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ABSTRACT: Two field experiments were conducted during both seasons
of 2007/ 2008 and 2008/ 2009 over two focations at km 71 West Alexandria-
Cairo desert Road in commercial field of sugar beet grower farmer in
Nubariya region. This investigation was conducted to study the effect of land
leveling technique, sowing method and plowing depth on the yield and
guality of sugar beet. The first location was soil leveled by laser method (L),
and the second location was soil leveled traditionally (L,). Each trial for
single location included six treatments representing the combinations
among three sowing methods and three plowing depths. The use of laser
leveling before sowing sugar beet achieved the highest values of the
measured characters i.e., root length and diameter (cm), fresh weight of root
and leaves (g/ plant), root, top and sugar yield {(Mg/ fed), total soluble solids
{T.5.8) and sucrose percentages, while there was no different significant
between the two methods of land leveling on number of root/ fed and purity
percentage. Mechanical sowing by using the planter attained the superior
values of root length (cm), fresh weight of leaves (g/ plant), number of roots/
fed, root, top and sugar yield (Mg/ fed), ftotal soluble solids (T.5.S} and
sucrose percentages compared with both the traditional methods (rows and
terraces), while the highest values of root diameter and fresh wejght of root/
plant were obtained with traditional sowing on terraces. Plowing depth of 40
em resulted In highest values of root length and diameter (cm), fresh weight
of root and leaves (g/ plant), root, top and sugar yield (Mg/ fed), total soluble
solids (T.5.8) and sucrose percentages. It could be concluded that, the use
of mechanization in agricultural operations such as laser leveling, deep
plowing of 40 cm and the use of planter in the cultivation of sugar beet was
the best combination to maximize sugar beet productivity in the newly
reclaimed sandy soils under the environmental conditions of the present
study.
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INTRODUCTION

Sugar beet (Beta vulgaris 1.) is the second important sugar crop after
sugar cane. it is a vital crop as a source of high energy and an important
source of feed for livestock. About 45 percentage of sugar in the world Is
produced from sugar beet.

Recently, sugar heet has become an important source for sugar
production in Egypt, because of the shortage in sugar produced which does
not meet the consumption of the increasing population. Sugar beet is a
winter crop that requires less amount of water than sugar cane and tolerates

areas.

Improvement of sugar beet production can be achieved through
optimizing the cultural practices such as mechanical management, land
leveling by laser, deep plowing and sowing sugar beet by using planter
machine.

Land leveling Is one of the main practiced operations before sugar beet
sowing, sugar beet is very sensitive for irrigation water therefore, it is
essential to leveling soil especially by laser. El- Sahrigi et al (2001) noticed
that, the water requirement of barley crop was decreased by 22% by using
laser land leveling technique as a compared with traditional land leveling
method. El- Haddad (1992) reported that, laser leveling increases crop
production by not less than 20%. Tayel ef a/ (1988) reported that, the laser
leveled soil produced a more uniform root than the traditional leveled soil;
the roots had a bigger diameter in the faser leveled soil, due to adjust water
supply for plants.

Taleb {1987) reported that, the mechanical sowing of sugar beet saved .
about 33 % of seeds compared with the hand sowing. The mechanical
sowing of sugar beet decreased the cost of the consumed energy hy ahout
58%. The mean yield values were 29.22 and 34.38 Mg/ fed with hand and
mechanical sowing, respectively. Mady (1997) reported that, the mechanicai
sowing led to increase the root yield by ahout 5.76% as compared with the
traditional sowing. Awad (2000) found that, maximum sugar percentage was
20.33%, highest value of root weight was 1.60 kg/ plant, consequently it gave
the highest root yield (43.677 Mg/ fed.). Also the maximum sugar yield was
(8.386 Mg/ fed.) for two rows machines sowing. El-Geddawy et al/ (2008)
reported that, sowing sugar beet mechanically tended to increase the values
of sugar beet root yield and attained additional increment in root yield over
those under the traditional method (sowing manually) amounted by 8.52 %
and 25.08 % in the 1% and 2" seasons, respectively. The collected data
appeared that there is general tendency toward increasing the sugar yield/
fed. by using planter technique for sowing sugar seeds.

Plowing depth is considered as the major process in seedbed preparation,
and the plowing may be offer so many observable advantages such as
creating suitable conditions for seed germination and root growth,
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maintaining and improving the soil fertility, accumulating soil moisture,
destroying weeds, aerating the soil and creating a favorable condition for
activity of useful bacteria Khalifa et af (2000).

The objective of this study was to compare between leveling method and
plowing depth on sugar beet yield and quality. In addition to study the
suitable sowing method through applying three sowing methods which are
mechanical- traditional (rows) - and traditional (terraces).

MATERIALS AND METHODS

Two field experiments were conducted during both seasons of 2007/2008
and 2008/2605 over two locations at km 71 West Alexandria-Cairo desert
Road in commercial field of sugar beet grower farmer in Nubariya region.
This investigation was conducted to study the effect of land leveling
methods, sowing methods and plowing depths on yield and quality of sugar
beet. The soil in first location was leveled by laser method (L,), and the
second locatlon was leveled traditionally {L;). Each trial for every location
included six treatments representing the combinations among three sowing
methods and three plowing depths.

Soil samples were randomly taken pre- sowing form the experimental site
at a depth of 0 to 30 cm from soil surface and prepared for both physical and
chemical analysis according to Ankerman and Large {1974). The sites of the
two experiments were in the same locality that has a sandy soil contained
averagely distinctly low amount of organic matter (0.25 %), and characterized
by relatively low soluble cations (Ca”, Mg®, Na', and K" with values of 2.56,
1.883 4.55 and 0.78 meq L, respectively) and anion (CO,?, HCO;, CL" and
S0,™ with values of 0.01, 1.71, 7.09 and 1.15 meq L*, respectively). The soil
had electrical conductivity of 0.94 ds/ m, and pH of 8.05. Also, it had 9.74 %
CaCO,, and relatively low N, P and K with values of 32.09, 3.13 and had 79.50
ppm, respectively.

A- Plowing depth

Three levels of plowing depth were conducted (P,= 30 ¢cm, P, 40 ¢m and
P;= 50 cm). The used plow was chisel plow with Standards number of 7
blades arranged on two rows, the first one with 3 blades and the second with
4 blades, spacing between blades 45 cm, the plow gullet measured 75 cm,
plowing depth is changeable controlied by the two wheels of depth adjusting
(Gauge wheels), maximum depth reaches 55 cm, the used tractor was Fiat
4x4 wheel drive with capacity of 160 h.p.

B- Sowing method
Three methods of sowing were carried out as follows:

1- Mechanical sowing (S;) by using italian planter consists of 4- drilling
units work under vacuum, rpm 540, tractor’s speed 6 kim/ h {(sowing time
40- 45 min/ fed.). After well done of plowing the soil, smoothing and
flatting it, the planter sowed and made rows in one step, the planter
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sowed seeds on the distances of 15 cm between hills, with rows width of
60 cm.

2- Manual sowing by labours on one side of ridges of 50 cm width and 15
¢m between hills (S;).

3- Manual sowing by labours on two sides of terraces of 100 cm width and
15 cm between hills (S;).

A split plot design with three replications was used, where plowing depths
were allocated In the main plot, the sowmg methods were distributed in the
sub pIot The sub plot area was 140 m? (1/30 fed), with 28 m m length and 5 m
width i.e. ten ridges and 5 terraces. Sowing date was at 15" October in both
seasons and the harvest was after 210 days from sowing.

The experimental fields were prepared through plowing, and calcium
super phosphate {15.5% P.Os) was applied during tillage operation at a rate
of 100 kg/fed. Potassium sulfate (48% K,O) was applied at a rate of 50 kg/ fed
(24 Kg K,0f fed) after thinning. Concerning nitrogen fertilization was applied
in a form of ammomum nitrate {33.5 % nitrogen) at a rate of 80 ky/ fed. in two
equal doses, the 1* one was added after thinning and the ™ was added one
month later. Sugar beet cultivars, polygerm (Gloria) was obtained from Sugar
Crops Research Institute, Agricultural Research Center. -

Plants were thinned to one plant at four true leaves stage in both seasons,
Irrigation of sugar beet plant was done as needed. The cuitural practices
were applied as recommended by the Ministry of Agricuture and Land
Reclamation for Nubariya region.

Data recorded

|- Growth attributes

Plant samples (5 plants) were taken arbitrary after 210 days from sowing,
for each replication (15 plants per treatment), to study the following
characters of growth parameters: 1- average root length (cm); 2- average root
diameter (cm); 3- average fresh weight of root (g/ plant) and 4- average fresh
weight of leaves (g/ plant).

ll- Yield and yield components

At harvest the sample was taking from the median guarded rows and
terraces of each plot then topped, cleaned and the following characters were
recorded: 1- average number of roots per feddan (number/ fed.); 2- average
root yield (Mg/ fed.); 3- average top yield (Mg/fed.) and 4- sugar yield {(Mg/
fed.), whereas, sugar yield was calculated according to the foliowing
equation:

Sugar yieid = Root yield (Mg/fed.) x Sucrose %

ill- Technological quality

The following measured parameters were recorded and used to compare

between freatments: 1- total soluble solids percentage (T.5.8 %) was
determined with a hand reflectometer; 2- sucrose percentage was determined
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according to the method described by Le- Docote (1927), by using Digital
Automatic Polarimeter and 3- Juice purity percentage was determined
according to the method described by Carruthers and Field (1961) using the
following equation:

Sucrose percentage x 100

Juice purity percentage =
T.8.8

Statistical Analysis

The obtained data were subjected to the appropriate statistical analysis
according to procedure out lined by Sendecor and Cochran (1580).
Combined analysis between two locations and two seasons were deduced
according to Mc intosh, M. 8. (1983). The significant difference (L.S.D)
(Waller and Duncan, 1969) at 5% level of significant was don to compare
between means.

RESULTS AND DISCUSSINS

I- Growth attributes

The present data in Table (1) show the average values of root length and
diameter (cm), fresh weight of root and leaves (g/ plant) after 210 days from
sowing, as affected by different land leveling, sowing methods under three
plowing depths during two growing seasons 2007/ 2008 and 2008/ 2009.

1- Land leveling method

Results presented in Table (1) indicate that the use of laser leveling before
sowing sugar beet achieved the highest values of the measured growth
attributes i.e., root length and diameter {¢m), fresh weight of root and leaves
{g/ ptant) were 34.88, 13.36 cm and 733.40, 661.69 g/ plant respectively,. The
rates of increase were {6.8%, 1.3% and 5.5%, 1.6% respectively,) compared
with the traditional land leveling. The highest increase value observed with
laser leveling for both fresh weight of roots and leaves.

These results are in harmony with those reported by Hassan (2007) who
found that the use of laser leveled soil resulted in increases for root
perimeter. Also, El- Maghraby ef af (2008) reported that laser leveling gave a
significant increase in root length and root perimeter.

2- Plowing depths

The results in Table (1) show that the highest root length, diameter, fresh
waight of root and leaves (34,31 and 12.85 cm, 740.31 and 637.81 g/ plant,
respectively) were achieved with plowing depth of 40 cm. While the lowest
(32.81 and 12.22 cm, 679.10 and 582.57 g/ plant, respectively) were obtained
with plowing depth of 30 cm. There was no significant difference between the
two examined depths {40 and 50 cm).

The obtained resuits were in the same trend with those recorded by Awad
(2000) and Cavalaris C.K. {2002) who stated that increasing depth of
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cultivation to 40 cm in sugar beet soil enhance the physical condition of the
uncultivated profile and makes it favorable for root growth. Also, Agami
{2005} reported that increasing plowing depth creates the suitable condition
for root growth. Hassan (2007) found that the highest values of root length
and diameter were obtained by deep pilowing.

It could be concluded that, plowing depth is the major considerable factor
in seedbed preparation to create suitable conditions for seed germination
and root growth to give the best root buildup.

Table (1): Effect of land leveling, plowing depth and sowing method on
growth attributes of sugar beet by combined analysis for the two
techniques of land leveling and the two seasons of 2007/ 2008

and 2008/ 2009,
Treament | Rootlengtn | Root diametsr | PR CC | P
_{g/ plant} {g/ plant) _
Land leveling
Laser 34.88 13.02 744.51 §52.43
Traditional | 3266 12.03 702.72 §78.09
L.s.D 1.02 0.24 18.60 36.65
Plowing depth (cm)
30 32.81 12.00 701.32 590.90
40 ey | 12.36 737.53 631.53
50 34.19 1221 732.00 623.35
L.S.D 1.01 0.29 21.88 26.18
Sowing method

Planter 34.92 1.7 700.29 659.03
Row 34.00 12.81 73214 613.69
I Traces 32.39 13.06 738.42 573.06
L.s.D 0.9¢ 0.24 19.53 24.77

* L.S.D = Least significant difference

3- Sowing methods

The results obtained in Table (1) confirmed that there were significant
differences between the three sowing methods of sugar beet. Mechanical
sowing by using the planter was attained the superior values of root length
and fresh weight of leaves/ plant {(34.92 cm and 650.68 g/ plant, respectively).
While the highest values of root diameter and fresh weight of root/ plant were
obtained with traditional sowing on terraces (13.06 ¢cm and 738.42 g/ plant,
respectively).
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The relative increase in root length and fresh weight of leaves/ plant under
sowing mechanization may be due to the regular occupied sowing area by
singte plant which consequently made more availability of light and nutrients
lead to optimization of photosynthesis.

1I- Yield and yield components

The data shown in Table (2) indicate the effect of land leveling techniques,
sowing methods and deep plowing during the two seasons of 2007/ 2008 and
2008/ 2009 on yield and yield components.

1- Land leveling method

Daia in Tabie (2) proved thai the use of laser leveling technique pre-
sowing sugar beet achieved the highest values of root, top and sugar yield
(Mg/ fed), (25.803, 11.893 and 4.778 Mg/ fed, respectively). The rate of
increasing (8.2%, 23.7% and 14.9%, respectively) compared with traditional
land leveling. On the other hand, there was no significant difference between
the two methods of land leveling on number of root/ fed.

The present results are in harmony with those obtained by Hassan (2007)
who found that laser leveling produces the hlghest values of root, top and
sugar yield (Mg/ fed).

2- Plowing depth

The results in Table {2) show that, the highest value of number of roots/
fed (35315 roots/ fed) was achieved with plowing depth 50 cm, while the
lowest value {33424 roots/ fed) was obtained with plowing depth 30 cm. As
well as the highest value of root, top and sugar yield (25.646, 11.582 and
4.714 Mg/ fed, respectively) were achieved with plowing depth 40 cm. While,
the lowest value (23.215, 9.375 and 4.064 Mg/ fed, respectively} were obtained
with plowing depth 30 cm. On the other hand, there was no significant
difference between the two depths (40 and 50 cm) on both number of roots
per feddan and top and sugar yield.

These resuits are parallel with those recorded by Khalifa (2000) and Awad
et al (2004 and 2008) who reported that, the deep plowing for sugar beet soil
gave the highest value of root yield (Mg/ fed). Also, Agami (2005) reported
that plowing depth of 40 cm resulted in highest values of root, and sugar
yield (Mg/ fed).

" The increase in root yield/ fed resuited from plowing depth which
considered as the major process in seedbed preparation, where created
suitable conditions for seed germination and growth. Additionally, these
results were expected since plowing depth significantly increased length,
diameter and weight of root/ plant.

3. Sowing method

Data in Table (2}, also, show clearly that humber of roobsl fed, root, top
and sugar yield (Mg/ fed) statistically affacted by the tested sowing method.
Sowing sugar beet mechanically by planter tended to increase the values of
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those parameters and attained additional increments in them soaring those
under traditional method (rows) amounted by 13.9%, 8.9%, 8.1% and 12.1%,
respectively, as well as (terraces) amounted by 32.7%, 25.8%, 25.6% and
32.7%, respectively.

These results are paraliel with those recorded by El-Geddawy et a/ (2008)
whom reported that the total average of the root number/ fed of the two
seasons appeared a relative advantage in this trait over the two hand
sowings.

The relative increase in the root number/ fed may be duo to the regular
sowing distance under sowing mechanization which in turn reflected root
number at harvest. As weii as, root yieid (Mg/ fedj statisticaiiy affected by the
studied sowing methods. Sowing sugar beet mechanically tended to increase
the values of root yield and attained additional increments in root yield over
those under the tradltlonal method {sowing manuaily) amounted by 8. 52 %
and 25.08 % in the 1™ and 2™ seasons, respectively.

Table {2): Effect of land leveling, plowing depth and sowing method on yleld
and yieid components of sugar beet by combined analysis for the
two techniques of land leveling and the two seasons of 2007/ 2008

and 2008/ 2009.
Treatment No. of roots Root yield Top yield Sugar yield
{number/ fed.) (Mg/ fed) {Mg/ fed) _{Mg/ fed)
Land leveling

Laser 34979 25,303 11.893 4778

Traditicnal 34122 23.842 9612 4,158

L.S.D 1428 0.873 1.361 0.165
Plowing depth (cm) '

30 33424 23.215 9.375 4.084

40 34911 25.646 11.582 4714

50 35315 25,605 11.301 4.627

LS.D 177 0.710 1.713 0.175

Sowing method

Planter 39386 27.447 11.855 5.066

Row 34585 25.206 10.965 - 4.519

Traces 29679 21.813 9.439 3.819

L.S.D 1277 0.827 0.835 0.166

* L.S.D = Least significant difference
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lli- Technological quality

The data in Table (3) showed that, the effect of land leveling technique,
sowing methods and deep plowing during the two seasons of 2007/ 2008 and
2008/ 2009 on total soluble solids (T.5.8), sucrose and purity percentages.

1-Land leveling method

The data presented in Table {3) reveal that the usage of laser leveling pre-
sowing sugar beet achieved the highest values of total soluble solids (T.S.5)
and sucrose percentages that recorded a significant increase soaring that of
 traditional land leveling by more than (6.8% and 6.2%, respectively). On the
other hand, there was no significant difference between the two methods of
land leveling on purity percentage.

These results agree with those obtained by Hassan (2007) who reported
that the use of laser leveling technique attained the highest values of total
soluble solids (T.5.8) and sucrose percentages.

2- Plowing depth

The data presented in Table (3) reveal that, total soluble solids (T.5.S) and
sucrose percentages were significantly increased with increasing plowing
depth; there were significant distinction betwean the three plowing depths.
The results order from the highest values of total soluble solids (T.S.8) and
sucrose percentages (22.04% and 18.30%, respectively) with the plowing
depth of 40 cm. The lowest plowing depth (30 cm) achieved the lowest values
of total soluble solids (T.5.S) and sucrose percentages (20.88 and 17.48%,
respectively).While, there were no significant differences between the two
plowing depths (40 and 50 cm) on these precedent characters. On the other
hand, there were no significant differences between the three plowing depths
on purity percentage Agami (2005).

3- Sowing method

The collected data in Table (3) revedfed that, there were significant
differences between the three methods of sowing sugar beet. The
mechanical sowing by planter gave the highest significant value of total
soluble solids (T.5.8) and sucrose percentages (22.14% and 18.38%,
respectively}) that recorded a significant increase over other two the
traditional methods (rows and terraces) by more than (2.5% and 2.6%, 5.6%
and 5.1%, respectively). On the other hand, there was no significant
difference between the three methods of sowing on purity percentage.

These results are parallel with those recorded by El-Geddawy et a/ (2008)
whom showed that, the mechanical sowing achieved the highest values of
total soluble solids (1.5.8) and sucrose percentages.
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Table {3): Effect of land leveling, plowing depth and sowing method on
technological quality of sugar beet by combined analysis for the
two techniques of land leveling and the two seasons of 2007/ 2008

and 2008/ 2009.
N b O [pe—
Yo %
Land leveling
Laser 22.28 18.47 0.831
Traditional 2086 : 17.39 0.834
L.S.D 049 0.26 N.S
Plowing depth {cm)
30 20.88 17.48 0.838
40 22.04 18.30 0.832
50 24.79 18.02 0.829
L.S.D 0.34 0.41 N.3
Sowing method
Planter 22,14 18.38 0.831
Row 21.61 17.92 0.830
Traces 20.95 17.49 0.836
Ls.D 0.40 0.36 N.S
* LS.D = Least significant difference
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