J.Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 8 (11): 605 - 612, 2017

Impact of Some Soil Amendments Application on Soil Properties, Fodder Beet

Productivity and Quality under Salt Affected Soil

Wafaa A. Hafez';Zeinab M. Abd EI-Naby’; Walaa M. E. Mousa’ and Hend H. M. Hassan’

! Environment Res. Sec., Soil, Water and Environment Res. Inst. Agric. Res. Center, Giza,
Egypt

*Forage Crops Res. Sec., Field Crop Res. Inst., Agric. Res. Center, Giza, Egypt

Corresponding author of forage e. mail: zeina.bree@gmail.com

Corresponding author of soil e. mail: Wafaa.hafez28@yahoo.com

nis aTtic
8 was °

CHECKED

against plagiarism

using
Turnv
software

ABSTRACT

A field experiment was in Sahl El-Tina site, North Sinai Governorate, during the two successive seasons (2015/16 and
2016/17) to study the of applying some soil amendments (sulphur (S) (0.5 Mg fed™"), gypsum (G) (2 Mg fed™'), compost (C) (5
Mg fed ™) and their combinations, (S+G), (G+C), (S+C) and (S + G and C), comparing with control) in salt affected soil on soil
properties, forage yield and quality of fodder beet variety, A randomized complete block design with three replications was
applied.Application of soil amendments weresignificantly edsoil EC values in case of the first and second growing seasons.
Whereas, the soil pH was significantly decreased by applying all amendments compared to control. The concentrations of N, P
and K in fodder plants illustrate a relative increase by decreasing soil salinity as a result of was adding different amendments.The
results showed that soil amendment application increased top and root fresh yield, dry matter yield, crude protein content, root
length and diameter, while values of Nutrient Detergent Fiber (NDF) and Acid Detergent Fiber (ADF) Generally fodder beet top
had higher contents of crude protein, crude fiber and ash than roots and the reverse was true for organic matter and nitrogen free
extract contents. The percentage of Total Digestive Nutrients percentage (TDN), Relative Feeding Value (RFV) and Relative

Forage Quality (RFQ) overall the studied treatments had a prime performance as a superior intake.
Keywords: Fodder beet (Beta vulgaris), salt affected soils, soil amendment, yield, quality.

INTRODUCTION

In Egypt, improving saline soils is an important
part in the agricultural program. Gypsum is usually used
for the reclamation of saline-sodic and sodic soils
(Amezketa et al., 2005). Wong et al. (2009) reported
that gypsum and organic matter treatments are used for
ecreas effects of high sodium irrigation water in
agricultural area because of its solubility, low-cost,
availability and ease of handling Use of organic
treatments may promote sustainability as a result of its
long-term ameliorative effects on soil physical,
chemical and biological properties (Ould-Ahmed ef al.,
2010). Application of gypsum and organic matter to the
surface soil will reduce spontaneous dispersion and EC
down to the subsoil, compared to the addition of
gypsum alone (Vance et al., 1998). Compost is an
organic matter resource resulting from exploiting wastes
through the controlled bioconversion process. Many
studies have revealed the benefits of organic treatments
in improving physical, chemical and biological
properties of soil that depending on the quantity and
composition (Courtney and Mullen, 2008).

Moreover, sulphur is a good efficient treatment
for improving the physical, chemical and nutritional
properties of the soil and for rising crops yield
production especially when it is combined with organic
manure application. Gad and Kandil, (2010) stated that
sulphur amendment enhances plant growth parameters
by reducing soil pH and consequently increases the
solubility of fixed minerals and so its concentration in
the root zone.

Fodder beet is popular crop in several countries
such as Egypt, United States of America, Denmark and
Netherland. In Egypt beet, is known as important
forage crop, which the national income (Abd El-Naby
et al., 2014). Because fodder beet contains high water
and sugar, it increases milk product and is suitable

forage for dairy cows. It is used by chipping and by
mixing with straw in European countries. It is also
reported that fodder beet plant is suitable to make silage
(Akyildiz 1983 and Ozen et al., 1993). Fodder beet is
one of the promising forage crops which is not only
recommended as a good source of energy for dairy cows
(Gaivoronskii, 1981) but also is suitable for sowing in
marginal lands such as saline soil (Abou El- Hassan et
al., 1971 and Rammah et al, 1984). Fodder beet is
sowing as an annual winter crop and offers a superior
yield potential than any other arable fodder crop, when
grown under suitable conditions, it can produce about
20 ton ha™ dry matter yield (DAF, 1998). Both the top
and the root growth parts are used to feeding the
animals but, the main fodder is the tuberous root
(Ibrahim, 2005). In summer seasons, fodder beet fulfill
the gap of forage production. Abd El-Naby et al., (2013)
recorded that Rota variety achieve the greatest total
fresh yield (43.13 and 39.22 ton fed™) in Serw (salt clay
soil) and Ismaelia (sandy soil) sites, respectively.

The forage feeding value is distinct according to
its capacity to promote animal production which
depends upon its ability to provide nutrients to the
animal. Green forage is very important in dairying as it
is a source of carotene, the precursor of vitamin A, and
calcium (Abd Alrahman and Ahmed, 2005).

The aim of the present study was to assess some
soil amendments and their combinations on soil
properties, fodder beet yield and quality in case of salt
affected soil of Sahl El-Tina.

MATERIALS AND METHODS

A experiment was in a private farm in Sahl El-
Tina site, North Sinai Governorate, during 2015/16 and
2016/17 to study the effect of three soil amendment,
sulphur (S) (0.5 Mg* fed), gypsum (G) (2 Mg fed™),
compost (C) (5 Mg fed') and their combinations;
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(§+G), (G+C), (S+C) and (S+G+C); comparing with
control treatment on the yield and yield components of
exotic fodder beet variety, viz. Rota. Mg" (mega gram)

= ton = 1000 kg). The physical and chemical analyses of
the soil of the experimental farm are presented in Table
1.

Table 1. Some Physical and chemical properties for the soil of the experimental site.

Particles size distribution

Coarse sand (%) Fine sand( %) Silt (%) Clay (%) Textural class O0.M.% CaC0O;%
7.44 68.44 9.60 14.52 Sandy clay 0.41 7.85

. Cations (meq/L) Anions (meq/L)
pH (1 25) EC (dS/m) Ca™ Mg++ Nat K HCO-3 Ccr SO--4
8.32 13.5 27.84 23.53 83 0.63 1.93 90.24 42.83
Available Macronutrients (mg/kg) Available Micronutrients (mg/kg)
N P K Fe Mn Zn Cu
60 3.10 168 2.13 1.45 0.72 0.008

Soil management

Soil surface was leveled using laser technique.
The site was subjected to Deep sub-soiling plough and
field drains at a distance of 10 m between each of two
drains at a depth of 90 cm at the drain beginning were
established in conjunction of irrigation canal in the
middle part of the experimental treatment unit. The
treatment units were subjected to continuous and
alternative leaching processes before fodder beet
planting.

Table 2. Chemical properties of the used compost.

The treatments application

Sulphur, gypsum and compost (of 99% purity)
were incorporated in soil, ploughed and followed by
irrigation. All soil treatments were applied one month
before sowing to assure their complete decomposition
and soil was irrigated after sowing. The compost
chemical properties are shown in Table (2). The
compost analysis was according to the standard
methods described by Brunner and Wasmer, (1978).

. EC dSm™ . C CN OM N P K Fe Mn Zn
Moisture content % (: 5) pH (1:2.5) (%) (mgkg™)
20.25 2.35 7.65 29 1:10 35 287 073 1.57 215 120 94
Soil analysis and the 2" growing  seasons, respectively.

Surface soil samples (0- 30 cm) were collected,
air- dried, sieved to pass through a 2 mm sieve and
mixed thoroughly. Organic matter, total soluble ions
and electrical conductivity (EC) were determined in the
saturated soil paste extract while the pH was measured
using a pH meter in soil suspension (1: 2.5) as described
by Page et al., (1982). Available nitrogen was measured
according to the modified Kjeldahal method by Black,
(1965). Available P and K were extracted using
ammonium bicarbonate (DTPA) as described by
Soltanpour, (1985) and determined using Inductively
Coupled Plasma (ICP) Spectrometry model 400 also,
Na'/K" and Ca®"/Mg?" percentages were measured.

Plant analyses

The plant samples were oven dried at 70°C for 48
h up to constant dry weight, then ground and wet
digested using H,SO4:H,0 method (Page et al., 1982).
The digests were then subjected to the measurement of
nutrients N, P and K (Cottenie et al., 1982). The plant
content of nitrogen was determined by Kjedahl method
(Chapman and Partt, 1961).
Field procedures
The design of the experiment was a randomized
complete block with three replications. Surface
irrigation system was followed where each treatment
consisted of 5 ridges 4.5 m long and 60cm apart with
30cm between hills (two seeds/hill) i.e. treatment area
was 4.5 x 3m. Fodder beet (Beta vulgaris L.) seeds were
sown on 17" and 15" October at 2015/16 and 2016/17
seasons, respectively. Fodder beet was sown after Zea
maize and after Cow pea Vigna unguiculata, in the 1%

Superphosphate was during land preparation at a rate of
200kg fed” , while urea (46.5 % N) was added at a rate
of 60kg N fed" at three equal doses, after 30 days, 60
days and 90 days from sowing. Whereas, potassium
sulphate (50% KP) at a rate of 100 kg fed” was applied
at two equal doses, after 30 days and 60 days from
sowing. The normal agricultural practices for growing
fodder beet were applied. At harvest time ten plants
were taken at random from each treatment for
measuring the root , fresh weight of root as kg plant”
Meanwhile, the fresh forage yield of roots tops ton fed”
were recorded.
Forage Evaluation:
- Chemical composition

Laboratory chemical analysis of the fodder roots
samples and energy estimation dry matter (DM), ash,
ether extract (EE), crude fiber (CF), crude protein (CP)
and nitrogen free extract (NFE) were determined
according to the procedures of AOAC, (1985). DM of
fodder roots was determined by oven drying at 105°C
for a period of 12 h and ash at 550°C for a period of 3 h.
Total nitrogen was determined by Kjeldahl method and
CP was obtained from N where, CP= Nx6.25. The
metabolic energy concentration (ME) of each feed
ingredient was calculated by formula according to
(MAFF, 1975). Organic matter % (OM) and nitrogen
free extract (NFE) concentrations were estimated using
the following equations: OM% =100 — (Ash%) and
NFE= 100 — (CP%+ CF%+ EE% + Ash%).
- Cell wall content

Acid Detergent Fiber (ADF), Nutrient Detergent
Fiber (NDF) and Acid Detergent Lignin (ADL) were
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determined using the ANKOM filter bag technique
(Komarek, 1993).
- Nutritive values

The total digestible nutrients (TDN) based on dry
mater basis was estimated according to Heeney (1978),
relative feeding value % (RFV) was estimated
according to Uttam et al., (2010) and relative forage
quality % (RFQ) was estimated according to (Moore
and Undersander, 2002).
Statistical analysis

Data were analysis of variance using SAS 9.1
(2004). Data of the two seasons are presented in a
combined analysis, because the test of homogeneity of
variance (Winer, 1971), when performed, revealed that
the error of the variance between the two experimental
seasons was not significantly different.

RESULTS AND DISCUSSION

Soil EC, pH and organic matter as affected by soil
amendments

In case of the first and second seasons the three

and their combined had significantly decreased soil
EC values relative to the control (Table 3). In the first
season, the EC values more slowly by applying gypsum
and sulphur treatments than in compost and other
combined treatments, but in the second season the EC
values had to a lower level in all treatments. The
decrease of soil EC may be due to the improvement in
soil porosity and hydraulic conductivity by adding soil
amendments, which resulted in enhancing the leaching
of salts. is mostly in harmony with Hussain et al.,
(2001); who that only a slight decrease occurred when
different amendments were applied alone or in
combination with other amendments except in case of
using sulphur or its combination with FYM.

The pH decreased among all amendments
relative to the control (Table 3) in the first and second
seasons. This behavior may be due to the organic matter

(compost ) fraction where the negative charged surfaces
increased due to the dissociation of H' from certain
functional groups particularly from carboxylic (-COOH)
and phenolic (-C¢H,OH) groups. Also, Khan et al,
(2006) found that the soil pH decreased by gypsum
application from 8.54 to 7.54. Moreover, Mahmoud
(2011) recorded relative decreases in soil pH compared
to the control which varied from 8.35 to 8.31 and 8.37
to 8.17 in case of the two seasons by applying gypsum
and sulphur treatments, respectively.

Soil organic matter contentsignificantly higher in
all treatments than the control whereas the highest value
exists in compost treatment in the first season than the
other ones, (Fig. 1). the second season than in the first
one although the same mass of organic matter was to
the soils. This may be a result of sowing cowpea
between the two growing seasons. This is with Tejada
et al., (2006), who stated that the of organic on soil
organic carbon depends on the chemical nature of the
amendments. macronutrients N, P and K significantly
increased With applying of soil amendments alone or
combined than control in the first and the second
seasons, respectively.

Available cations soil as affected by amendments
application.

Fig. (2) shows the of available cations in soil in
case of the first and second seasons after amendments
application and also at the end of the experiment for all
treatments including control. The Na'/K" in first season
(C), (S+G) and (S +C) treatments; intermediate in case
of (G) and (S+G+C) treatments; whereas, the lowest
exists in control (Fig.2). But in the second season the
more slowly in (G) and (C) treatments than in (S) and
other combined treatments. Ca®"/ Mg®" tended to be
lower in the first season than in the second one, where
the in Ca*' /Mg?" was the greatest in (G) treatment.
Ca*" /Mg?" in the second season (Fig. 3).

Table 3. Some chemical properties (EC and pH) and macronutrients content in the studied soil after fodder

beet harvesting.

pH EC Available macronutrients (mg kg™)
Treatment (1:2.5) (dSm™!) N K
Season ISI 2nﬂ 15 nd 15[ 2lld ISI 2lld 15[ 2nd
Control 8.10 8.08 1297 11.50 50 80 491 473 210 320
Sulpher 748 770 936 6.25 160 170 13.76 12.81 230 410
Gypsum 7.54 777 899 571 130 130 12.78 12.33 130 410
Compost 7.59 7.83 10.21 7.49 160 160 11.08 1424 180 410
S+G 770 7.51 10.99 9.39 150 150 13.22  12.37 230 430
G+C 7.54 729 1038 9.34 150 160 1297 11.49 240 420
S+C 745  7.13 11.02 8.68 130 130 12.77 12.24 190 410
S+G+C 746 7.65 10.04 7.24 110 110 10.89 13.37 340 410
Mean 7.61 7.62 1049 820 130.00 136.25 11.55 11.70 218.75 402.50
L.S.D.(0.05) 0.111 0.199 0.331 0.507 1.142 1930 0.157 0.396 1321 3.811
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Fig. 1. soil contents of organic matter percentage in
first and second growing seasons
Organic amendments would increase the amount
of Ca**derived from CaCO, because of the formation of
organic acids (Wong et al, 2009). Furthermore,
potassium and sodium ions on the soil colloids would be
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replaced by calcium ions and leached from the soil. The
results that, by the end of the experiment, the dominant
ions changed from Na" and K" to Ca*" in soil by sulphur
and gypsum treatments, respectively.

David and Dimitrios, (2002) demonstrated that
Mg content tended to decrease in all treatments over
time. Previous studies have reported that Ca*" could
improve soil structure by forming cationic bridges
between clay particles and soil organic matter. In
addition, Ca®'can inhibit clay dispersion and the
associated disruption of aggregates by replacing
Na' and Mg®* in clay and aggregates, thereby promoting
aggregate stability (Zhang and Norton, 2002). These
results indicate that sulphur, gypsum, compost and
combined treatments could help in reducing the salt
content and improve saline soil properties.
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Fig. 2.The relative percentage of Na* and K in saline
soil

Botanical and agronomic aspects of fodder beet:

Data in Table (4) show the mean performance of
fodder beet, root and top, characters plant” by applying soil
amendment. Significant differences were observed over all
treatments. For instance, the tallest root length exits in case
of applying (C) treatment. While the tallest top height was
recorded in combined (S+G+C) and (S+C) with (65.70 and
59.75 cm, respectively) whereas control and (G) treatments
had the shortest top (46.50 and 46.63 cm, respectively).
Combined (G+C) gave the biggest root diameter (30.25
cm) whereas control was the lowest one (11.63 cm). The
application of combined (S+G+C) gave the highest root
and top fresh weight plant’ (231 and 0.36 kg plant”,
respectively) Moreover, the control and (S) treatments
gave the lowest root and top fresh weight plant'. The
relative relationship between top / root % recorded higher
percentage in case of control and (S) treatment (21.01 and
19.55%, respectively), whereas combined (S+G+C) had
the lowest one (15.58%). Moreover, combined (S+G+C)
produced fresh and dry yield of (43.85 and 6.33 ton fed™)
for root and (8.62 and 1.38 ton fed™) for top, respectively.

The results are in harmony with Wanas et al.,
(2007), who proved the importance of adding compost to
clay soil for increasing the productivity of root crops such
as fodder beet. Also, Sherif et al., (2012) found that
compost tea increased root and sugar yields of sugar beet
cultivated in saline calcareous soil at Ras Sudr.

Fig. 3.The relative percentage of Ca’* and Mg®*
in saline soil

Fodder beet root and top contents of macronutrients as
affected by the studied treatments.

Data in Table (5) show the of N, P and K in fodder
beet root and top. These contents increased by applying of
soil amendments and their combinations, whereas the
lowest contents of these nutrients were observed in control.
The N, P and K in root and top over the two growing
seasons were clearly increased by decreasing soil salinity
as a result of adding different amendments. The relative
increase of the studied N, P and K in fodder beet plants
depends mainly on the type of amendments were used
compared with control. This finding is in agreement with
the results obtained by Gad and Kandil (2010). Lange et
al., (2005) found that surface applications of gypsum,
sulphuric acid and gypsum + Ca (NO;), were equally
effective in improving infiltration rates compared to the
control within one year of application.

Chemical composition of the feed (quality)
a- Root

As shown in Table (6-a) it is obvious that applying

the studied treatments results in a significant difference in

the Chemical composition / DM% of fodder beet roots
treatments. Organic matter % ranged from 91.51% (G) to
94.88% combined (S+C) with an average of 93.21%. CP
recorded its highest percentage with combined (S+G+C)
treatment (7.47% / DM) whereas control had the lowest
one with (5.86% / DM) of fodder beet roots.
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Table 4. Mean performance of top and root agronomical traits plant™ and yield ton fed" over two growing

seasons.
-1 Root yield ton  Top yield ton
Plant f)é d! p t)"e d!

Treatments Root . Root To Top /
length Top cl::;lght dia nl} e(r;:' cm weight weigﬁlt rogt Fresh Dry Fresh Dry

cm kg kg ratio
Control 28.63 46.50 11.63 1.19 0.25 21.01 24.06 292 491 0.72
Sulphur (S) 29.33 53.63 12.55 1.33 0.26 19.55 25.16 3.43 6.16 0.79
Gypsum (G) 30.50 46.63 18.30 1.54 0.27 17.53 28.54 4.01 4.96 0.70
Compost (C) 33.88 51.00 20.70 1.86 0.31 16.67 36.55 5.27 6.33 1.05
S+G 30.25 56.75 13.33 1.56 0.28 1795 3196 4.69 5.76 0.92
G+C 33.00 54.63 30.25 1.88 0.33 18.75 42.86 5.85 7.26 1.11
S+C 31.50 59.75 13.80 1.76 0.32 17.02 3594 5.16 7.10 1.05
S+G+C 33.13 65.70 24.82 2.31 0.36 15.58 43.85 6.33 8.62 1.38
Mean 31.28 54.32 18.17 1.68 0.30 18.01 34.12 4.71 6.39 0.97
LSD (0.05) 1.777 3.094 1.767 0.156 0.050 3.561 444 0.601 0.801 0.118

Table 5. Fodder beet root and top contents of macronutrients
as affected by the studied treatments over two
growing seasons.

%

Treatment N P K N P K
Root Top
Control 096 0.72 092 066 0.84 1.04
Sulpher (S) 1.14 0.85 291 284 1.04 345
Gypsum(G) 1.09 0.82 252 2.19 097 3.03
Compost (C) 1.20  0.81 1.97 2.03 0.93 2.34
S+G 1.07 0.88 2.58 226 0.95 2.78
G+C 1.14 095 246 180 0.98 2.49
S+C 1.15 0.80 296 214 0.98 3.87
S+G+C 1.18 094 299 214 1.07 3.46
Mean 1.12  0.84 242 201 097 2.80
L.S.D.(0.05) ns. 0.14 1.10 ns. 0.07 0.57

CF% ranged from 7.38 % in case of (C)
treatment and reached 9.18%/ DM of control with an
average of 8.57% / DM. On the other hand, the nitrogen
free extract ( showed its highest value (77.00%) by the
application of combined (S+C) treatment whereas, the
lowest value (73.84%) was recorded with (G) treatment.
Ash content ranged from 5.12% for (S+C) treatment
and reached 8.49% for (G) treatment with an average of
6.36%. Combined (S+G+C) treatment gave the highest
percentages of ether extraction ( and metabolic energy
content with (2.03 and 1.27%, respectively).
b-Top

Table (6-b) shows the chemical composition /
DM of fodder beet top soil amendments recorded
significant differences (P<0.05) except for metabolic
energy %. The highest organic matter of fodder beet
top was recorded (77.86%) in case of (G+C) treatment.
Crude protein recorded an average of 12.72% for all
treatments. Also control treatment showed the highest
value of fiber (13.51%). Control showed the lowest
content of nitrogen free extract (50.23%), while (C)
treatment performed the highest content (52.90%). Ash
% ranged from 22.14% (G+C) to 24.47% of the control
with an average of 23.10%. Combined (S+G+C)
treatment had the best percentage of ether extraction
(1.99%) whereas; the lowest value existed in case of (S)
treatment (1.62%).

Top recorded minor values of ether extract (EE)
than roots whereas fodder beet root contain higher
percentage of metabolic energy (ME/DM%) than top.
Fodder top exposed higher contents of crude protein,
crude fiber and ash than root.

OM% performed lower values in fodder beet top
compared with its values for roots whereas CP% higher
values exist in fodder top than roots for all treatments.
Fodder top contains higher values of CF% than roots but
roots dry matter contain higher values of nitrogen free
extract than tops by applying soil amendments alone or
combined. The existing highly significant increase in CP%
is in accordance with Patel et al., (2007) also, CF% results
is in line with those reported by Mustafa, (2007).

Fiber fractionations and root quality
Table (7) presents the results regarding the root dry

matter (DM%) content of the analyzed samples.

Significant differences (P<0.05) were recorded among

treatments for Fiber fractions (acid detergent fiber %,

nutrient detergent fiber % acid detergent lignin and root

quality (total digestive nutrients and ).

Acid detergent fiber % % values varied from
13.30% of (S+G) to 14.96% of control. Nutrient detergent
fiber % values varied between 19.01% of (G+C) and

21.70% of control whereas, acid detergent lignin%
ranged from 1.88% of combined (S+G+C) to 2.48% of
control.

For root quality the total digestive nutrients
(TDN%) ranged from 55.86 % of control to 57.58% for
(C) treatment with an average of 57.15%  for all
treatments. The relative forage value (RFV%) performed
the best percentages across all treatments and ranged from
331.14% for control up to 382.91% for (G+C) with an
average of 351.31% overall treatments. The relative forage
quality (RFQ%) across all treatments ranged from 194.75
for control up to 427.84% for (S+G+C) treatment, also
control treatment had confirmed a prime feeding. Control
treatment gave the highest percentage of (ADF, NDF and
and the lowest percentage of (TDN, RFV and
respectively). All treatments recorded RFV % higher than
151%, and considered as a prime feeding according to
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Uzun, (2010) category. The relative feeding value is not a
direct measure of the nutritional content of forage, but it is
important for estimating the value of forage (Van Soest,

1982). All studied treatments had a prime performance of
RFV% as a superior intake%.

Table 6. Chemical and metabolic energy content (%/DM) of root and top fodder beet over two growing

seasons (2015/16 and 2016/17).

Treatments a-Root
OM% CP% CF% NFE% Ash% EE% ME%
Control 92.71 5.86 9.18 75.95 7.29 1.72 1.23
Sulpher (S) 92.92 7.16 8.26 75.60 7.08 1.90 1.24
Gypsum (G) 91.51 6.58 9.08 73.84 8.49 2.01 1.22
Compost (C) 92.99 7.39 7.38 76.32 7.01 1.90 1.25
G+S 92.99 7.19 8.55 75.24 7.01 2.01 1.24
C+G 92.86 7.42 8.89 74.63 7.14 1.92 1.24
C+S 94.88 7.41 8.48 77.00 5.12 1.99 1.27
C+G+S 94.84 7.47 8.76 76.58 5.16 2.03 1.27
Mean 93.21 7.06 8.57 75.65 6.36 1.93 1.25
L.S.D (0.05) 0.840 0.416 0.634 1.05 1.27 0.07 0.01
b-Top

Control 75.53 10.14 13.51 50.23 24.47 1.65 0.94
Sulpher (S) 76.79 13.18 10.23 51.76 23.21 1.62 0.98
Gypsum (G) 76.95 12.61 11.23 51.4 23.05 1.71 0.98
Compost (C) 77.55 13.23 9.75 52.9 22.45 1.67 1.00
G+S 77.07 13.16 10.03 52.16 22.93 1.72 0.99
C+G 77.86 12.88 11.28 51.97 22.14 1.73 0.99
C+S 77.16 13.27 10.06 51.86 22.84 1.97 1.00
C+G+S 76.31 13.25 10.19 50.88 23.69 1.99 0.98
Mean 76.90 12.72 10.79 51.65 23.10 1.76 0.98
L.S.D (0.05) 0.408 0.725 0.442 0.707 0.408 0.222 n.s.

Abbreviations: OM: Organic mater, NFE: nitrogen free extract, E.E.: ether extract and ME: metabolic energy

Table 7. Percentage of fiber fractionations and root
quality% of fodder beet over two growing
seasons (2015/16 and 2016/17).

Fiber fractions  Root quality traits

Treatments (%DM) (% DM)
ADF NDF ADL TDN RFV_ RFQ
Control 1496 2170 248 55.86 331.14 194.75
Sulpher (S) 14.31 21.47 229 5728 336.88 231.11
Gypsum(G) 14.39 20.65 229 56.62 349.98 269.85
Compost (C) 13.98 20.51 220 57.58 353.81 356.91
S+G 13.30 2095 228 57.29 348.73 320.98
G+C 13.67 19.01 224 57.50 382.91 398.10
S+C 1473 20.13 227 57.52 357.79 345.40
S+G+C 14.11 20.75 1.88 57.57 349.27 427.84
Mean 14.18 20.65 2.24 57.15 351.31 318.12
LSD (0.05) 0.689 1.18 0.205 0.889 20.23 23.43
Abbreviations: ADF: Acid detergent fiber , NDF%: Nutrient

detergent fiber , ADL%: Acid detergent lignin , TDN%: Total
digestible nutrients , RFV%: Relative forage value and RFQ%:
Relative forage quality.

CONCLUSION

o The addition of sulphur, gypsum and compost led to
decreasing soil salinity, as well as soil pH.

o Soil organic matter content was significant higher in
all amended treatments than the control.

o T study that soil amendment improved the agronomic
characters of fodder beet plan“'.

o The root yield of fodder beet forage ton fed’
increased over the two growing by applying of soil
amendments. Combined (S+G+C) treatment gave the
highest forage productivity ton fed” of root and top in
fresh and dry yield.

o The use of soil amendments increased the macro
elements content in plant.

o Increasing dry matter yield, crude protein content and
yield values in conjunction with decreasing fiber
fractions content were realized after using soil
amendment in fodder beet production.

o Control treatment revealed the highest percentage of
(ADF, NDF and ADL%) whereas it had the lowest
percentage of (TDN, RFV and RFQ%).

o All soil amendments in this study had a prime
performance for ADF, NDF and RFV% as a superior
intake%.

o In this study, we recommend the use of soil
amendment (sulfur, gypsum and compost) alone or
combined increased soil fertility and increase the
productivity, quality and nutrition values of feed in
fodder beet growing under conditions of new
reclaimed saline soil, taking into account the leaching
needs of the soil.

ACKNOWLEDGEMENTS

The researchers are highly thankful to Prof.
Mohamed R. El-Zanaty, Soil, Water and Environment
Res. Inst. Agric. Res. Center, Giza, Egypt, for providing
the necessary facilities and support.

REFERENCES

Abd-Alrahman, A.M. and S.S. Ahmed (2005).
Principles of animal production science. 1%
edition. Publisher: Open University of Sudan,
388p.

Abd El-Naby, Zeinab M., Shadia, M. Shahwan, H. O.
Saker, A. A. El-Shreif and Wafa, W. M. Shafei
(2013). Productivity of seven fodder-beet
genotypes under three ecological locations using

610



J.Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 8 (11), November, 2017

factor analysis methods. Egypt. J. Plant Breed.
17(5):107-118.

Abd El-Naby, Zeinab M., Wafa, W. M. Shafei, Amany
M. Sallam, Shereen M. El Nahrawy_and M. F.
Abdel-Ghawad (2014). Evaluation of seven
fodder beet genotypes under different Egyptian
ecological conditions using regression, cluster
models and variance measures of stability. Int. J.
Curr. Microbiol. App. Sci., 3 (4): 1086-1102.

Abou El-Hassan, A., S. El-Samman, A. Radwan and
G. Stino  (1971). The nutritive  value of
fodder beet under the ARE conditions,U.A.R.J.
Anim. Prod., 11:233.

Akyildiz, A. R. (1983). Feeds Information and
Technology. Ankara Univ. Zir.Fak. No: 868.
Ankara.

Amezketa EA, R. Aragues and R. Gazol (2005).
Efficiency of sulfuric acid, mined gypsum and
two gypsum by-products in soil crusting
prevention and sodic soil reclamation. Agron. J.,
97: 983-989.

AOAC (1985).Official methods of Analysis.12” ed.
Association of Official Analytical Chemists,
Washington, DC.

Black, C.A, (1965). Methods of soil analysis. Part I,
American Society of Agronomy. Madison,
Wisconsin, USA. 1572 p.

Brunner, P.H. and H. R. Wasmer (1978). Methods of
analysis of sewage sludge solid wastes and
compost. W.H.O. International Reference Center
for Wastes Disposal (H-8600), Dulendrof
Switzerland.

Chapman, H.D., and P.F. Pratt (1961). Methods of
analysis for soils, plants and waters. Division of
Agricultural Sciences, University of California,
Riverside.

Cottenie, A. ; M. Verloo , G. Velghe and R.
Cameriynck (1982). Chemical analysis of Plant
and Soil Laboratory of Analytical and
Agrochemistry, State Univ., Ghent, Belgium.

Courtney, R.G. and G.J. Mullen (2008). Soil quality and
barley growth as influenced by the land
application of two compost types. Bioresource
Technol., 99 (8) (2008), pp. 2913-2918

DAF (Department of Agriculture and Food) (1998).
Root, fodder crop, pulse and oilseed varieties.
Irish recommendd list. Government Stationary
Office, Dublin, 17p.

David, R. and P. Dimitrios (2002). Diffusion and cation
exchange during the reclamation of saline-
structured soils. Geoderma 107: 271-279.

Gad, N. and H. Kandil (2010). Influence of cobalt on
phosphorus uptake, growth and yield of tomato.
Agric. Biol. Jour. North America. Online: 2151-
7525.

Gaivoronskii, B. A. (1981). Tubers in diet for cows.
Poferativnyi Zhrnal, 58: 12 — 15. Nut. Abstr. and
Rev., 5: 768 (CF Computer Search).

Heeney, M. W. (1978). Estimating digestibility of
livestock feedstuffs. Service in Action. No.
1.605, Colorado State University Cooperative
Extension Service, USA.

611

Hussain, N., G. Hassan, M. Arshadullah and F. Mujeeb
(2001). Evaluation of amendments for the
improvement of physical properties of sodic soil.
Int. J. Agri. Biol,, 3 (3) : 319- 322.

Ibrahim, Y.M. (2005). Ranges and forage (In Arabic).
Dar Azza for Publication, Khartoum, Sudan,
300p.

Khan, R., A. Gurmani, M. Sohail and A. Hussain
(2006). Effect of gypsum application on rice
yield under Wheat & Rice System. Int. J. Agric.
Biol. 8 (4) : 536- 538.

Komarek, A.R. (1993). An improved filtering technique
for the analysis of neutral detergent fiber and
acid detergent fiber utilizing the filter bag
technique. J Anim Sci; 71: 824-9.

Lange, M.L., B.L.Webb, V.D. Jolley and S.D. Nelson
(2005). Long-term effects of surface applied
amendments in reclamation of sodic soils.
Western Nutrient Manage- ment Conference, Salt
Lake City

Mahmoud, Awatef A. (2011). Impact of some sulphur
sources on ameliorating soil characteristics,
wheat yield and grain quality under newly
reclaimed saline soil conditions Fayoum, J.
Agric. Res. & Dev. 25 (1), 36 — 48.

MAFF (1975). Energy allowances and feeding systems
for ruminants.Technical Bulletin, Ministry of
Agriculture, Fisheries and Food, No. 33:62-67.

Moore, J. E. and D. J. Undersander (2002). Relative
Forage Quality: An alternative to relative feed
value and quality index. p. 16-31 In: Proc.
Florida Ruminant Nutrition Symposium, January
10-11, University of Florida, Gainesville.

Mustafa, M. EL (2007). Effect of nitrogen and
phosphorus fertilization on the performance of
three Sugar beet (Beta vulgaris L.) cultivars.
M.Sc. Thesis, Faculty of Agriculture, University
of Khartoum, Sudan.

Ould-Ahmed, B. A. ; M. Inoue and S. Moritani (2010).
Effect of saline water irrigation and manure
application on the available water content, soil
salinity and growth of wheat. Agric. Water
Manage., 97:165-170.

Ozen, N., A. Cakr, S. Ha imo lu and S. veAksoy (1993).
Yemler Bilgisi ve Yem Teknolojisi Ders Notlar :
50.

Page, A. L. ; RH. Miller and D.R. Keeney (1982).
Methods of Chemical Analysis. Part2: Chemical
and properties (Second Edition). Amirican Socity
of Agronomy , Inc. and Sci. Soc. Of America ,
Inc. Publisshers. , Madison, Wisconsin USA.

Patel, A.S., A.C. Sadhu, M.R. Patel and P.C. Patel
(2007). Effect of zinc, FYM and fertility levels
on yield and quality of forage maize (Zea mays
L.). Forage Research, 32: 209-212.

Rammah, A.M., F.M. Ali and M.T. Hassan (1984). Eval
uationoffodder beet cultivarsfor different locati
ons and years. EMCIP Publication, 1:215.

SAS Institute, Inc. (2004). SAS/STAT User’s Guide.
Version 9.1, SAS Institute, Cary.

Shalaby, A.S., A.M. Rammah, G.M. Abdul-Aziz and
M.G. Beshay (1989). Fodder beet, a new forage



Wafaa A. Hafez et al.

in Egypt. 1. Productivity and the chemical
analysis of some Fodder beet (Beta vulgaris L.)
cultivars sown at different locations in Egypt. In
proceedings of the third Egyptian British
Conference on Animals, fish and poultry
production. Alexandria, Egypt, 13: 133-143.

Sherif, M. Ibrahim; Heba, A K. Ibrahim and Amal M.
Omer(2012). Comparative Study of the effects
of some organic extract on sugar beet yield under
saline conditions. Australian of Basic and Appl
Sci, 6(10): 664-674.

Soltanpour, N. (1985). Use of ammonium bicarbonate —
DTPA soil test to evaluate element availability
and toxicity. Soil Sci. Plant Anal. 16 (3): 323-
338.

Tejada, M., C. Garcia, J.L. Gonzalez and M.T.
Hernandez (2006). Organic amendment based on
fresh and composted beet vinasse: influence on
soil properties and wheat yield. Soil Science
Society of America Journal 70: 900-908

Uttam S., S. Leticia, H. Dennis, H. Nicholas, S. Lawton,
H. Gary and E.K. David (2010). Common terms
used in animal feeding and nutrition. The
University of Georgia, College of Agriculture
and Environmental Sciences, Virginia, USA.

Uzun, F. (2010). Changes in hay yield and quality of
bulbous barley at different phenological stages.
Turk J Agric For 34:1-9.

Vance, W. H.; J. M. Tisdell and B. M. McKenzie
(1998). Residual effects of surface application of
organic matterand calcium salts on the subsoil of
a red brown earth. Australian Journal of
Experimental Agriculture. 38, 1998, 595-600.

Van Soest, P.J. (1982). Nutritional ecology of the
ruminant: Ruminant metabolism, nutritional
strategies, the cellulolytic fermentation and the
chemistry of forages and plant fibers. O and B
Books Publisher, Corvallis, OR., USA.

Wanas, Sh.A.;S.M.Shaaban and M.R.Abd El-Moez

(2007).Soil resistance and productivity of fodder

beet grown in a clayey soil treated with

compost.3(4):594-600.

B.J.  (1971). Statistical Principles in
Experimental Design. 2" Edition, McGraw-Hill
Kogakusha Ltd., Tokyo.

V.N.L., R.C. Dalal and R.S.B. Greene
(2009). Carbon dynamics of sodic and saline
soils following gypsum and organic material
additions: laboratory incubation. Applied Soil
Ecology 41: 29-40.

Zhang, X.C. and L.D. Norton (2002). Effect of
exchangeable Mg on saturated hydraulic
conductivity, disaggregation and clay dispersion
of disturbed soils. Journal of Hydrology260:
194-205.

Winer,

Wong,

A Y) i b cal dilll jady Jgana Baga g Aalil)y LAl pailad o 4 Al cliuaa gany il

da gLaly 5_jslaal)

Ywémwﬁhjvéﬁﬂ\émg\lj‘ Yg@ﬂ\mm@jc‘ﬁéhﬁﬂimgﬁj
caa - 8l e 3l &gaal) 38 pa — Al g olaall g oudal Y1 g -Adnd) &gay pudd -
raa - 8l e 3N &l 38 je — Adial) Jualaal) dgaa - Cilall Jualaa gy and - ¥

Ooulliie gmel) Opewse PR eliw Jlad dldlad Al Anll)l Jew ddhie Alls A 8 Alis dad Cyal

+ ol (Ot sl )(Cpa Sl (Ol (ool A Glae pan Ala) Gl 5 ¢(17/2016516/2015)
calall oty Jgeane dpalii) g 4 il Gliia ey o Jg I ae &5 jlia (o el 4 Gl 4y 5SH) g (o s0aSI + Gaaall) o(Co gaaSl)
G 8 A sl ALY e Uadll apenaly ojladll cdii S ¢ (U, ) bl ady Caia aladin) o3 Calell 303 dadll 5 4iasas
i, A5 (BC) 4l dasle (alindl ) ol cyy €l g onsaallly o) Aila) o 2351l WS Lle Jeaatid) il culS il ) Sa
A ) Gl auen aladind Gis Sl oSG o ISV Aol 5 s b @lld A5l Gailiad ausd &1 (pH) ddl dcases
SN pealinll (g A 80 (A 5 H3n) alall il NS 5 2 5 (5 gima 3305 (M A8 a5 202 588 ) s o) g Ayl el B Ll
(C+G+S) syl 5 Gunll 5 o guaSll (ga dnm 1 Cilivwnall Ailia) o dual ol 038 o2l o jelal (asanlisn ¢ s s ¢ Cpmn s 5i) B _pussall
5 ) 5oy o) g Ay il il ddlia) il 5hall iy ol SIS 5 clall Al 5 553l peanad Caladl s jumdY) calall gl e o) 3 28 4 3l
Gsinas (NDF%) (s sine aiail Laiy ¢ 0l plall oy jull dus s 8all salall deala g sdall Jgana G 83l ) 4S5e 5l 428
saled) o cailS Laiy o aall 8 Wl giae (e e alayll g Qladl LY g Sl g5l (e (s sine alall jaiy §1s) s (ADF%)
Calall dgpuill Lol 5 ((TDN%) @ soageall S o130 3 gall Ayl ciia (31581 8 gie )l 3 el JAl Galiiudl 5 &) gl
5 Al 038 A (e Alalra Ll A5 jlie Aediusall 4 51 il gaan aa | jpaie el (RFQ%) <i3ke S Ayl 52 5l 5 (RFV%)
Laliy) sl 5 Ll dypead 335 ) g5 a1 S8y pem b ol Ban o DS (Cans gael) — asal) — S0 ) D) Cliasa oladiad o

Ayl adisll sled e pe g Okainl) s dalall ol Y1 Cag pl st Calall ey J geanal 40030 Aadll 533 gl s ae 2

612



