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ABSTRACT

Two field experiments were conducted in Senouris; Tamya Res. Station, Fayoum Governorate, Egypt (latitude of
30.82° N and longitude of 29.40° E) during the two successive seasons of 2017/2018 and 2018/2019, to evaluate the
performance of three sugar beet varieties (Alauda, Nefirtitis and Carnuta), sown using three spaces between hills (15, 20
and 25 c¢cm) under conditions of loamy (saline soil) and silt-clay soils, in two separate field experiments on yield and
quality. Under each soil condition; the experimental design was a split-plot with three replications. Collected data were
analyzed combined over the two locations in each season. Hill spaces were allocated in the main plots, whereas, varieties
were randomly distributed in the sub—plots.

Results showed a positive statistical response in root length and diameter, as well as, root fresh weight/plant, root and
sugar yields/fad, when sugar beet plants were sown under silt-clay soil, compared to saline soil (loamy texture)
conditions. Meanwhile, the highest K and Na contents and sucrose% were obtained under saline soil conditions, in both
seasons. Root dimensions, root fresh weight/plant, root and sugar yields/fad positively and continuously responded to
increasing hill spaces up to 25 cm. However, the insignificant differences among sowing hills were found in K, Na and
alpha-amino N contents, sucrose% and purity%, in both seasons. The examined varieties differed significantly in root
diameter and root fresh weight/plant, in both seasons, as well as, root length only in the 1% season, and root yield/fad in
the 2" one. The heaviest roots were obtained from Carnuta variety and superiority over the other tested varieties. The
significant differences among sugar beet varieties in sugar yield/fad were showed only in the 2" season, meantime, the
differences among varieties were insignificant in K, Na, alpha-amino N contents, sucrose% and purity%, in both seasons.
The highest sugar yield/fad was obtained from Carnuta variety, followed by Alauda, while the least sugar yield/fad
resulted from Nefirtitis variety, in the 2" season.

The interaction between soil types and hill spaces showed significant effects on root diameter in both seasons and
sugar yield/fad only in the 2" season. Carnuta variety recorded the highest. Significant values of root length under silt-
clay soil conditions, in the 1% season. The significant interaction between hill spaces and varieties was reflected in purity%
in the 2™ season. Alauda achieved the highest purity% at 15 and 25 cm between hills, meantime, Nefirtitis gave the best
purity% at 20cm between hills. The 2" order interaction, among the three factors under study had a significant influence
on sucrose% only in the 2™ season. The highest sucrose% was attained from the interaction between varieties and
distances between hills under saline soil (loamy texture) than silt-clay soil conditions.

Based upon the obtained results, it was found that sowing Carnuta variety at 25cm between hills might be
recommended to achieved the highest root and sugar yields/fad under silt-clay and/or saline soil (loamy texture)
conditions.
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INTRODUCTION were significantly affected by salt composition,
cultivars and salinity levels (Asghar et al., 2007).
Yan et al., (2014) showed that, seedling emergence
in variety Tianyan309 was much lower than that in
variety KWS3418 in the initial six-day. Low salinity
(86 mM NacCl) had insignificant effect on shoot and
root dry weights, while 171 and 257 mM NacCl,
inhibited shoot and root dry weights of the two
cultivars. Feizi et al., (2017) indicated that, the

physiological and metabolic processes of plants white sugar yield decreased by increasing the water

leading to decreased growth and yield (Azizpour et salinity. Salts leaching significantly increased the

al., 2010 and Merwad, 2015). Although sugar beet root yield, white sugar yield and white sugar
is salt-tolerant compared to other crops, it is concentration. With higher levels of water salinity

sensitive to salinity at the germination and early molasses sugar, leaf weight and the concentrations

seedling stages (Maas, 1986, Kaffka and Hembree, ~ ©f N, K, and a- amino-N in sugar beet significantly
2004 and Sadughi et al. 2015). Sugar beet is increased. Abbas and Al-Jbawi (2019), showed that,
cultivated under a wide range of climatic conditions ~ |€af area, leaf number, total dry matter and net
and is considered one of the most salt tolerant crops a35|m|Iat|or_1_ rate were decreased under salinity
(Tognetti et al. 2003) with a threshold electrical ~ Stress conditions compared to the control. .

conductivity (EC) (the maximum soil salinity that Plant density/unit area of cultivated land is a
does not reduce the crop vield) of 7.0 dS m® major factor in determining the quality and quantity

(Marschner 1995). Germination and root length ~ Of the sugar roots, for instance, optimum plant

Sugar beet (Beta vulgaris, L.) is the second
largest crop for sugar production in the world after
sugar cane. It is generally better adapted to less
favorable ecological conditions than sugar cane
(EL-Refaey et al., 2012). Soil salinity is a major
environmental stress that affects agricultural
production worldwide. Salinity of soil is a major
abiotic stress that has adverse effects on

399


https://www.frontiersin.org/articles/10.3389/fpls.2019.01431/full#B35
https://www.frontiersin.org/articles/10.3389/fpls.2019.01431/full#B35
https://www.frontiersin.org/articles/10.3389/fpls.2019.01431/full#B58

Vol. 64, No. 6, pp. 399-407, 2019

density provides a larger area of nutrients which
allows plant sufficient quantity of water, light and
thus raises the efficiency of photosynthesis which
contribute to increase the dry matter proportion in
the roots and higher roots yield per unit area
(Freckleton et al., 1999). The optimum plant
densities in sugar beet is very necessary to have
high root yield with good quality. Sugar beet
intensification to the optimum density results in
mature plants that are sufficiently crowded to
efficiently use resources such as water, nutrients,
and sunlight, without high mortality rate (Heitholt
and Sassenrath, 2010). The lower plant populations
and presence of many missed hills in the field
reduced the quality mainly of sugar content and
white sugar yield as a result of increased impurities
content (Minx, 1993 and Lauer, 1995). Ismail and
Allam (2007), showed that, plant densities
significantly affected root length and diameter, fresh
weight/plants, as well as sodium% and sucrose% in
both seasons in addition to sugar yield in the 2
one. They added that, sowing sugar beet at 28000
and 42000 plants/fad. gave the highest yields of root
and sugar and quality traits. Nafei et al., (2010),
cleared that, increasing plant densities from 28000
to 42000 significantly increased root length,
diameter, fresh weight/plants, sucrose%, total
soluble solids, as well as, top, root and sugar
yields/fad). Shalaby et al. (2011) found that,
increasing plant spacing from 15 to 25 cm increased
significantly root length and diameter, fresh weight,
sucrose%, root and sugar yields. Impurities%, i.e.;
N, Na and K, were decreased significantly in both
seasons. Safina et al. (2012) demonstrated that
increasing plant density from 22400 to 44800
though 37333 plants/fad significantly increased root
fresh weight in the first season. Increasing plant
density from 22400 to 37333 significantly increased
top yield and T.S.S in both seasons. Increasing plant
density from 37333 to 44800 plants fad significantly
increased sucrose content by 3.4 % in the 2™ season
and purity by 3.7 % and 1.4 % in the 1% and 2"
seasons, respectively. Hozayn et al. (2013) showed
that, growing sugar beet at 36000 plants/fad
increased sucrose and purity percentages, top, root
and sugar yields, as compared to the other plant
densities (i.e.; 16, 24, 32 and 40 thousands/fad).

All sugar beet genotypes cultivated in Egypt are
imported from other countries, so, it is preferable to
evaluate it under local conditions. In Egypt, sugar
beet can be cultivated without competition to other
crops, because of its tolerance to salinity and its
ability to produce high vyields under saline soil
conditions. Variety is the corner stone for
production process. Aly (2006), El-Bakary (2006)
and Ismail et al. (2006) found that genotypes
differed significantly in root length, diameter and
fresh weight, impurities, sucrose and purity
percentages, as well as, top, root and sugar
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yields/fad, in both seasons. Abd El-Aal et al.,
(2010), revealed a significant variation in yield
productivity and root quality among sugar beet
varieties. Kawemira and Gloria varieties gave the
highest sugar yield followed by Nejma. Meanwhile,
Lola exhibited the least sugar yield. Safina et al.,
(2012) cleared that sugar beet cultivars significantly
differed in productivity and quality. Hozayn et al.,
(2013) recorded significant differences among the
tested cultivars in all studied characters of sugar
beet. Ahmed et al., (2017) showed that, sugar beet
varieties differed significantly in root length, root
and sugar yields/fad, as well as, sucrose, purity and
impurities percentages. Thalooth et al., (2019)
found that, Heba variety recorded the highest values
of root length, diameter and fresh weight/plant, as
well as, root, top and sugar yields/fad, while Sirana
variety was ranked the second.

This work was conducted to evaluate the
performance of three sugar beet varieties under
different plants spacing in clay saline soil
conditions.

MATERIALS AND METHODS

Two field experiments were conducted in
Senouris;  Tamya  Res.  Station,  Fayoum
Governorate, Egypt, (latitude of 30.82 ° N and
longitude of 29.40° E). The study continued for two
successive seasons (2017/2018 and 2018/2019). The
mean objectives were evaluate the performance of
three sugar beet (Bete vulgaris var saccharifeu)
varieties (Alauda, Nefirtitis and Carnuta), under
three hill spacing (15, 20 and 25 cm). Two separate
field experiments were conducted in loamy (saline
soil) and silt-clay soils, characters of growth, yield
and quality were evaluated. Under each soil
condition, the experimental design was a split plot
with three replications: Hill spacing were allocated
in the main plots, whereas, varieties were randomly
distributed in the sub—plots. The sub plot area was
21 m? including 6 ridges of 0.50 m in width and 7 m
in length. The preceding crop was clover, in both
seasons. Nitrogen fertilizer was applied at 80 kg
N/fad as urea (46.5% N) in two equal doses, after
thinning and one month later. Phosphorus fertilizer
was applied in form of calcium superphosphate
(15% P,0s) at 30 kg P.Os/fad. during seedbed
preparation. Potassium fertilizer was added at 24 kg
K>O/fad as potassium sulphate (48% K,0) with the
2" nitrogen dose. Sugar beet was sown in the 2"
week of September, while harvesting was done 7-
month later, in both seasons. The rest of agricultural
practices were followed as recommended by Sugar
Crops Research Institute.

Soil samples were taken at random from the
experimental sites at a depth of 0-30 cm from soil
surface. The analyses of silt-clay and loamy (saline
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soil) soils were according to Jackson (1967).
presented in Tables 1 and 2, respectively.
Recorded data:

At harvest, ten plants were taken at random from
guarded ridges in each sub plot to determine the
following characteristics:
1.Root length (cm).
2.Root diameter (cm).

3. Root fresh weight (g/plant).

4. Impurities (o-amino N, Na and K concentrations)
of juice were estimated as (meg/100) g beet,
according to Cooke and Scott (1993).

5.Sucrose percentage was estimated in fresh
samples of sugar beet root using
“Saccharometer” according to the method

described by A.0.A.C. (2005).

6. Purity % was calculated according to Cooke and

Scott (1993).
The quality traits (impurities, sucrose% and
purity%) were determined in the Quality
Control Laboratory at Fayoum Sugar Company,
Egypt.

7. Root yield (ton/fad), plants were uprooted,
topped, cleaned and weighed to estimate root
yield (ton/fad).

8. Sugar vyield was calculated according to the
following equation:

Sugar yield (ton/fad) = sucrose% x root yield
(ton/fad)

Statistical analysis:

Data were statistically analyzed as shown by

Snedecor and Cochran (1981). Least significant

difference (LSD) was used to compare the
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differences between treatment means at 5% level of
probability (Waller and Duncan (1969)).

RESULTS AND DISCUSSION

Root length and diameter (cm), root fresh weight
(g/plant) and root yield (ton/fad):

Data in the Table 3 showed a positive statistical
response in root length and diameter, as well as, root
fresh weight/plant and root yield/fad, when sugar
beet plants were sown under silt-clay soil
conditions, compared to saline soil. Sowing sugar
beet under saline soil (loamy) condition led to
decreases in root length amounted to 17.40 and
19.46 (cm), root diameter 4.49 and 5.41 (cm), root
fresh weight/plant 0.469 and 0.616 (kg) and root
yield/fad 23.7 and 25.3 (tons), compared to sowing
in silt-clay soil condition, in the 1 and 2" seasons,
respectively. The reduction in the root dimensions
might be due to an increase of salts in the soil sector
(Table 2), where the osmotic pressure increases in
root growth area. Plant to resist those unsuitable
conditions, raise the internal osmotic pressure of the
cytoplasm, which leads to the loss of the bio-energy
necessary for development and growth, which
reflected negatively on the final root fresh
weight/plant and root yield/fad.

The obtained results in the same table cleared
that, root dimensions, root fresh weight/plant and
root yield/fad positively and continuously responded
to hill spaces, in both seasons, as the distance
between hills was gradually increased, all previous
characteristics, were gradually and significantly
increased.

Table 1: Silt-clay soil physical and chemical properties of the experimental sites.

Particle size distribution

Available nutrients

EC pH

Seasons (mg/kg soil) j
Sand% __ Silt% __ Clay% N P K (dsim) — (1:2.5)
2017/18 25.2 35.9 38.9 75.53 4.45 158.6 2.45 7.95
2018/19 24.4 36.2 39.4 74.25 4.59 149.8 2.55 7.71
Seasons Soluble cations and anions (meg/l)
Ca* Mg** Na* K* HCOgz Cl SO4”
2017/18 4.79 4.45 17.45 0.35 0.86 19.59 5.45
2018/19 5.20 4.25 16.85 0.36 0.95 19.35 5.25
Table 2: Saline soil (loamy texture) physical and chemical properties of the experimental sites.
Particle size distribution Available nut_nents EC pH
Seasons (mg/kg soil) (ds/m) (1:2.5)
Sand% Silt% Clay%o N P K o
2017/18 38.9 36.2 24.9 19.5 6.3 137.5 6.8 8.7
2018/19 39.1 35.8 25.1 19.0 6.7 136.0 6.9 8.9
Seasons Soluble cations and anions (meg/I)
Ca** Mg** Na* K* HCOsz Cl SO4~
2017/18 20.5 18.3 27.5 2.2 6.9 38.5 23.3
2018/19 22 17.3 27 2.6 6.7 42.2 21
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Table 3: Root length and diameter (cm), root fresh weight (g/plant) and root yield (ton/fad) as
affected by soil types, hill spacing and varieties in 2017/2018 and 2018/2019 seasons.

Root length Root diameter Root fresh weight Root yield
cm cm lant ton/fad
Treatment 1st ( ) 2nd 1st ( ) 2nd 1st (g/p )2nd 1st ( / )an
season season season season season season season season
Soil types (S)
Soil a 38.07 38.50 10.62 10.81 1093 1119 40.33 42.52
Soil b 20.67 19.04 6.13 5.40 624 503 16.63 17.22
LSD o.05 0.81 0.94 0.16 0.21 34 44 0.43 0.70
Hill spaces (H)
15cm 27.00 25.83 7.24 6.91 720 678 26.17 26.22
20cm 29.17 29.00 8.58 8.04 886 808 28.55 29.83
25¢cm 31.94 31.78 9.30 9.36 969 947 30.72 33.56
LSD o.05 0.99 1.15 0.19 0.27 42 54 0.53 0.85
Varieties (V)
Alauda 29.72 28.50 8.35 8.00 840 777 28.11 29.39
Nefirtitis 28.67 28.72 8.06 7.86 836 780 28.17 29.00
Carnuta 29.72 29.39 8.71 8.45 899 875 29.16 31.22
LSD o.05 0.63 NS 2.91 0.33 32 53 NS 0.98
Interactions:
SxH n.s. n.s. * * n.s. n.s. n.s. n.s.
SxV * n.s. n.s. n.s. n.s. n.s. n.s. n.s.
HxV n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
SXHxV n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.

*: significant,: not significant, soil a: silt-clay and soil b: saline (loamy texture).

The highest values of root yield were recorded with
sowing hills on 25cm apart, followed by 20cm, then
15cm in last rank, in both seasons. Similar results
were observed by Nafei et al. (2010) and Hozayn et
al. (2013). Those increases might be due to the low
competition among plants for growth resources. The
pronounced effect of wider hill spacing (i.e root
dimensions and fresh weight), explained wider by
hill spacing heavier that gave individual root fresh
weight and the root yield.

Concerning the behavior of sugar beet
varieties, results pointed-out that the examined
varieties differed significantly in root diameter and
root fresh weight/plant in both seasons, as well as,
root length only in the 1% season and root yield/fad
in the 2" one. These results were in harmony with
those obtained by Ahmed et al. (2017). The heaviest
roots were obtained from Carnuta variety with
superiority over the other tested varieties. The
highest mean values of root yield/fad (31.22 ton)
were recorded by Carnuta variety, followed by
Alauda (29.39 ton), whereas the least value (29.00
ton) was obtained from Nefirtitis variety, in the 2"
season. The superiority of Carnuta variety might due
to better root traits (Table 3). In addition, the
differences among sugar beet varieties might be due
to the variation in the gene make-up and their
response to the environmental conditions.
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Potassium, sodium and a-amino N contents,
sucrose and purity percentages and sugar yield
(ton/fad):

The most important factors which affect the
quality of sugar beet roots are the percentage of
potassium, sodium and alpha-amino N contents of
root juice, as well as, sucrose percentage (Table 4).
Results revealed that, the differences between soil
types on potassium and sodium contents, sucrose%
and sugar yield/fad were significant, in both
seasons. Under saline soil (loamy texture)
conditions, the highest values of potassium and
sodium contents and sucrose% were recorded
(similar trend with Feizi et al., 2017), These results
were true in both growing seasons. The highest
values of sugar yield/fad was achieved under silt-
clay soil. This was due to the highest yield of the
roots. Results pointed out that planting sugar beet
under silt-clay soil conditions led to an increases in
sugar yield/fad reached 87.46% (3.07 ton) in the 1%
season and 92.79% (3.35 ton) in the 2" season,
compared to saline soil conditions.

As shown in the same table, insignificant
differences among hills spaces (15, 20 and 25 cm)
were found for all studied characters, except, sugar
yield.
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Table 4: Potassium, sodium and a-amino N contents, sucrose and purity percentages and sugar yield
(ton/fad) as affected by soil types, hill spacing and varieties in 2017/2018 and 2018/2019 seasons.

Potassium Sodium a-amino N . Sugar yield
meq/100 g beet Sucrose % Purity % (ton/fad)
Treatments 1st 2nd 151 2nd 1st 2nd 151 2nd 1st 2nd 1st 2nd
season  season  season  Season  season  season  Season  season  season  Season  season  season
Soil types (S)
Soil a 5.38 5.40 2.29 2.20 1.94 1.93 16.32 16.40 85.71 85.60 6.58 6.96
Soil b 5.68 5.72 2.56 2.37 1.91 2.07 21.19 21.07 85.64 85.77 351 3.61
LSD o5 0.15 0.17 0.17 0.07 n.s. n.s. 0.48 0.57 n.s. n.s. 0.12 0.13
Hill spaces (H)
15cm 551 5.59 2.38 2.28 1.94 1.99 19.25 19.33 85.56 85.61 4.74 4.75
20 cm 551 5.46 2.36 2.29 1.96 1.97 18.89 18.81 85.76 85.66  5.12 5.32
25cm 5.56 5.64 253 2.29 1.88 2.06 18.13 18.08 85.71 85.79  5.28 5.79
LSD .05 n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. 0.15 0.16
Varieties (V)
Alauda 5.56 5.58 2.47 2.29 1.90 2.01 18.75 18.66 85.70 85.57  4.97 5.18
Nefirtitis 551 5.61 2.42 2.28 1.94 1.93 18.80 18.77 85.65 85.81  4.99 5.12
Carnuta 5.52 551 2.38 2.29 1.94 2.07 18.70 18.78 85.65 85.68  5.18 5.56
LSD o5 n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. 0.20
Interactions:
SxH n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. *
SxV n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
HxV n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. * n.s. n.s.
SXHxV n.s. n.s. n.s. n.s. n.s. n.s. n.s. * n.s. n.s. n.s. n.s.

*: significant, NS: not significant, soil a: silt-clay soil and soil b: saline soil (loamy texture).

Increasing hill spaces to 20 and 25 cm led to a
significant and gradually increments in sugar
yield/fad amounted to 0.38 and 0.54 tons in the 1%
season, corresponding to 0.57 and 1.04 tons in the
2" one, as compared to sowing on 15 cm between
hills. These results are in agreement with that
reported by Shalaby et al. (2011) and Hozayn et al.
(2013).

On the other hand, results given in Table (4)
cleared that differences among sugar beet varieties
in sugar yield/fad were significant only in the 2
season. Meantime, the other studied characters,
were insignificant, in both seasons. The highest
sugar yield/fad was obtained from Carnuta variety
and surpassed other two varieties, followed by
Alauda, while the least sugar yield/fad resulted from

Nefirtitis variety, in the 2" season. Carnuta variety
achieved significant increases in sugar yield/fad
amounted to 8.59% (0.44 ton) and 7.34% (0.38 ton),
as compared to Nefirtitis and Alauda varieties,
respectively, in the 2" season.

Effect of the interaction between soil types and
hill spaces:

The interaction between soil types and hill
spacing showed significant effects on root diameter
in both seasons and sugar yield/fad only in 2"
season, (Table 5). Increasing hill spaces from 15 to
25 cm led to a gradual and significant increases in
root diameter in both seasons and sugar yield in the
2" season. This fact was true when sugar beet were
sown under silt-clay and/or saline soil (loamy
texture) conditions.

Table 5: The interaction between soil types and hill spaces on root diameter and sugar yield in

2017/2018 and/or 2018/2019 seasons.

Root diameter (cm)

Sugar yield (ton/fad)

Soil types Hill spaces 1%t season 2" season 2" season
15cm 9.22 9.19 6.65
Soil a 20 cm 10.92 10.97 6.97
25¢cm 11.71 12.27 7.27
15cm 5.27 4.63 2.85
Soil b 20cm 6.23 5.12 3.67
25¢cm 6.90 6.44 4.31
LSD .05 0.27 0.37 0.22

Soil a: silt-clay soil and soil b: saline soil (loamy texture).
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The highest values of root diameter and sugar
yield/fad were recorded with a distance of 25 cm
between hills under silt-clay soil conditions. Results
revealed that, planting sugar beet on 25cm between
hills under silt-clay soil conditions led to an increase
in sugar yield/fad by 68.68% (2.96 ton) in the 2™
season, compared to the same distance under saline
soil.
Effect of the interaction between soil types and
varieties

Data in Table (6) showed a significant interaction
between soil types and varieties on root length only
in 2017/2018 season. Carnuta variety recorded the
highest significant values of root length under silt-
clay soil conditions; The superiority of Carnuta
under silt-clay soil conditions might due to an
increase in distance among sowing hills with
suitable conditions for root growth. Results showed
that Carnuta variety under silt-clay soil conditions
led to increase root length/plant amounted to 1.11
and 1.34 cm compared to Alauda and Nefirtitis,
respectively. On the other side, the same tested
varieties recorded the lowest values of root length
under saline soil (loamy texture) conditions.
Effect of the interaction between hill spaces and
varieties:

The significant interaction between hill spacing
and varieties on purity% in 2018/2019 season was
shown in Table (7). Sugar beet variety Alauda
recorded the highest values of purity percentage

Alex. J. Agric. Sci.

when was sown on 15 and 25 cm between hills,
meantime, Nefirtitis variety gave the best purity
with sowing hills on 20cm. The superiority of
Alauda and/or Nefirtitis varieties might due to
increases in sucrose and decreases in impurities in
root juice, in addition to, the different behavior of
cultivars at different planting distances among hills.
The Alauda variety recorded the least values with
sowing hills on 20cm.

Effect of the interaction among soil types, hill
spaces and varieties:

The 2" order interaction, among the three
factors under study showed a significant influence
on sucrose percentage only in 2018/2019 season as
(Table 8). Nefirtitis variety achieved the highest
sucrose percentage value when grown at 15 cm
distances under saline soil conditions. While, the
same variety did not achieve this superiority under
silt-clay soils. In this regard, it could be noticed that,
the tested sugar beet varieties at different hills
distances gave the highest values of sucrose% under
saline soil (loamy texture) than silt-clay soil
conditions. This difference might due to the effect
of salts concentration in soil solution that lead to an
increase in osmotic pressure and therefore a
reduction in water movement to plant and rate of
absorption, which reflected positively on sugar

accumulation in roots.

Table 6: Effect of the interaction between soil types and varieties on root length in 2017/2018 season

Soil types Varieties Root length (cm)
Alauda 37.78

Soil a Nefirtitis 37.55
Carnuta 38.89
Alauda 21.67

Soil b Nefirtitis 19.78
Carnuta 20.56

LSD ¢.05 0.89

Soil a: silt-clay soil and soil b: saline soil (loamy texture).

Table 7: Effect of the interaction between hill spaces and varieties on purity in 2018/2019 season

Hill spaces Varieties Purity %
Alauda 85.93
15cm Nefirtitis 85.39
Carnuta 85.52
Alauda 84.59
20 cm Nefirtitis 86.23
Carnuta 86.17
Alauda 86.20
25cm Nefirtitis 85.82
Carnuta 85.35
LSD 005 1.16
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Table 8: Effect of the interaction among soil types, hill spaces and varieties on sucrose in 2018/2019

Vol. 64, No.6, pp. 399-407, 2019

season
Sucrose %
Soil types Hill spaces Varieties
Alauda Nefirtitis Carnuta
15¢cm 17.17 16.77 16.83
Soil a 20 cm 16.37 16.20 16.80
25 cm 15.60 15.97 15.93
15cm 21.03 22.23 21.97
Soil b 20 cm 21.50 21.17 20.80
25 cm 20.30 20.30 20.37
LSD o5 0.82

Soil a: silt-clay soil and soil b: saline soil (loamy texture)

CONCLUSION

Under conditions of the present work, it was
found that sowing Carnuta variety of sugar beet at
25cm among hills might recommended to achieve
the highest root and sugar yields/fad, under silt-clay
and/or saline (loamy texture) soil conditions.
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