al 2008). Also, data in
table (4) revealed that the initial EC values of the soil at the
two seasons dropped at the end of the experiments as a
result of FYM addition. In this respect FYM application at
20 m’/fed was most effective in decreasing EC. This may
be due to positive effect of active organic acids that are
released from applied organic manure on soil aggregation
as wall as creating conductive pores that encouraged the
leaching of the excess soluble salts (Reda et al 2006).
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"Also, data in table (4) showed that application of FYM led
to increase soluble ions of Ca*?, Mg*2, K' and SO,?
However, decrease the soluble ions of Na*, HCOs and CF
in the soil paste extract. The same trend was recorded by
Nassar ef al (2004) and EL-Shouny ef a/ (2008). On the
other hand, it's cleared that, the application of potassium
fertilizers by these amounts had no effect on the soil -
properties. :

Table (4): Effect of FYM treatments on some chemical
properties of the tested soil at harvesting stage.

Soluble ions in the soil paste extract (meq. L )

EC.

Rate 3t>f FYM pH dsm Cations “Anions

(mi/fed) (28 | " TG Mg | na | ?‘9 gg: or | SO
3009/2010

30. - 25. ] 13,

0 85 | 46| &1 |64 | ) |06 29 [ 2| %

- 23 ) 22. | 15,

10 84 | 41 |82 |69 % {07 27 | 551

20 82 | a7 |87 |73| 3 Jos| ~ |25 | W

' , 183 (681 24 | 07 22. | 15,

Mean 8.36 413 3 6 53 3 2.7 5 26
201072011

. | 28. 78 | 12

0 84 | 43 | 7Aoo - fas | 0| S

110 22, 25. | 14,

10 82 |39 | o |85| G5 ia| - |23 |

' 70. T8 |, . 23 | 17,

20 80 |33 | tee| g5 - J20 Y

0. | 82 | 23 25. | 14.

Mean 82 |38 | {5 |13 226 | & | o

Effect of FYM and K fertilization on conlponehts of sugar beet:-
Root and top vields (ton/fed):--

Data presented in table (5) showed that significant effects were
found on root and top yields during the two growing seasons
resulted from using FYM and K - fertilization levels The highest
average values of root yields (37.50 and 37.20 ton/ fed) and
toE yields (8.30 and 8.35 ton/fed) were obtained under used 20
m“/fed of FYM in the first and second seasons, respectively.
The positive effect of FYM on root and top of sugar beet due to
improving the soil physical and chemical properties, preparing
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" the suitabie bed for development of piant growth that reflect on
resultant yield. Moreover, FYM is considered as an important
source of humus, macro and micro elements carrier and at the
same time, increase the activity of the useful microorganisms.
These results were in general agreement with those of EL-
Kammah and Ali (1996), Gazia (2001), EL-Shouny et a/ (2008)
and EL-Agrodi et al (2011). Potassium fertilization had a highly
significant effect on both root and top yields during the growing
seasons. The average values of root yield (35.10 and 35.50
ton/fed.) and the average values of top yield (8.12 and 8.18
ton/fed.) were obtained with addition of 96 Kg K;O/fed in the
first and second seasons, respectively. The beneficial effects of
potassium may be atiribufed to the effect on some
physiological and biochemical functions. EL-Sawy ef al (2000)
found that the K application on potato plant caused a significant
increase in stem length, number of main stems and number of
leaves per plant. Similar results were gained also by Khalifa ef
al (1995); and lbrahim et af (2002}. The interaction between
FYM and K fertilization on root and top yields were highly
significant during the .two seasons. These increases were
obtained with application of 20 tonffed of FYM with 96 Kg K;0
ffed during the two growing seasons. The same finding was
found by Khalifa ef a/ (1995).

Root length and root diameter:-

Data in table (6) showed that increasing the FYM resulted in
significantly increase in root length and decrease root diameter
in the two seasons. The same finding was found by EL-Sawy et
al (2000) and EL-Shikha et al (2005). Potassium fertilization
had a highly significant effect on root length of sugar beet
during the two growing seasons. Application of 96 Kg K30 /fed
resulted the highest averages (34.87 and 34.97 cm) of root
length in the two seasons respectively.
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Table (5) Effect of FYM and K fertilization levels on root

\an_d top vields of sugar beet

Potassium treatments (Kg K;O / fed)

First season {2009/2010) Second seasen (2010/2011)
P 0 48 72 g | F'M 0 48 72 96 |.F™M
mean " mean
Root yield (ton / fed)
i 2460 | 28.40 | 2920 | 31.20 | 28.35 | 225 | 2856 | 295 | 317 | 2808
10 3750 | 7060 | 31.60 | 3660 { 3135 | 777 | 2074 | 3165 | 376 | 3167
20 28.00 | 30.50 | 30.80 | 37.50 | 31.92 | 2.1 306 | 32.50 | 372 | 323
K mean 27.03_ | 2950 | 30.53 | 3510 2643 | 9083 | 30:57 | 355
—[_FM 2.65 355
o[ K 1.50 2.20
=7 [Fmx
R I 4.60 5.60
Top yield {ton / fed) .
0 572 | 760 | 775 | 796 [ 728 [ 520 | 775 | 782 | 805 | 7.20
10 6.28 | 790 | 782 | 810 | 752 | 630 | 802 | 805 | 815 | 7.63
20 670 | 820 | 825 | 830 | 7.86 | 675 | 8140 | 830 | B35 | 7.8
K mean 6.23 7.90 7.94 8.12 6.08 7.96 8.06 8.18
— |_FM 210 1.85
ag [ K 1.35 1.26
T FY&Ax 3.25 3.40
Table (6) Effect of FYM and K fertilization levels on root
length and root diameter of sugar beet
Potassium treatments (Kg Kz0 / fed)
EYM First season {2009/2010} Second season (2010/2011)
FYM FYM
0 48 72 96 mean D 48 72 96 mean
Rootlength (cm)
0 29.50 | 3060 | 3120 | 3210 | 30.856 | 2860 | 31.70 | 31.85 | 3220 | 31.08
10 33,60 | 3475 | 3495 | 3520 | 8463 | 3285 | 34.80 | 3505 | 3535 | 3451
20 3450 | 36.60 | 37.20 | 37.30 | 36.38 | 34.70 | 36.20 | 37.30 | 37.36 | 36.38
K mean 3253 | 33.95 | 34.45 | 3487 32.06 | 34.23 | 3473 | 34.97
_[_FYM 2.15 ' 215
a@ [ X 1.38 118
T | FYMX 375 380
Root diameter {cm)
i 1140 ] 1165 | 11.40 | 41.30_| 11.36 | 11.25 [ #1.35 | 1160 | 1.90 | 1152
10 1165 | 1180 | 1178 | 1108 | 11.65 | 1180 | 4196 | 11.35 | 11.36 | 11.62
20 A1.10_| 1140 | 1160 | 11.25 | 11.34 { 1112 | 11.20 | 11.48 | 11.00 | 11.20
K mean 11.25 | 1162 | 1159 [ 11.21 ‘ 11.39 ] 11.50 | 1148 | 1142
— | _FYM 0.66 0.46
a® K 0.05 0.35
Ta FYQA X 0.86 1.05

Data in téblé (6) also, showed that the interaction between

FYM and Potassium fertilization had a highly significant on -

root length. The longest root of sugar beet was obtained
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'(37.30 and 37.36 cm) with 96 Kg/fed of K-fertilizers and 20

m*fed of FYM. The obtained resuits were in close
agreement with those of Gazia (2001) and EL-Agrodi et af
(2011). With respect to root diameter in table (6) also
showed that the highest average values of root diameter
(11.55 and 11.62 cm) were obtained by 10 m® of FYM in
the two growing seasons respectively. Increase the rate of .
potassium fertilization resuited significant increase in root
diameter. The highest average values of root diameter
resulted from addition of 48 Kg K>O/fed (11.62 and 11.50
cm) in the first and second seasons, respectively. Data
also showed that the effect of interaction between FYM
and Potassium fertilization on root diameter was highly
significant. The biggest root diameter of sugar beet {11.80
and 11.96 cm) was obtained with application of 10m* FYM
with 48 Kg K;Offed. The obtained results were in harmony
with tbrahim et al (2002).

Sucrose and Juice Purity Percentages:-

Values of sucrose and juice purity percentages as affected
by FYM and Potassium fertilization were illustrated in table
(7). The data showed that sucrose and juice purity
percentages were significantly increased with increasing
the FYM and Potassium addition. The highest average of
sucrose percentage (19.44 and 19.51 %) were obtained
under the 20 m” FYM treatment in the two growing
. seasons, respectively. Where, juice purity percentages
(81.07 and 80.29 %) were obtained under the 10 m* FYM
treatment in the two growing seasons, respectively. These
obtained results were in good agreement with those of
Mahmoud, Awatef ef af (2004), Negm ef al/ (2005) and
EL-Agrodi ef al (2011).

_Increasing the rates of potassium fertilization up to 96
KgK:Offea significantly increased the sucrose percentages
during the two growing seasons. The highest average
values“due to potassium fertilization were found to be
(19.40 and 19.52%) for sucrose percentage. while, using
48 Kg K,Offed increased juice purity percentages during .
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‘the two seasons. The hlghest values of juice purity
percentages were (82.17 and 82.16 %) in the first and
second seasons, respectlvely (table 7). The interaction
between the 20 m® FYM and 96 Kg K,Offed resulted the
highest vaiues of sucrose percentage (19.70 and 19.76 %)
while j jwce punty percentage (82.60 and 82.72%) obtained
by using 20 m® FYM and 48 Kg K,Offed in the two growing
seasons, respectively. The obtained results were in close
agreement with those of EL-Kammah and Ali (1996) and -
EL-Shouny et al (2008).

Table (7) Effect of FYM aﬁd K fertilization levels on
sucrose % and juice purity % of sugar beet

Polassium treatmenis (Kg K0/ fed)
EYM First season {2009/2010) Secand seasoruzowizm 1
o |4 [ 72 [ e [P o | s | 7 r%lmean
Sucrose %
0 18.50 | 1B.72 18.90 ' 19.05 | 1879 [ 1830 | 1882 | 1885 | 19.20 | 18.82
10 18.90 | 19.18 1935 ) 1945 [ 1522 | 1892 | 1920 | 1940 | 19.60 19.28
20 1915 | 1935 | 1955 | 1970 | 1944 | 19.20 | 1948 | 1960 | 1976 | 19.51
Kmean _ 1885 | 10.08 | 19827 | 19.40 18.81 1917 | 1932 | 19.52
FYM 0.25 0.40
d K 0.22 ] 0.22
&i FY}‘:"" 0.48 ‘ o - 072
Juice purity %
0 | 8050 [ 84172 | 7950 | 79.36 | 80.27 | 8140 | 8150 | 7915 [ 73.70 [ 80.18
10 |'8160 ) 8215 | 7972 | 8082 | 81.07 | 8020 | 8225 | 79.80 | 78.82 | BO.29
20 - 81,15 | 82.60 ) 80.00 | 80.20 | 8098 | 8030 | 8272 | 7910 | 78.30 | 8011
K mean 81.05 | 8217 | 79.74 | 80.13 80.63 | 8216 | 7935 | 78.64
FYM 032 - . 0.30
K 0.42 . 0.45
FYM X 078 | 0.7
K : N

Theoretical sugar vielg and White sugar vield (sugar
extractable):-

As shown in table (8) FYM and K-fertilization had highly
significant effect on theoretical sugar yield and white ‘sugar
yield (sugar extractable) during the two growing seasons.
The highest values of theoretical sugar yield (6.66 and 6.81
ton/fed) and white sugar yield (5.84 and 5.82 ton/fed) were
obtained under 20 m” FYM application during the first and
second seasons, respectively. Increasing the rate of
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' potassium appiication resuited significant increase in

theoretical sugar yield and white sugar vield. The highest
values of theoretical sugar yield (7.16 and 7.28 tonffed)

and white sugar yield (6.05 and 6.23 ton/fed) were

obtained by using 96 Kg K;Offed in the two seasons,

respectively. The effect of interaction between FYM and K-

fertilization on theoretical sugar yield and white sugar yield
(sugar extractable) were highly significant increase during
the two growmg seasons The highest values were
obtained from using 20 m® FYM and 96 Kg K.Offed (7.40
and 7.55 tonffed) for theoretical sugar yield and (6.39 and
6.42 ton/fed) for white sugar vield (sugar extractable) in the
two seasons, respectively. The illustrate results were in
general agreement with those of Negm et al (2005),
EL-Shouny ef al (2008) and EL-Agrodi et al (2011).
Table (8) Effect of FYM and K fertilization ievels on
Theoretical sugar yield ton/fed and Sugar extractable

_of sugar beet
_ Potassium treatments (Kg K20 / fed)
. “First season (200972010} Second season (2010/2011)
FYM _ FYM FYM
0 48 72 | 96 mea ¢ 48 72 96 | ‘mea
& n n.
‘ Theoretical sugar yield (ton/fed)
530 | 620 [ 632 | 690| 618 | 535 | 6.15 | 6.35 | 7.10 | 6.24
10 590 | 635 | 648 | 718 | 648 | 592 ) 640 | 652 | 720 | 6.51.
20 615 | 640 | 670 | 740 | 666 { 620 | 685 | 6.82 | 7.55 | 6.81
K mean 578 | 632 | 650 | 7.16 582 | 640 | 6.56 | 7.28
1 FYM 0.52 0.55 o
9K T 0.32 0.35
g FXYQA 1.05 B , 0.92
White sugar yield (sugar extractable) (ton/fed)
430 | 496 | 516 | 562 { 501 | 415 | 48 | 52 | 6.02 | 5.04
10 492 { 51 | 57 | 615547 | 49 | 526 | 58 | 6.25 | 555
20 52 | 524594 |639) 584 ] 54 | 538 (610} 642 | 582
K mean 481 | 503 | 560 | 6.05 482 | 515 | 570 | 6.23
& | Frm 044 o 0.42
2 [k ) 025 0.32
Eﬂ\; Frd 0.72 0.78
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N, P and K uptake by Tg_p_qnd Root -

llustrated date in tables (9 and 10) showed that FYM had
significant effect on N, P and K up take by top and root of
sugar beet during the two growing seasons. It was obvious
from the obtained data that the FYM caused increasing in
uptake of N, P and K by top and root of sugar beet. The
highest mean vaiues of N, P and K in top as found in table
(9) were (33.27 and 34.40 Kg/fed), (2.65 and 2,72 -Kg/fed)
and (69.98 and 71.30 Kgffed) at harvest during first and

second seasons, respectively. This emphasizes the role of .

FYM in terms of increasing the N, P and K uptake in top of
sugar beet via enhancing the availability of plant nutrients,
which is rendered to its role in improving some physical,
microbiological and chemical properties of soil. Such
results came along with those reported by Ahmed et a/
(2004), EL-Shikha ef al (2005) and EL-Agrodi et al (2011).

Table (9) Effect of FYM and K fertilization levels on

NPK uptake in top of sugar beet

Polassium treatments (Kg K0 / fad)
First season (2009/2010) Second season (2010/2011)
FYM 0 l 4 W 72 J 96 | FM J 48 ] 72 J 96 ] FYM
8 . mean 0 i} mean
_ N-uptake (Kg/fed) :
*] 25.5 28.60. | 30.60 40.40 31.27 232 .5 321 42.15 32.24
~ 10 26.8 31.6 34.4 42,4 33.80 268.9 32.25 34.9 44.2 34.56
20 26.9 23.4 34,65 43.15 33.27 282 30.8 346 | 439 34.40
Kmean 26.40 29.53 33.22 ] 41.98 26.10 31.55 33.87 43.42
~L__FYM 385 3.92
K 268 ] ' 2.46
P 560 7.25
. . P-uptake (Kgifed)
0 1,5 - 2.05 2.5 3.15 2,30 1.42 - 2.1 2.55 2.95 2.25
10 1.48 2.15 262 | 3726 2,38 .1.65 2.26 275 3.15 2.42
20 215 2.35 2,68 3.42 2,65 1.96 2.4 2.96 3.56 2,72
K mean 1,71 2.18 2,60 3.28 1.64 2.25 2.75 3.22
T FYM 0.56 0.35
E K 0.42 0.32
- FYM x.
2 b 1.26 0.75
- K-uptake {Kgifed) :
0 482 | 582 | 6212 | 779 | 6160 | 513 | 61.2 | 68.22 | 802 | 6523
10 55.6 81.6 68.4 81.5 68.77 58.4 82.3 67.3 £2.35 | 67.58
20 58.4 65.7 71.2 83.6 69.72 61.2 66.7 73.42 83.6 71.23
K mean 5407 | 61.83 | 67.24 | 81.00 5697 | 63.40 | 6965 | 8205 [
FYM - 522 6.32 ]
K 3.18 3.42
P 9.15 10.26
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Table (10) Effect of FYM and K fertilization levels on
NPK uptake in root of sugar beet

Potassium treatments (Kg K20 / fed)
__First season (2008/2010) Second season (2010/2011
i 0 a8 | 72 | e | FM I o 48 | 72 | 98 | FM
R .fnean mean
] ] N-uptake {Kg/fed)
0. 33.00 |.34.79 { 3490 ) 3650 { 3502 | 34.20 | 36.12 | 38.20 | 40.60 | 37.28
10 48.50 | 44.80 | 4880 | 50.20 | 48.02 | 49.60 | 4640 | 48,90 | 46.2Q | 47.77
20 5460 | 56.20 | 5860 ; 55.70 | 55.52 | 55.50 | 55.90 | 67.20 | 58.20 | 57.10
K mean 4567 | 46.26 | 48.37 | 47.47 46,43 | 46.14 | 48.10 | 48.33 .
- FYM . 1.75 1.48
& K. 3.18 4.05
R 9 Fym
L B . . 6.35 . - 6.42
. P-uptake (Kgffed)
g 5.20 7.55 8.12 8.85 7.68 7.15 7.92 8.5 9.12 8.17
10 8.60 8.82 8.84 9.38 B.75 8.45 8,96 9.15 10.4 9.24
20 972 1 1040 | 1060 | 10.85 | 10.38 | 9.83 10.65 | 10.85 | 11.2 10.63
K mean 8,17 8.92 | 9.19 9,85 8.48 918 9.50 10,24 )
FYM . 1.25 D75
2 b w T 3. 0.66
2 [TFYm _
a % K . _3.20 . 1.82 _
] K-uptake (Kg/fed)
28.30 | 3620 ) 55.680.| 66.20 | 46.57 | 3562 | 4520 | 6060 { 68.42 | 5246
10 32.81 | 40.22 | 62.70 | 7246 | 52.05 | 4560 | 48.60 | 63.72 | 75.60 | 58.38
20 4260 | 4860 | 68.26 | 75.38 | 58.71 | 48.20 | 55.60 | 68.20 | 76.40 | 62.10
K mean 34.57 | 4167 | 6218 | 71.34 | 43.14 | 49.80 | 64.17 | 7347
|FYM 360 4.60
[T K 3.18 3.42
Fp [FVM 7.25 ' 8.62
21K ) B 62

Data in table (10) showed also that the highest mean
values of N, P and K in root as affected by FYM addition -
were (55.52 and 57.10 Kglfed) (10.39 and 10.63Kg/fed)
and (58.71 and 62.10 Kgffed) in the two growmg seasons,
respectively.

The obtained results in tables (9 and 10) showed that
potassium fertilization significantly affect the uptake of N, P
and K by top and root of sugar beet. Increasing the rate of
K-fertilization increased the uptake of N, P and K. by top
and root. The highest mean values of N, P and K in top
were in table (9) (41.98 and 43.42 Kg/fed), (3.28 and 3.22
Kg/fed) and (81.00 and 82.05 Kg/fed) as affected by the K-
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fertilization at harvest durirfd first and second seasons, '
respectively. While the highest mean values of N, P and K

in root as found in table (10) were (47.47 and 48.33

Kgffed), (9.85 and 10.24 Kgffed) and (71.34 and 73.47
Kg/fed) at harvest during first and second seasons,

respectively. These results were harmony with those

reported by Ahmed et al {(2004), EL-Shikha et al (2005)

and EL-Agrodi et af (2011). :

The interaction between 20 m® FYM and' 96 Kgffed K-

fertilizer resulted in highest values of N,P and K uptake by

top and root of sugar beet in the two seasons. These

obtained results were in close with the results reported by

Manni et al (1996), Ibrahim et al (2000) and Ahmed et a/

(2004).

From the previous results, it could be recommended to use

the application of 20 m*® FYMffed + 96 Kg K,Offed to .
improving some soil properties and its production of sugar
beet crop and its chemical composition under the condition
of the current study.
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