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ABSTRACT

The importance of the sugar beet crop to agriculture is not confined
only to sugar production, but also it is adapted to saline, sodic and calcareous
soils, therefore it can be planted in new reclaiming lands in Egypt, in this
respect two field experiments were conducted at Nubaria Region, to study the
effect of three sowing methods and planting density on yield and quality of
sugar beet (Beta vulgaris L.) cultivar monogerm (cv. Salama) during
2020/2021 and 2021/2022 seasons. Treatments were organized in a split-plot
design in three replicates. The three methods of sowing i.e., mechanical
planting by a planter in rows (M1), hand sowing on ridges at the two sides of
the ridge (M2) and hand sowing on ridges at one side of the ridge(M3)
randomly allocated to the main plots, while, the three-planting density (60000,
64000, and 68000 plant/fed) were assigned randomly within the subplots.

Generally, the results showed that planting methods such as the mechanical
method in rows (flat) (M1) or on the two sides of ridges(M2) in addition to the
plant density (60000 or 64000 plants/fed) and their interaction increased
productivity parameters of sugar beet as well as increased root and sugar yield
and sugar quality under the conditions of Nubaria Region.

INTRODUCTION

After sugarcane, sugar beet (Beta vulgaris L.) is regarded as the second most
significant sugar crop. It is an edible plant of the Amaranthaceae family. It is an essential
crop for humans as a source of high energy and as a source of feed for livestock. The
significance of this crop stems from its ability to grow on the recently reclaimed ground and
provide a high sugar recovery rate, as well as its lower water need when compared to
sugarcane.

Furthermore, sugar beet is specialized as a short-duration crop, with a growth time
around half that of sugarcane. Furthermore, being the most significant cash crop in the cycle,
sugar beet leaves the land in good condition for the next summer grain harvest. As a result,
it became the first source of sugar production in Egypt. (Amr and Ghaffar, 2010).

Sugar beet production accounted for 67.7 % (1.8 million tons) of total sugar
production in Egypt. The total sugar beet cultivated area in Egypt reached 617000 feddans.
However, the total sugar beet cultivated area in the world is estimated to be 12.5 million
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feddans (FAOStat, 2020). The quantity and productivity of sugar beet are highly dependent
on the effectiveness of the environmental and agronomic factors, from these factors; sowing
methods and planting spacing (plant density). In this regard, many studies, such as (Zahoor
et al., 2007), revealed that ridge sowing yielded the highest leaf weight and the number of
beets, followed by bed sowing. (El-Sarag, 2009) exposed that ridge sown sugar beet had
increased root production and sugar content. on the other hand, the sowing technique in sugar
beet impacted the root diameter, root weight, leaf area, brix (TSS %), sugar %, sugar yield,
and purity % (Ahmad et al., 2010). Bed-planted sugar beets had the greatest mean root
diameter, sugar content, and purity %. Sugar output was comparable for sugar beets
cultivated on beds or ridges. Also, (Topak et al., 2014) observed that 50 cm apart ridges
increased root production and sugar content by 1% and 4%, respectively, compared to 60
cm apart ridges. Other research has found that ridge and bed seeding produce greater growth,
root, and sugar yields in sugar beet. On the other hand, (Saini and Brar, 2018) observed that
sowing sugar beet in two rows on beds or two rows on both sides of a ridge on sandy loamy
soil under subtropical circumstances was a viable choice for increasing beet production.
Different planting methods have a significant impact on sugar beet growth, yield, and quality
metrics. Ridge planting produced the largest number of leaves per plant, chlorophyll content
index, root length, root diameter, root yield, and sugar yield. Ridge seeding also resulted in
the best sugar recovery, purity percentage, pol, and brix percentages. Ridge sowing of sugar
beets outperforms other methods in terms of sugar beet output and quality (Sher et al., 2019).

Plant density is one of the major factors, determining the total yield of roots in terms
of quality and quantity per unit area. Crop sown at optimum plant density can utilize a
sufficient quantity of water and light, which results in an increase in efficiency of
photosynthesis, an increase in dry matter accumulation in the roots and higher productivity
(Freckleton et al., 1999). The highest root and sugar yield at Plant density was 56000 plants
fed-1 as compared to 33600 plants/fed (Abd El-Kader, 2005). Plant densities were raised
from 28000 to 42000, which resulted in higher root length, diameter, fresh weight/plants,
sucrose percent, total soluble solids (TSS %), phosphorus percent, and top, root, and sugar
yields. Plant density of 42000 plants/fed was the best treatment, yielding the highest values
on the majority of the attributes studied (Nafei and Osman, 2010). The highest plant density
of 56000 plant/fed gave the highest values of sucrose %, purity %, top yield /fed, root yield
/fed and sugar yield/fed, but it gave the lowest root fresh weight (El-Ghareib et al., 2012).
The interaction (sowing date x plant density x varieties) had a highly significant influence
on yield, yield components, and quality (Refay, 2010). The plant densities of 48000, 46666,
42000, 56000 and 62000 plants/fed., respectively gave the highest root, top and sugar
yields/fed., root length and diameter, fresh weight/plant, sucrose (%) and purity (%) (El-Hity
et al., 2014). The technique of sowing, plant density, and depth of sowing are all likely to
have a significant impact on crop performance. Better growth and yields can be obtained by
using a two-row-bed planting strategy, a plant density of 12 plants/m?, and planting depths
of 1.25 and 2.5 cm (Brar et al., 2015).

Sowing sugar beet mechanically attained an additional increment in root yield over
those under the traditional method (sowing manually). There are general tendencies toward
increasing the sugar yield/fed by using the planter technique for sowing sugar beet seeds
(El-Geddawy et al., 2008). The mechanical sowing method of sugar beet significantly
surpassed the traditional sowing method (manual) in root and foliage fresh weights/plant,
root length and diameter, root, top and sugar yields/fed (Seadh et al., 2013). Plants sown at
wider intra—row spacings (17 and 19 cm) had on average higher root weight compared to
average root weight in narrower intra—row spacings (13 and 15 cm) (Varga et al., 2015). In
10 plants/m?, the maximum sugar content and acceptable root production were obtained.

Although 12 plants/m? generated the greatest maximum solar radiation absorption at
the time of maximum light interception and the highest solar radiation absorption at the time
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of final harvesting, the differences were not significant when compared to 10 plants/m?. With
10 plants/m?, enough LAI and total dry matter were also attained. Planting at 50 cm between
rows and 10 plants/m? resulted in the highest yield and yield components. Planting sugar
beet plants at the highest plant density of 56000 plants/fed (15 cm between hills) yielded the
highest values of sucrose percent, to yield /fed, root yield /feddan, and sugar yield/fed, while
the lowest plant density 33600 plants/fed yielded the longest root, widest root, and heaviest
root when compared to other plant densities (EI-Hawary et al., 2019). The highest plant
density (46666 plants/fed) produced higher sucrose, extractable sugar percentages, sugar and
recoverable sugar yields/fed., than at low or medium densities (Hanafy et al., 2019).In the
other study, planting two rows on the bed with a Plant density of 123000 plants/ha recorded
maximum production efficiency, monetary efficiency and sugar productivity (9.65 and 8.62
t/ha), which was on par with planting two rows on both sides of the ridge with a plant density
of 123000 plants/ha and significantly higher than rest of the treatment (Saini et al., 2020). In
relation to plant density, higher plant densities had on average the highest root yield, sucrose
content, and white sugar yield (Varga et al., 2021).

The aim of this investigation is to study the effect of sowing methods and plant
density (plant spacing) and their interaction on sugar beet production as grown under a center
pivot irrigation system in Nubaria conditions.

MATERIALS AND METHODS

Two field experiments were carried out at Nubaria, Egypt during 2020/2021 and
2021/2022 seasons, to study the effect of sowing methods and plant density on sugar beet
(Beta vulgaris L. var Salama) under Nubaria region. Each experiment had 27 units total,
made up of three planting methods, three plant densities, and their combinations spread
among three replications.

The preceding summer crop was maize (Zea mays L.) in both seasons. Before
planting, soil samples were randomly taken from the experimental site at a depth of 0 to 60
cm below the soil surface and prepared for chemical analysis according to the method
described by (Chapman and Pratt, 1978). Which is presented in (Table 1).

The experimental design was a split-plot design in three replications, the sub-plot
area was 10.8m2, including 6ridges of 4m in length and 2.7m in width. The main plots were
occupied by planting methods (mechanical planting by a planter in rows(M1), hand sowing
on ridges on two sides of the ridge (M2), and hand sowing on ridges on one side of the ridge
(M3), while the sub-plots were occupied randomly by plant densities (68.000, 64.000, and
60.000 plants/fed), referred to as space between hills (13.5, 14.5, and 15.5 cm), respectively,
and 45 cm between rows)), in both seasons.

The soil of field experiments was prepared through two ploughings and leveling.
Plants were kept free from weeds, by spraying pre-emergency herbicide and one time
manually controlled by hand hoeing.

Sugar beet variety Salama (mono germ variety) was recorded from Alexandria Sugar
Company. Seeds were sown on the 4th and 1st of December, respectively and harvested after
200 days during the two seasons.
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Table 1. Some physical and chemical properties of the experimental soil sites in both

seasons.
. . Season
Soil properties 2020/2021 | 2021/2022
A- Mechanical analysis (%)
Sand 87.00 88.23
Clay 4.10 4.80
Silt 8.90 6.97
Texture soil Sandy
B- Chemical analysis
PH 7.92 8.0
Ec (ds/m) 4.80 4.80
Anions (meq/1)
HCos 3.00 2.93
Cl- 12.01 12.60
So4~ 32.00 32.90
Cations (meq/1)
Cu ** 3.00 5.4
Mg 6.20 6.5
Na™ 35.40 35.20
K~ 0.71 0.90
Available nitrogen (meg/l) 33.00 28.5
Organic matter (%) 0.15 0.10

All required nutrients (macronutrients and micronutrients) were applied by the
Center Pivot application, which is shown in Table (2).

The sugar beet Salama variety was planted under irrigation by a pivot that had a Pump
flow (220 m®/h). Common agricultural practices for growing sugar beet plants according to
the recommendations of the Ministry of Agriculture and land Reclamation were followed,
except for the factors under study.

Studied Characteristics:

At the maturity stage, (200 days from sowing) plants were harvested from the four
middle ridges of each sub-plot, and the following parameters were estimated:

1. Root length and root diameter (cm) were calculated on roots from 20 plants collected

from inside ridges to avoid the border ridges.

Top yield (t/ha).

Root yield (t/ha).

Biological yield (t/ha).

Extracted sugar yield (S.Y)/feddan was calculated according to the following equation.

S Y =root yield (t/fed) x extractable white sugar (%) /100.

6. Sucrose percentage (%): Sucrose content in the juice of beet was determined in sugar
Alexandria Company by mean of automatic sugar Polarimetric according (McGinnis,
1971).

7. Recoverable sugar percentage (RS %) sometimes referred to as (Corrected sugar %) or
white extractable sugar %) was determined by using the following equation:

R.S.% = Sucrose % - SLM (D%) according to the method described by (Akyar et al.,
2013; Hoffmann, 2010).

8. Total soluble solids (TSS %): were recorded in the juice of fresh roots using a hand
refractometer, and sucrose% was measured polarimetrically on a lead acetate extract of
fresh macerated root (Carruthers and Oldfield, 1961).

SRR
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9. Purity percentage (QZ), sometimes referred to as Quality index (QI%) was calculated
using the equation as follows:

Purity % = Sucrose % / TSS % x 100.

10. Impurity (%) = K + Na + a-amino N

11. Sugars lost to molasses percentage (SLM%) was calculated according to the following
equation as demonstrated by (Devillers, 1988; Hoffmann, 2010):

SLM % (D %) = [(K" + Na* * 0.343 + (oo — amino N x 0.094)] x 0.29.

12. Potassium (K*), sodium (Na"), and a-amino N in roots were estimated as meg/100 g
sugar beet root, were determined in Alexandria Sugar Company Laboratories, EI-Behira
Governorate, by an Automated Analyzer as described by (Carruthers and Oldfield,
1961; Hoffmann, 2010).

Statistical Analysis:

All recorded data were statistically analyzed according to the technique of analysis

of variance (ANOVA) for the split-plot design as published by (Gomez and Gomez, 1984).

The Least Significant Difference (LSD) method was used to test the differences between

treatment means at a 5% level of probability. All the statistical analyses were performed

application of (CoStat, 2005) for Windows.

Table 2. Requirements of sugar beet from all the macros and micronutrients during both

Super MAP
: Ammoniu (Mono . . .
Application pchatjsc;gxante Séﬁ:?&“?% m Nitrate | Urea (46.5 ammonium Magnesium Phosphoric Pﬁi?;;;i:l \;ﬂc z‘g}%cs
z 2059 150 a o 80 o £
Crop Age method (granules) (15 N (335% o N) p?\‘])_s]gggse sulphate (16 %%) acid (80 %) (50 %K:0) | (52%) %)
2 PO b o )
% P03 (12-61-0)
kg kg kg kg kg kg kg kg Litter Litter
0 (with Broad casting (soil 100
preparation) application)
10 fertigation - 10
15 fertigation - 15
20 fertigation - - 15
27 fertigation - - 15 - - - 5 2
34 fertigation - - 20 - - - - 3
M Broad casting (soil 5 _ 5 3
application)
48 Broad casting (soil . 5 5 3
application)
55 fertigation 20 5 3
62 fertigation 20 3 3
a9 fertigation 20 5 3
76 fertigation 20 5 -
83 fertigation 20 -
90 fertigation 20
a7 fertigation 25
104 fertigation - - 2
110 fertigation - - 15
120 fertigation - - 15
Total rate (kg/fed) 100 - 250 50 10 30 15 35 13 15
Total Units N=115kg P205=30kg K=18 Ca=13 Mg=5kg §=20kg
5 . Br Compound (14 %) at the three times 70-, 90- and 130-days after sowing at the rate of 250,250,350 em3
Foliar application . o
respectively
Foliar application Micronutrients at the two times 25 and 130 days after sowing at the rate of 350,400 gm respectively

RESULTS AND DISCUSSION

The obtained results in Table (3) showed the significant effect of planting
methods, plant density and their interaction on root length, root diameter, root yield, top
yield, and biological yield of sugar beet Salama during 2020/2021 and 2021/2022 seasons.
Concerning the effect of planting methods on the previous characters, results in Table (3)
revealed that planting sugar beet using a planter in rows=flat (M1) recorded the highest
values of root length and diameter (cm), root yield, top yield, and biological yield followed
by M2= hand sowing on ridges at two sides of the ridge while sowing on one side of the
ridge gave the minimum mean values of the previously mentioned characters in both
seasons. The results in the same Table (3) showed that planting sugar beet at density (60000
plants/fed) gave the maximum mean values of root length and diameter (cm), root yield, top
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yield, and biological yield followed by plant density at 64000 plants/fed but plant density at
68000 plants/fed gave the lowest ones in both seasons. Also, the interaction between planting
methods (M1= planting by a planter in rows=flat) and plant density at 60000 plants/fed
achieved the highest mean values of root length and diameter (cm), root yield, top yield, and
biological yield followed by M2= hand sowing on ridges at two sides of the ridge in both
seasons. This showed that planting methods and plant densities under this study act
dependently on the previous characters as shown in Table (3).

Table 3. Sugar beet cv. Salama root length, root diameter, root yield, top yield, and
biological yield as affected by planting methods, plant density and their interaction
during 2020/2021 and 2021/2022 seasons.

A) Season 2020/2021 Season 2021/2022
Attributes | Planting B) Plant density (plants/fed)
methods =000 T 64000 | 68000 |Average A | 60000 | 64000 | 68000 |Average A
M1 287 | 268 | 217 25.7 200 | 267 | 230 26.2
Rootlength ™\ 277 | 20 | 210 23.6 203 | 237 | 222 25.1
tem) M3 217 | 223 | 195 212 238 | 210 | 202 217
Average (B) 260 | 237 | 207 274 | 238 | 218
A 0.9 12
LSE;“ B 0.7 0.8
AB 11 13
Root MI 155 | 116 | 101 124 174 | 162 | 140 159
diameter M2 142 | 120 | 118 127 165 | 153 | 124 4.7
(cm) N3 125 | 105 05 10.8 141 | 137 | 118 132
Averaze (B) | 141 | 114 | 105 160 | 151 | 127
L<Dai A 11 12
005 B 07 08
- AB 12 14
Rootvicld M1 344 | 310 | 281 315 344 | 321 | 289 318
Ued). M2 324 | 303 | 279 302 332 | 313 | 1287 311
’ M3 304 | 262 | 254 273 300 | 265 | 253 276
Average (B) | 324 | 205 | 271 328 | 300 [ 276
A 12 17
Lﬁ%’;’“ B 0.6 10
- AB 11 18
Top yield Ml 135 | 112 | 103 117 132 | 126 | 1L5 124
o) M2 116 | 104 04 10.3 127 [ 120 | 11 12.0
M3 112 95 82 0.6 125 | 103 07 10.8
Average (B) | 12.1 | 102 03 128 | 116 | 108
A 12 0.3
Lot B 05 0.8
- AB 0.8 12
Biotosical M1 470 | 431 | 384 431 476 | 447 | 404 42
e ey | M2 440 | 403 | 3713 405 450 | 433 | 300 3.0
’ ' w3 416 | 357 | 336 37.0 434 | 368 | 350 384
Averaze (B) | 445 | 397 | 364 456 | 416 | 384
A 0.8 11
Lg’%’;“ B 02 11
- AB 14 2.0

M1= planting by planter in rows=flat; M2= hand planting on ridges at two sides of the ridge, and M3= hand sowing on ridges at
one side of the ridge.

Results in Table (4) revealed the significant response of sugar beet characters such
as extracted sugar yield (t/fed), sucrose (%), recoverable sugar (RS%), total soluble solids
(TSS %) to planting methods, plant density and their interaction in both seasons, while there
no significant effect of planting methods and density on sugar beet purity (%). On the other
hand, the interaction between these factors had a significant effect on purity. Where, M1=
planting by a planter in rows=flat increased sugar yield (t/fed), sucrose (%), recoverable
sugar (RS%), extracted sugar (B%), and total soluble solids (TSS %) followed by M2= hand
sowing on ridges at two sides of the ridge in both seasons. On the same trend, planting at
60000 plants/fed increased these traits followed by 64000 plants/fed. In this line, the
interaction of planting method (M1= planting by a planter in rows=flat) + plant density
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(60000 plants/fed) yielded the highest values of extracted sugar yield (t/fed), Recoverable
sugar (RS percent), and TSS (Brix percent), followed by M2=hand sowing on ridges at two
sides of the ridge + 60000 plants/fed yielded the highest values of sucrose percent and RS
percent. In the first and second seasons, the maximum value of purity percent was observed
with M2= hand sowing on ridges on two sides of the ridge or M3 (on one side) + the greater
plant density (68000).

Table 4. Extracted sugar yield (t/fed), sucrose (%), recoverable sugar (RS%), total soluble
solids (TSS %) and purity (%) of sugar beet cv Salama as affected by planting
methods, plant density and their interaction during 2020/2021 and 2021/2022

seasons.
A) Season 2020/2021 ‘ Season 202172022
Attributes P“:h‘i;lg B) Plant density (plants/fed)
meRIofs 60000 | 64000 | 68000 |Average A|60000 | 64000 | 68000 |Average A
Extracted M1 59 54 13 52 63 58 18 56
sugar yield M2 57 15 1q 5.0 6 53 18 54
{t/fed) M3 50 41 38 43 54 44 41 46
Averaze (B) 53 18 a1 59 52 16
LSD at A 93 04
00s ] 02 [
- AB 03 03
< M1 188 | 180 168 182 193 104 175 180
e M2 91 | 177 17.6 181 | 194 | 182 181 186
M3 184 | 178 177 180 159 183 152 185
Aversge | gq 181 17.4 192 186 181
®)
Lspu [ o L
0.05 ' =
: AE 07 [
Recoverab M1 169 | 167 144 16.0 179 179 16.1 17.3
le M2 169 52 151 157 178 16.4 16.1 168
Sugar
®5%) M3 161 | 148 14.1 15.0 17.1 159 153 16.1
Average 4= - -
& 166 | 156 145 176 16 158
LSD at A L1 ':9
o0 ] 03 03
AB [E 0.0
Total M1 761 | 245 206 BT | 57 | 247 10 241
soluble M2 745 | 22% 204 106 17 | 243 217 236
igglsld,ij M3 ny | 207 21.0 15 | 235 | 200 213 216
i“gfie 435 | 227 207 246 230 216
L SDar A [0 I8
005 ] 07 1
iB 13 1o
M1 20| 71 516 768 | 11 T3 BL7 784
Purity (%) M2 80| 716 863 806 | 785 | 749 834 7839
M3 803 | 860 843 835 | 804 | o1s 554 858
-‘"“'gﬁge 76.8 802 841 78.0 816 835
LSD at A ns ns
0.05 B ns ns
iB 5.7 55

M1= planting by planter in rows=flat; M2= hand planting on ridges at two sides of the ridge, and M3= hand sowing on ridges at one side
of the ridge.

The results in Table (5) showed that sugar lost to molasses (SLM percent), potassium
(K percent), sodium (Na percent), and -amino N (percent) were reduced with M1= planting
by a planter in rows=flat, followed by M2=hand sowing on ridges at two sides of the ridge,
and also with planting sugar beet at plant density at 60000 plants/fed, similarity the
interaction between these traits gave the lowest mean values.

The increase in root length and diameter caused by reducing plant density levels
might be ascribed to increased cell elongation and cell division, resulting in increased root
length and diameter. Furthermore, the rise in the top and root yield owing to higher plant/fed
may be ascribed to increased vegetative growth as well as root length and diameter, which
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resulted in increased top and root yield / fed. Sugar yield/fed may have increased due to an
increase in root yield per fed and quality. The rise in root and sugar yields/fed due to
increased plant density might be ascribed to sucrose percent produced the sufficient root
having the greatest sucrose percent and having the largest number of roots/fed which
delivered the heaviest root yield/fed. It also produced the highest sugar yield/fed since sugar
yield/fed is a function of root yield multiplied by sucrose percent, hence it was the superior
plant density because it produced higher yields than the other plant densities studied. The
rise in sucrose and purity percentages might be ascribed to the maximum plant density,
which resulted in the smallest root size and lowest root wetness, resulting in a higher
concentration of sucrose and purity percentages in roots. Sugar beet production increase
owing to favorable accessible soil moisture in sugar beet root zone by spray irrigation system
may be attributed to reducing water constraint, particularly in freshly planted sugar beets.
These findings are consistent with those of (Abd El-Kader, 2005; Ahmad et al., 2010, 2015;
Al-jbawi et al., 2015; El-Geddawy et al., 2008; ElI-Hawary et al., 2019; Hanafy et al., 2019;
Nafei and Osman, 2010; Saini and Brar, 2018; Varga et al., 2021) who reported that using
suitable planting method and optimum plant density increased growth, yield and quality of
field crops. Bed planting not only lowers operational costs, but also improves water
distribution and efficiency (Hobbs et al. 2000).

Table 5. Sugar beet cv. Salama sugar lost to molasses (SLM %), Potassium (K%), sodium
(Na %), and a-amino N (%) of sugar beet cv Salama are affected by planting
methods, plant density and their interaction during 2020/2021 and 2021/2022

seasons.
A) Season 2020/2021 | Season 2021/2022
Attributes leilﬁ';g B) Plant density (plants/fed)
melh0ds 50000 | 64000 | 68000 Average A| 60000 | 64000 | 68000 |Average A
i3l 13 17 19 I7 09 11 14 11
SLM() [ M2 16 ) 19 13 11 13 14 13
M3 17 23 28 23 13 13 22 13
Avmsee |46 | 20 | 22 11 14 | 17
A 03 01
Lot B 02 0.1
- AB 03 02
M1 36 13 50 13 29 31 39 33
K+ 0 0 15 | 43 15 33 33 10 36
M3 15 53 5 33 37 12 | 48 13
Avmsee | 4o | o4z | 53 33 37 | 43
A 03 02
LoDt B 04 03
: AiB 06 03
M 13 13 13 13 10 10 11 T
Nat M2 19 19 | 21 20 11 11 13 2
M3 13 27 37 K] T1 22 | 30 21
Avmee | ogg |21 | 23 11 14 | 18
A 02 02
LoDt B 03 01
: AB 0.6 02
o M 07 03 0% 07 06 06 | 06 06
prammo M2 08 09 11 00 06 07 10 038
- M3 13 15 | 28 20 08 12 | 22 14
Average | o9 12 | 18 07 | o8 | 13
A B} 03
LoD =t B 0.1 02
) 4B 02 03

. M1= planting by planter in rows=flat; M2= hand planting on ridges at two sides of the ridge, and M3= hand sowing on ridges at
one side of the ridge.
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CONCLUSION

Generally, planting method, sowing density and their interaction had a significant
impact on root length, root diameter, root yield (t/fed), top yield (t/fed), biological yield
(t/fed), extracted sugar yield (t/fed), sucrose (%), recoverable sugar (RS%), total soluble
solids (TSS %), purity (%), sugar lost to molasses (SLM %), potassium (K%), sodium (Na
%), and a-amino N (%) of sugar beet cv Salama. The highest average increase of root length,
root diameter, root yield (t/fed), top yield (t/fed), biological yield (t/fed), extracted sugar
yield (t/fed), sucrose (%), recoverable sugar (RS%) and TSS % was found out with sowing
plant by planter (mechanical) or hand sowing on two sides of the ridges with plant spacing
(15.5 cm between hills x 45 cm ridge width) at plant density 60000 plants/fed which
increased quality of sugar beet by reducing the characters mentioned below such as impurity
(%), sugar lost to molasses (SLM %), Potassium (K%), sodium (Na %), and a-amino N (%)
as grown in the Nubaria Region using the Pivot irrigation system.
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