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ABSTRACT: Two field experiments were carried out in Sers EL-Lian Agric. Res.
Station, ARC, Minufiya Governorate, during 2015/2016 and 2016/2017 growing seasons,
to study the effect of preceding crop (mono preceding crop) or preceding + catch crop
(di preceding crops) and foliar application of boron as boric acid on yield and quality of
sugar beet cv. Gloria. The experimental design was strip-plots design with three
replications. Mono and di preceding crops (Maize, Maize/Fahl berseem, soybean and
soybean/Fahl berseem) were allocated in horizontal plots and three boron foliar
applications [(zero (B4) control, 0.10 g/L (B,) and 0.20 g/L (Bs)] were in vertical plots. The
results can be summarized as follows:

Soil content of organic matter, available NPK and boron element were higher after di
preceding crop including legume crops, soybean/fahl berseem, compared to maize as a
preceding crop.

Di preceding crop had significant effect on growth, root and sugar yields ton/fed as well
as Total soluble solids percentage (TSS %), sucrose % and purity % in both seasons.
Legumes as preceding crops for sugar beet significantly increased all studied
characters, except quality characters of sugar beet compared with maize. The highest
root and sugar yields/fed were obtained when sugar beet was planted after soybean/fahl
berseem (32.74, 5.00 ton/fed). The same yields were obtained after soybean (31.60 and
4.88 ton/fed) as average of both seasons, with an ignored difference.

Boron application significantly affected all sugar beet characters in both seasons
compared to control treatment, except number of leaves/plant in second season and
purity % in the first season. Increasing boron concentration from O up to 0.20 g/L caused
significant increases for all sugar beet characters. Foliar application of B3 (0.20 g B /L)
achieved the highest root and sugar yields/fed followed by B, (0.10 g/L).

Sowing sugar beet after soybean/fahl berseem and boron application at 0.20 g/L,
achieved the highest values for most sugar beet characters, except quality traits,
compared with the lowest values gained with control following maize.

Growing fahl berseem, as catch crop, following maize and soybean increased soil
fertility, maximized total cereal units by 13.46 and 11.47 % and net return by 33.50 and
24.08%, as average of both seasons, compared with maize and soybean as a mono
preceding crop.

Key words: Preceding crop, Catch crop, Soil fertility, Boron, Sugar beet, Root yield,
Sugar yield, Cereal units, Net return.

INTRODUCTION of the total sugar production in 2012

Sugar beet is an important sugar crop (Abbas et al.,, 2014). Thus, it is
not only in Egypt but also all over the considered the second sugar crop after
world. In Egypt, contribution of sugar sugar cane. Currently, the annual
beet to sugar production increased consumption of sugar in Egypt amounts
largely from 2.5 % in 1982 to about 48.1% to be 3.230 million tons, while the
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production of sugar yield from both
sugar cane and beets is about 2.249
million tons in 2016/2017 season (SCC,
2017). Narrowing the gap between the
consumption and production, could be
achieved through an effective use of
modern techniques by the proper choice
of preceding summer crop for sugar beet
and adequate boron (B) nutrition which
critical for high yields and quality of
crops.

Legumes as preceding crops are a
potential way of increasing the available
N supply for the following crops (Das et

al., 2010), improve soil porosity and
structure (Mc Callum et al.,, 2004),
increasing soil organic matter by N

inputs from fertilizer N, retention of
residues and N2 fixing (Shafi et al., 2010),
help to increase the available N, P and K
content of the soil (Pokhrel and Pokhrel,
2013). At harvest of soybean, the soil
nutrient status was influenced by the
nodulation of soybean crop (Kadam et
al., 2010 and Vidyavathi et al., 2012).
Legumes fix the atmospheric nitrogen
and facilitate soil nutrients’ circulation
(Stagnari, 2017).

Sugar beet when grown after soybean
crop, root yields were still greater than
following maize but, less than following
wheat, while sugar root quality tended to
start declining when sugar beet sown
after soybean (Sims, 2007). Yield and
quality of sugar beet plants sowing after
soybean and/or peanut significantly
surpassed those after maize, sunflower
and sweet sorghum which were the worst
preceding crops for sugar beet (Maareg
et al., 2005 and El-Mallah 2008). Ibrahim
(2018) found that sugar beet preceded by
soybean was superior in all studied
characters, except quality traits (TSS%,
sucrose % and purity %) of sugar beet.
Inclusion of Legumes in intensive
agriculture has proven to enhance soil
fertility of subsequent crops (Peoples et
al., 2009 and Abdel Galil et al., 2015),
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increase yields, cereal units and net
income (Abou-Kerisha et al., 2008, Abdel
Galil et al., 2015, ElI-Mehy et al., 2016 and
Zohry et al., 2017).

Boron as a nutrient element is very
necessary for sugar beet growth and
yield, it is increase the rate of sugar

transport, promotes the stability and
rigidity of cell wall structure and
therefore, supports the shape and

strength of the plant cell (Brown et al,
2002). Without boron, growth and sugar
beet yield were depressed (Cooke and
Scott, 1993). Allen et al. (2007) indicated
that boron increased the rate of transport
of sugars which are produced by
photosynthesis in mature plant leaves to
growing regions. Increasing boron
application from 0 up to 0.25g/L caused
an increase in root length and diameter
and also sucrose% but without
significant differences between 0.25 and
0.20 g of boron/L application (Abbas et
al., 2014 and Dewedar et al., 2015). Boron
increase root weight and diameter,
enhance dry matter accumulation and
improve quality of roots that increase
sugar vyield of sugar beet (Abdel-
Motagally 2015). Nemeata Alla et al.
(2016) indicated that addition 1.5 Kg/fed
gave the highest values of root
dimension, yields of root, top and sugar
/fed in addition to quality traits as
sucrose % followed by 1 Kg boron/fed
and the lowest values obtained with
control except purity %.

The aim of this study is to know the
effect of mono and di preceding crops
and foliar application of boron on root
and sugar yields, quality characters of
sugar beet, total cereal units and net
return.

MATERIALS AND METHODS

Two field trials were conducted in the
farm of Sers El-Lian Agriculture Research
station, Agriculture Research Center
(A.R.C.), Minufiya governorate, during
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2015/2016 and 2016/2017 seasons to
study the effect of preceding crop (mono
preceding) or preceding + catch crop (di
preceding) i.e. Maize, Maize/Fahl
berseem, soybean and soybean/Fahl
berseem (as preceding crops of sugar
beet) and foliar application with boron as
boric acid on growth, yield and its
components as well as some chemical
analysis of sugar beet (Beta Vulgaris L.)
cv. Gloria. Some physical properties and
chemical analysis according to methods
described by Jackson (1973) of the
experimental soil before planting
preceding crops in 2015/2016 and
2016/2017 seasons are shown in Table

).

The experimental design was strip-
plots design with three replications. The
horizontal plots (main) were occupied by
mono and di preceding crops and vertical
plots (sub) were devoted for foliar
application with boron. The area of each
sub plot was 10.5m? (5 ridges 0.60 m in
width and 3.5 m in length).

Each experimental included
treatments were as follows:
I. Mono and di preceding crops were:
1. Maize (mono preceding crop).
2. Maize / Fahl berseem (di preceding
crops).
3. Soybean (mono preceding crop).
4. Soybean / Fahl Dberseem
preceding crops).

12

(di

Table (1): Some physical properties and chemical analysis of the experimental soil before
planting preceding crops in 2015/2016 and 2016/2017 seasons.

Seasons 2015/2016 2016/2017
a. Mechanical analysis
Coarse sand% 1.27 1.59
Fine sand % 27.12 32.12
Silt% 30.90 27.89
Clay% 40.71 38.40
Soil texture clay loam clay loam
b. Chemical analysis
PH 7.80 7.84
E.C. mmohs 1.92 1.57
N mg/kg 110 107.25
P mg/kg 27 26
K mg/kg 548 539.9
Soluble cations (mg/L)
Cat+ 5.80 2.10
Mg++ 2.30 1.20
Na+ 2.64 3.70
K+ 1.57 3.50
Soluble anions(mg/L)
Co3-- - -
Hco3- 3.02 4.20
CL- 5.35 3.80
So4-- 3.94 2.50
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Il. Foliar application with boron
sprayed twice at 80 and 110 days
after sugar beet sowing as follows:
1. Foliar application with (water):
zero, control (By).

2. Foliar application with boron: 0.10
g/L (By).

3. Foliar application with boron: 0.20

g/L (Ba).

The foliar solutions volume was to 200
L/fed conducted by hand sprayer.

Sugar beet c.v Gloria was sown in
hills 20 cm apart, approximately 3 — 4
seed balls/hill. Sugar beet seeds were
sown on 12" and 13" of November in the
first and second seasons, respectively.
The plants were thinned to one plant/hill
at 4 — 6 leaves stage. Phosphorus
fertilizer was added during land
preparation in the form of calcium
superphosphate (15.5% P,Os) at a rate of
200 Kg /fed. Nitrogen fertilizer was added
in the form of ammonium nitrate (33.5 %)
at a rate of 80 Kg N/fed in two equal
doses just before the second and third
irrigation.  Potassium  fertilizer was
applied at a rate of 50 Kg/fed in the form
of potassium sulphate (48 % K,O) applied
in two equal doses just before the
second and third irrigation. Other cultural

practices were done as recommended for
sugar beet plants. Planting and
harvesting dates for crops in both
seasons are presented in Table (2).

The following data were recorded:

I. Soil content of available NPK,
organic matter and boron
element:

Soil samples were collected before
growing sugar beet, after harvesting
preceding crops, at the depth of 0-30 cm
in the two growing seasons. These
samples were air-dried, crushed, and
sieved by 2-mm sieve for the chemical
analysis. These analyses were conducted
in Central Laboratory, Faculty of
Agriculture Ain Shams University, Egypt.

II. Data recorded on preceding and
catch crop:

At harvest grain and straw yields of
maize, seed and straw yields of soybean
and fresh forage yield of fahl berseem
were recorded on the basis of
experimental plot area by harvesting all
plants of each plot then turn to ton/ fed.
The average yield of summer and catch
crops (fahl berseem) in both seasons
were presented in Table (3).

Table (2): Planting and harvesting dates for crops in 2015/2016 and 2016/2017 seasons.

2015/2016 season 2016/2017 season
Planting and harvest
date Plantin i i
. g9 Harvesting Planting date Harvesting
Preceding crop date date date
Maize cv. SC 128 10/5/2015 2/9/2015 10/5/2016 5/9/2016
Soybean cv. Giza 111 15/5/2015 9/9/2015 14/5/2016 8/9/2016
Berseem c.v Fahl 11/9/2015 9/11/2015 10/9/2016 10/11/2016
sugar beet c.v Gloria 12/11/2015 12/5/2016 13/11/2016 14/5/2017

Soybean seeds were planted by using the wet (Herati) method of planting.
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Table (3): Mean yields of preceding crops in 2015/2016 and 2016/2017 seasons.

Traits Maize yield Soybean yield Fahl berseem
(ton/fed) (ton/fed) (ton/fed)
Preceding crops Grain Straw Seed Straw Fresh forage
2015/2016 season
Maize 3.219 3.887 - - -
Maize/Fahl berseem 3.227 4.007 - - 6.600
Soybean - - 1.316 2.742 -
Soybean/Fahl berseem - - 1.303 2.722 6.950
2016/2017 season
Maize 3.155 3.850 - - -
Maize/Fahl berseem 3.205 3.958 - - 7.280
Soybean - - 1.300 2.680 -
Soybean/Fahl berseem - - 1.271 2.738 7.636
lll. Data recorded on sugar beet 1. Total soluble solids % (TSS%)

characters:
a. Growth characters:

At harvest, a random sample of five
guarded plants in each subplot was
taken. Samples were carried immediately
to laboratory where roots were washed to
remove the soil particles and then plants
were separated to tops and roots. The
following characters were estimated:

1. Number of leaves/plant.

2. Root length (cm).

3. Root diameter (cm).

4. Root fresh weight / plant (g).
5. Top fresh weight / plant (g).

b. Sugar beet yields/fed:

At harvest time, plants of whole sub
plot were harvested then separated in to
tops and roots and weighed and then
converted to estimate:

1. Root yield/fed (ton).

2. Top yield/fed (ton).

3. Gross sugar yield/fed (ton) = root yield
ton/fed x sucrose %

c. Chemical
beet:
Samples of 26 g fresh root weight

were taken for each treatment to

determine:

analysis of sugar
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measured by Refractometer according
to A.O.A.C. (1990).

2. Sucrose (%) was estimated according
to methods described by Le — Docte
(1927).

3. Apparent purity % was determined as
ratio of sucrose % divided by TSS% of
roots as method outlined by
Carruthers and Oldfield (1960).

IV. Evaluation of different crop
sequences:
a. Biological evaluation:

Cereal units CUs were calculated for
each individual crop, summer season
crops, catch crop, winter season crop
and whole year structure (summer+ catch
+ winter crops). According to Brockhaus
(1962) each 100 kg of grain maize is equal
to 1.0 CU and 100kg of straw maize equal
to 0.10 CU. For soybean 100 kg of seed
and straw were equal 1.5 and 0.25 CU,
respectively. 100 kg of fahl berseem
equal to 0.14 CU. Furthermore, 100 kg of
top and root of sugar beet equal 0.10 and
0.25 CU, respectively.

b. Economic evaluation:
Since it was possible to produce more
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than one crop within a year, total and net
return for whole year were calculated
from different crops within the year. Price
and cost (fixed and variable) were
presented by (Bulletin of Statistical Cost
Production and Net Return, 2015 and

2016) Ministry of Agric., Agric. Econ.
Inst., Egypt.
Statistical analysis: Mean data

collected were significantly analyzed
according to Gomez and Gomez (1984).
Treatment means were compared using
(L.S.D test at 5%) as outlined by Waller
and Duncan (1969). All statistical analysis
performed using analysis of variance
technique by Mstat-computer 1990.

RESULTS AND DISCUSSION
1. The effect of mono and di
preceding crops on soil fertility:
Chemical analysis of experimental soil
showed that it is rich with organic matter
and available NPK content, but very poor
in its content of boron Table (4).
Unavailability of boron may be due to
high pH or absorption boron on organic
matter. Boron (B) availability is reduced
when soil pH increases above
7.5 (McKenzie, 2015).

Data in Table (4) clearly indicated that
the legume as a preceding crop can
improve soil content of organic matter,
available NPK as well as Boron element.
Chemical soil analysis before growing
sugar beet indicated that di preceding
crop soybean/fahl berseem produced the
highest values of these elements and
organic matter content. Di preceding
crops enhanced the soil organic matter
by (3.32 and 2.41%) than mono preceding
crop. Where soil organic matter was
increased by retention of residues and N,
fixing (Shafi et al.,, 2010). Likewise,
growing fahl berseem as catch crop after
maize or soybean increased soil content
of available N (7.85 and 1.20%), P (2.75
and 2.00%), K (0.70 and 4.83%) and B
(59.36 and 20.56%) compared with maize
and soybean (as a mono preceding crop),
as average of the both seasons,
respectively. These indicated that nodule
bacteria on the root system of legume
crops can fix nitrogen (N,) from the
atmosphere and concentrate and activate
phosphorus (P) and potassium (K) in the
sub-soil (Kadam et al., 2010 and
Vidyavathi et al.,, 2012 Pokhrel and
Pokhrel, 2013). Also, legumes fix the
atmospheric nitrogen and facilitate soil
nutrients’ circulation (Stagnari, 2017).

Table (4). The effect of mono and di preceding crops on soil content of O.M., available
NPK and Boron (mg/kg soil) before sugar beet planting in both seasons.

Preceding crop Maize Maize /fahl  Soybean Soybean /fahl
Trait berseem berseem
O. M. 1% season 1.735 1.764 1.797 1.812
(mg/kg) 2" season 1.638 1.721 1.682 1.752
Mean 1.687 1.743 1.740 1.782
Available N  1%season 109.03 110.86 111.48 112.66
(mg/kg) 2" season 95.43 109.64 110.13 110.34
Mean 102.23 110.25 110.81 111.50
Available P 1% season 26.11 27.20 28.39 29.00
(mg/kg) 2" season 25.54 25.88 26.46 26.93
Mean 25.83 26.54 27.42 27.97
Available K 1% season 536.83 551.74 544 .29 581.57
(mg/kg) 2" season 529.38 521.92 536.83 551.74
Mean 533.11 536.83 540.56 566.66
Boron (B) 1* season 0.186 0.329 0.327 0.422
(mg/kg) 2" season 0.187 0.266 0.314 0.352
Mean 0.187 0.298 0.321 0.387
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2. The effect of mono and di
preceding crops on sugar
beet:

2.1. Growth and yield component
characters of sugar beet:
Preceding crops had significant effect

on growth and vyield components of

sugar beet, i.e., no. of leaves/plant, root
length and diameter as well as fresh
weights of root and top/plant in both
seasons, as shown in Table (5). The
highest values of these traits were
achieved when sugar beet was grown
after soybean/fahl berseem followed by
soybean then fahl berseem preceded by
maize as preceding crops, whereas, the
lowest values were gained following
maize. This increase was not significant
between soybean/fahl berseem and
soybean as preceding crops for all sugar
beet growth and vyield component
characters in both seasons and this
increase also was not significant

between soybean/fahl berseem and
maize /fahl berseem for no. of
leaves/plant in both seasons and root
length in the second season. The
previous results may be due to residual
effect of legume crops (soybean and fahl
berseem as preceding crops) in
improving soil porosity and structure
(McCallum et al., 2004) and increasing the
available N supply for the following crops
(Das et al.,, 2010). Legumes fix the
atmospheric nitrogen and facilitate soil
nutrients’ circulation (Stagnari, 2017).

Fixing atmospheric nitrogen
contributes to build up plant organs,
encouraging meristmic activity so that,
no. of leaves, root length and diameter,
fresh weight of root/plant increased.
These results are in accordance with
those obtained by Sims (2007), EI-Mallah
(2008) and Ibrahim (2018).

Table (5): The effect of mono and di preceding crops on growth and yield components of
sugar beet in 2015/2016 and 2016/2017 .

No.of

Trait leaves/ Root | Fresh weight /plant
Treatment e Ie(<r3]f?1t)h dl?(r:nnf)ter R(()go)t (Tgo)p
Preceding crops 2015/2016 season
Maize 26.39 36.83 9.83 804.78 354.38
Maize/fahl. 30.16 40.00 11.88 847.53 414.29
Soybean 31.50 42.11 12.39 914.06 428.02
Soybean/ fahl. 32.97 42.67 12.91 941.92 472.00
LSD at 0.05 3.15 1.46 1.02 28.39 27.76
Preceding crops 2016/2017 season
Maize 24.12 33.59 9.83 796.97 309.21
Maize/ fahl. 26.11 35.11 10.78 816.08 345.50
Soybean 29.83 37.17 12.27 874.61 447.37
Soybean/ fahl. 30.72 39.78 13.01 912.12 469.93
LSD at 0.05 5.16 5.61 2.00 19.09 23.87

fahl.= fahl berseem
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2.2. Yield of sugar beet:

Root, top and sugar yields/fed of
sugar beet were significantly affected by
the position of sugar beet after different
preceding crops in both seasons (Table
6). The trend of these traits behaved the
same as growth and yield component
characters of sugar beet. The highest
root, top and sugar yields were achieved
after soybean/fahl berseem (33.48, 16.77
and 5.24 and 31.99, 14.59, 4.76 ton/fed), in
first and second season, and were the
same yields obtained after soybean
(32.54, 15.32, 5.17 and 30.65, 14.07, 4.59
ton/fed) with an ignored differences,
respectively, in 2016 and 2017 seasons.
Growing fahl berseem as catch crop
increased root yield by (6.18 and 5.78%)
after maize and (2.89 and 4.37%) after
soybean, while sugar yield increased by
(2.11 and 4.03%) and (1.35 and 3.70%)
following maize and soybean,
respectively, in 2015/2016 and 2016/2017
seasons.

The increase in top, root and sugar
yields/fed could be attributed to positive
residual effect of leguminous crops on
yield components of sugar beet. This
result is in accordance with those

obtained by Sims (2007), Maareg et al.
(2005), El-Mallah (2008) and Ibrahim
(2018). Legumes in intensive agriculture
have proven to increase vyields of
subsequent crops (Abou-Kerisha et al.,
2008, Peoples et al., 2009 and Abdel Galil
et al., 2015).

2.3. Quality of sugar beet:

Data presented in Table (6) clearly
showed that some chemical analysis of
sugar beet juice was significantly
influenced by preceding crop in both
seasons. The highest values of TSS%,
sucrose % and purity % were detected
when sugar beet sowing after maize,
whereas the lowest values were achieved
following soybean/fahl berseem in both
seasons. These results may be due to the
decrease in root weight and diameter,
after maize, which leads to decreasing
tissue water content and non-sucrose
substance such as proteins and alpha
amino nitrogen, which consequently
increased sucrose % content in sugar
beet roots. These results are in
accordance with those obtained by Sims
(2007) and Ibrahim (2018).

Table (6): The effect of mono and di preceding crops on yield and its components and
quality of sugar beet in 2015/2016 and 2016/2017 seasons.

Trait Yield (Ton/ fed) TSS Sucrose  Purity
Treatment Root Top Sugar % % %
Preceding crops 2015/2016 season
Maize 28.16 13.08 4,75 20.41 16.84 82.49
Maize/fahl. 29.90 14.54 4.85 20.00 16.17 80.83
Soybean 32.54 15.32 5.17 19.73 15.85 80.33
Soybean/ fahl. 33.48 16.77 5.24 19.48 15.62 80.20
LSD at 0.05 2.17 2.19 0.30 0.90 0.45 1.22
Preceding crops 2016/2017 season
Maize 27.34 11.37 4.47 20.94 16.32 77.90
Maize/fahl. 28.92 12.93 4.56 20.72 16.06 77.49
Soybean 30.65 14.07 4.59 19.33 14.96 77.36
Soybean/ fahl. 31.99 14.59 4.76 19.39 14.85 76.59
LSD at 0.05 1.98 0.85 0.24 1.15 0.50 1.16

fahl.= fahl berseem
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3. The effect of foliar application
of boron on sugar beet:

3.1. Growth and yield components
of sugar beet:

It is clear from the data in Table (7)
that foliar application of boron affected
significantly growth and yield
components of sugar beet i.e. root length
and diameter and fresh weight of root
and top/plant in both seasons except,
number of leaves/plant in the second
season. Generally increasing boron
concentration from O up to 0.20 g B/L
increased sugar beet growth and yield
component characters. These results
may be attribute to role of boron activity
in hormonal balance and enzyme activity
which responsible for facilitate
carbohydrate and cell division, boron
promotes the stability and rigidity of cell
wall structure and therefore, supports the
shape and strength of the plant cell
(Brown et al, 2002). Similar results were
obtained by Abbas et al. (2014), Dewedar
et al. (2015), Abdel-Motagally (2015) and
Nemeata Alla et al. (2016).

3.2. Yields of sugar beet:

Foliar  application of boron

significantly increased top, root and
sugar vyields/fed by increasing boron
concentration from 0 to 0.10 and 0.20 g
B/L as shown in Table (8). Boron
application at 0.20 g / L (B3) significantly
increased root and sugar yield as
compared with B; and B, by (11.56 and
6.39 %for root yield and 23.06 and 12.35%
for sugar yield) in the first season and
(13.47 and 6.99% and 22.06 and 10.89%)
in the second season. Without boron
growth and sugar beet vyield were
depressed (Cooke and Scott, 1993).

The increase in sugar beet root yield
could be attributed to role of boron in
formation new cells in meristems, which
increase root length, root diameter and
root weight, consequently increase root
yield. While increasing sugar yield as
boron concentration increased could be
due to increase the rate of transport of
sugars which are produced by
photosynthesis in mature plant leaves to
growing regions Allen et al. (2007). These
results are in accordance with those
obtained by Abbas et al. (2014), Dewedar
et al. (2015) and Nemeata Alla et al.
(20186).

Table (7): The effect of boron element foliar application on growth and yield components
of sugar beet in 2015/2016 and 2016/2017 seasons.

Trait No.of Root Fresh weight /plant
leaves/  |ength diameter Root Top
Treatment plant (cm) (cm) ©) ©)
2015/2016 season
B, at 0 (control) 27.29 37.88 11.13 833.22 390.43
B, at 0.10 g/L 30.77 41.04 11.50 868.50 412.52
Bsat 0.20 g/L 32.71 42.29 12.63 929.50 448.56
LSD at 0.05 1.78 1.13 0.67 23.51 21.00
2016/2017 season
B, at 0 (control) 26.63 34.92 10.60 811.34 343.26
B,at 0.10 g/L 27.75 35.98 11.45 848.45 410.42
Bsat 0.20 g/L 28.71 38.33 12.36 890.06 425.33
LSD at 0.05 N.S 2.66 0.83 12.59 18.54
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3.3. Quality of sugar beet:

Data listed in Table (8) indicated that
boron foliar application caused
significant increase in TSS %, sucrose %
and purity % in both seasons, except
purity % in first season. Application of
0.20 g B/L (B3) gave the highest values of
these traits. The increase in sucrose % as
boron concentration increased from B; to
B, and Bz were (10.21 and 5.55%) in the
first season whereas, these increases
were (7.62 and 3.47%) in the second
season. The previous results might be
attributed to the balance in the sodium
uptake and nitrogen consumption caused
by boron. Similar results were reported
by Abbas et al. (2014), Abdel-Motagally
2015 and Dewedar et al. (2015).

4. The effect of the Interaction
between mono and di preceding
crops and boron element foliar
application on sugar beet traits:
Data in Table (9) cleared that most

sugar beet traits were affected by the

interaction between mono and di

preceding crops and foliar application of

boron, except root length and purity % in

both seasons, root diameter and top yield
(tonffed) in the first season and number
of leaves/plant in the second season.
Combination between soybean/fahl
berseem succeeding sugar beet and
foliar application B3 (0.20g B/L) led to the
highest values of the most traits, except
root weight/plant in first season no. of
leaves/ plant in second season and TSS%
and sucrose % in both seasons. The
highest values of quality traits observed
when sowing sugar beet after maize and
boron application at 0.20 g/L. On the
other hand, growing sugar beet after
maize without boron (B;) achieved lowest
values in both seasons, except quality
traits of sugar beet. That is indicated that
the role of double legume as preceding
crops of sugar beet and boron
application in increased cell division,
merstimic activity and building up plant
organs, which led to superiority of root
and sugar yields. These results are in
accordance with those obtained by El-
Mallah (2008), Abbas et al. (2014),
Dewedar et al. (2015) and Ibrahim (2018).

Table (8): The effect of boron element foliar application on yield and quality of sugar beet
in 2015/2016 and 2016/2017 seasons.

Trait Yield (Ton/ fed) TSS Sucrose Purity

Treatment Root Top Sugar % % %
2015/2016 season

B, at O (control) 29.41 13.72 451 19.11 15.37 80.43

B, at 0.10 g/L 30.84 15.20 4.94 19.80 16.05 81.04

Bsat 0.20 g/L 32.81 15.87 5.55 20.81 16.94 81.42

LSD at 0.05 1.24 0.98 0.20 1.06 0.33 N.S
2016/2017 season

B; at O (control) 27.91 11.70 4.17 19.54 14.97 76.61

B, at 0.10 g/L 29.60 13.86 4.59 20.11 15.57 77.40

Bs;at 0.20 g/L 31.67 14.16 5.09 20.65 16.11 78.00

LSD at 0.05 0.55 0.59 0.07 0.50 0.26 0.95
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Table (9): The effect of interaction between mono and di preceding crops and boron
application on sugar beet traits in 2015/2016 and 2016/2017 seasons.

Trait . .
No of Root Fresh weight of Yield

) plant (Ton/ fed) TSS Sucrose
leaves diam. (%) (%)

Preceding /plant (cm)  Root Top

Root Top sugar
crop (9) (9)
Boron 2015/2016 season
B, 22.67 993 762.00 318.82 2638 1157 425 1943 16.11
Maize B, 27.00 893 810.00 35533 2826 13.65 4.83 20.81 17.10
B, 2950 10.63 842.33 389.00 29.83 1401 516 21.00 17.30
. B, 26.33 1097 817.31 394.85 2828 13.64 437 1950 1545
'/\I":g'ﬁf B, 30.33 11.33 828.93 403.25 2923 1484 462 1950 15.82
B, 33.83 13.35 896.36 44476 3220 1513 555 21.00 17.25
B, 2867 11.32 842.42 39537 30.74 1417 463 1880 15.07
Soybean B, 3250 12.82 906.54 421.87 32.62 1536 522 19.90  15.99
B, 33.33 13.05 993.21 466.81 3425 1644 565 2050 16.50
B, 3150 12.30 911.13 452.68 3224 1550 479 1870 14.85
S(/)g:hel"fm B, 3323 12.93 92854 469.64 3326 1694 509 19.00 15.30
B, 34.17 13.50 986.09 493.67 3495 17.88 584 2073 16.72
LSDat0.05 2,60 NS 3428 3062 181 NS 029 068 048
2016/2017 season

B, 21.68 928 77959 29091 2574 998 395 2000 15.36
Maize B, 2383 10.22 795.16 30512 27.60 11.74 458 21.33 16.61
B, 26.83 098 816.15 331.60 28.68 1240 4.87 2150 16.99
B, 2283 975 77605 30091 27.22 10.73 421 2033 15.48
l/\Alerie. B, 2750 10.93 808.12 37052 28.82 14.19 465 2083 16.12
B, 28.00 11.67 864.07 36507 30.73 1387 510 21.00 16.58
B, 28.83 10.80 809.65 383.57 2821 1279 412 1883 14.59
Soybean B, 29.17 12.22 894.72 469.33 3100 1454 455 1900 14.67
B, 3150 13.80 919.47 489.20 32.75 14.88 511 2017 15.61
B, 30.50 12.58 880.05 397.65 30.47 1332 4.40 19.00 14.44
S(/)g:hel"fm B, 30.83 1245 89578 496.72 30.97 1496 460 1927 14.86
B, 30.83 14.00 960.53 51543 3452 1550 527 1991 1526
LsSDat0.05 NS 122 1836 27.03 080 086 017 056  0.37

fahl.= fahl berseem

5. The effect of different mono and

di preceding crops on:

5.1. Biological evaluation:

Cereal units for each individual crop,
preceding crops, catch crop, sugar beet
crop and whole year structure (preceding
+ catch + sugar beet) are presented in
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Table (10). The results showed that the
lowest value of cereal units (111.67
CUs/fed) were achieved by sowing sugar
beet after maize without foliar application
of boron (as mono preceding crop) as
average of the both growing seasons.



Zahera M. Attia, et al.,

Table (10): Total cereal units (CUs), total return and net return of summer crops, catch
crop and sugar beet (whole sequence) in 2015/2016 and 2016/2017 seasons.

Preceding crops x CUs of CUs of Total Total return Net

Boron application preceding + sugar CUsl/fed (L.E./fed) return
catch crops beet (L.E.ffed)

B1 75.93 111.67 18412 6281

Maize B2 35.74 82.52 118.26 19241 7010

Bs 86.34 122.08 19776 7445

] B: 81.56 127.43 21333 8381
'\gi'rzseég’;;" B, 36.15+9.72 87.08 132.95 21963 8911
Bs 93.16 139.03 22887 9735

B1 87.17 113.57 18100 7650

Soybean B2 26.40 94.48 120.88 19078 8528
Bs 99.41 125.81 19763 9113

B1 92.80 129.14 21002 9731
Soggfsa;egah' B, 26.13+10.21 96.24 132.58 21387 10016
B3 103.53 139.87 22426 10955

Price L.E. per ton was: grain maize= 2300, seed soybean= 4275, straw maize = 136, straw soybean =
180, fahl berseem = 304, root and top of sugar beet were 379 and 63, respectively.

Costs of different crops (fixed and variable) L.E./fed were maize= 5278, soybean= 3597 and sugar
beet = 6853, while variable cost of fahl berseem =821.

On the contrary, the highest values
(139.87 CuUs/fed) was obtained when
soybean/fahl berseem preceded sugar
beet, followed by 139.03 CUs/fed after
maize/fahl berseem (as di preceding
crops) and boron applied at 0.20 g/L.
Growing fahl berseem as catch crop after
maize and soybean increased total cereal
units by 13.46 and 11.47 % as average of
both seasons compared with the other
once. Intensive crop sequence increased
total production CUs/fed compared with
maize and soybean as preceding crops.
The results are in agreement with those
obtained by EI-Mehy et al. (2016) and
Zohry et al. (2017).

5.2. Economic evaluation:

Economic evaluation behaved the
same trend as biological evaluation as
shown in Table (10). Since, the lowest
and highest total and net return were
achieved with mono and di preceding
crops, respectively. Tri crop sequence
(maize/fahl berseem/sugar beet) was
gained the highest values of total
return/fed (L.E. 22887), while (soybean/
fahl berseem/sugar beet) produced the
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highest net return (L.E. 10995) with foliar
application of boron at 0.20 g/L,
respectively, as average of both
seasons. The variation in trend of total
and net return may be due to differences
in market price and costs of maize and
soybean. However, growing fahl
berseem, as catch crop, following maize
and soybean increased net return
L.E./fed by 33.50 and 24.08% compared to
traditional sequences, as average of both
seasons. These results are in agreement
with those reported by Abou-Kerisha et
al. (2008), Abdel Galil et al. (2015) and ElI-
Mehy et al. (2016).

Conclusion

Under the conditions of Sers EL-Lian
area, sowing sugar beet (cv. Gloria) after
soybean/fahl berseem and foliar
application of boron at 020 g / L
maximizes root and sugar yields of sugar
beet as well as net return/fed. Growing di
preceding crop, including fahl berseem
as catch crop, enhances the fertility of
the soil, increase root and sugar yields of
sugar beet as well as increase the net
return by (33.50 and 24.08 %) following
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maize and soybean, respectively,
compared maize and soybean (as a mono
preceding crop).
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