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ABSTRACT

Two field experiments were conducted at El-Qantra Shark, Ismalia Governorate,
Egypt in two successive winter seasons of 2011/2012 and 2012/2013. It aimed to
study the effect of compost or humic acid at different rates separately applied or
combined with sulphur on sme soil properties and its content of available nutrients
and faba bean(Vicia faba cv) Varity Nobaria 1 productivity as well as the seeds
content of macro- micronutrients , protein and proline under saline soil conditions.
The compost application was at the rates 0, 4, 8, 12 Mg fed ™' was done 25 day before
planting. The application of humic acid was at the rates 0,10, 15 and 20 kg fed”. The
sulphure was applied at rate 400 kg before 25 days from sowing.

Results obtained showed that, the soil pH decreased with increasing the rate of
humic acid and compost. The soil salinity EC (dSm™) was not significantly affected by
the different rates of humic acid and compost applied alone or combined with
sulphur. The application of humic acid or compost at high rates combined with
sulphur gave the highest soil available N, P , K, Fe, Mn and Zn values after faba bean
harvesting in both seasons. Also, the faba bean pods yield and seed yields (Mg fed™ )
tends to increase due to the application of humic acid (20 kg fed™ ) alone or combined
with sulphur than the untreated in both seasons. On the other hand, raising the
compost Ievels applied alone or combined with sulphur, led to increase the seeds
yield (Mg fed™), weight of 100 seeds (g) and No. of pod plant”, compared to control.
The effect of applied different rates from humic acid and compost on N content in
seeds was not significant in both seasons, while the increase was significant in P, K,
Fe, Mn and Zn content in seeds faba bean in both seasons. The effects of sulphur
and organic on protein content in seeds of faba bean plant were significantly in both
seasons. The prolien content in faba bean plant was significantly decreased in first
season, while it was significantly decreased due to humic and compost application in
both seasons. Compost application significantly affected on total chlorophyll content.
The sulphur application with humic or compost indicated significant increase in total
chlorophyll.

From the prewous results, it can be concluded that the use of humic acid at the
rate of 15 kg fed"' combined with sulfur or average 8 tons per fed of compost
combined with sulfur to give the economical grain yield where there is not significant
differences between the rates of 15 kg humic acid and 20 kg per fed, as well as
compost 8 tons and 12 tons under saline soil.
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INTRODUCTION

Soil salinity has become a serious environmental problem which affects
the growth and productivity of many crops. High salt content in the soil affects
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the soil porosity and also decreases the soil water potential that results in a
physiological drought. High salt content also affects the physiology of plants,
both at the cellular as well as whole plant levels (Murphy and Durako 2003).
Sulphur is one of the major essential plant nutrients, and it contributes to
an increase in crop yields by providing direct nutritional value and improving
the use efficiency of other essential plant nutrients, particularly nitrogen and
phosphorus, (Catherine, 2009). Ayup et al., (2007) found that the application
of sulphur reduced soil pH slowly from 8.5 to 7.5 in about 20 weeks. Magdi
et al., (2013) showed that values of soil EC and pH was improved as a result
of S treatments. On the other hand S application cause slightly increases in
Na content (3.55%) and moderately increases with Cl (34.38%), which led to
decrease Na: K ratio by about 39.4%. Regarding to the S effect, application
S developed faba bean fresh and dry weight by about 5.2% and 2.3% relative
to the control treatment. S addition decreased proline by about 15.9%.
Sulphure application increased N, P and K content, in plant by about 118.8%,
132.8% and 62.2% as compared with the control one, respectively. Bob
(2011) found that the sulfur application effects on soil pH were gradual,
causing only a slight reduction. Soil available P and sulfate (SO,)-S,
increased with increasing S applied. Omran (2012) reported that nitrogen and
P concentrations of the faba bean plants were increased by farmyard
manure alone. Also, the elemental sulphur is biologically oxidized to HZSO4 in

soil under aerobic conditions. The oxidation of S to H_SO, is particularly

beneficial in alkaline soils to reduce pH, supply S0, 2to plants, make P and
micronutrients more available, and reclaim soils. Orman and Kaplan (2011)
reported that 3 weeks after application of 200 ppm elemental sulphur to
calcareous sandy loam soil resulted in 0.18 unit decrease in soil pH,
according to control soil.

Humic acid (HA) is one of the main organic fertilizers, which is an
important component of humic substances. Humic acid is produced by the
chemical and biological decomposition of organic material. Humic acid is a
vital component of soil organic matter which improves the growth of many
plant species. It enhances soil fertility and improves physical and chemical
characteristics of soil, like permeability, aeration, aggregation, water holding
capacity, ion transport and availability through pH buffering, Tan (2003).
Masciandaro et al., (2002) indicated that humic substances might counteract
abiotic stress conditions, pH and salinity enhancing the uptake of nutrients
and reducing the uptake of some toxic elements. Turan et al., (2011)
indicated that humic acid had positive impacts on dry weight and the N, P, K,
Fe, Mn and Zn uptake of maize plants.

The role of compost in salt-affected soils is very vital because the
organic source is ultimate opportunity to improve the physical properties of
such soils which have been deteriorated to the extent that water and air
passage become extremely difficult in such soils. Resultantly, the water
stands on the surface of these soils for weeks long. The plants when grown
under these conditions often die due to deficiency of root respiration. The
compost can be a very good organic amendment in saline agriculture as well
as for reclamation of salt-affected soils (Zaka et al., 2003 and Sarwar et al.,
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2010). Physical and chemical properties of soil can be improved by using
compost, which may ultimately increase crop yields. Physical properties like
bulk density, porosity, void ratio, water permeability and hydraulic conductivity
were significantly improved when FYM (10 t ha™) was applied in combination
with chemical amendments, resulting in enhanced rice and wheat yields in
sodic soil (Hussain et al., 2001). Ahmad (2007) found that the organic matter
in soil play an important role through building up soil aggregates and
enhancing proper soil physical and chemical properties. Enrichment of
organic matter in soil decrease soil temperature and mitigates salinity effect
and increase moisture conservation stimulates crop growth and quality (Zribi
etal., 2011).

Faba beans (Vicia faba) is considered the first legume crop in the arable
area of Egypt. Total yield is consumed as green and dry seeds in human feed
because the plant has high lev els of protein (18 %), carbohydrates (58 %),
vitamins and other minerals. In addition to the improvement of soil texture
and its fertility, the plant seeds are considered as a valuable source for
energy and proteins (National program for pulses crops- Agricultural
Research Center, Giza, Egypt, 2002) and Mohsen et al., (2013).

The aim of this investigation was to clarify the role of humic acid and
compost applied alone or combined with sulphur on the soil fertility and faba
bean productivity under saline loamy sand soil conditions.

MATERIAL AND METHODS

Two field experiments were carried out at El-Qantra Shark , Ismailia
Governorate, Egypt, during the two successive winter seasons of 2011/2012
and 2012/2013. It aimed to study the effect of sulphur application at the rate
of 400 kg mineral sulphur alone or in combination with humic acid at the
rate of (0, 10,15 and 20 kg fed™') and different compost levels (0, 4, 8, and
12 Mg fed™) , on soil fertility and faba bean (Vicia faba L.) productivity under
newly reclaimed saline soil conditions. Before and after carrying out the field
experiments, sample of soil sites was taken for physical and chemical
analysis according to the methods described by Cottenie et al., (1982) and
Page et al., (1982). Some soil physical and chemical analysis before faba
bean planting are presented in Table (1).
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Table (1) Some physical and chemical properties of soil before faba
bean planting.

C:aar:je Fine | siit | clay Soil om CaCo;
0, 0, 0, 0,
(%) (%) (%) (%) texture (%) (%)
778 | 7522 | 560 | 11.40 | Loamy 0.56 4.92
Sand
pH EC Cations (meg/l) Anions meq/l)
(1:2:5) | (dS/m) | ca™ | Mg™ [ Na* | K HCO,; cr S0,

8.24 8.22 6.59 | 12.72 |(62.03| 0.86 6.17 43.80 32.23
Available nutrients in soil

Macronutrients Micronutrients
(mg/kg) (mg/kg)
N P K Fe Mn Zn
37 4.55 196 2.77 1.24 0.70

The seeds of faba bean (Vicia faba L.) cv. (Nobaria 1) were obtained
from the Agricultural Research Center, Giza, Egypt. The seeds were sown
on 25 November in both the first and second seasons. The experimental pilot
unit area (plot) was 5 m of length X 10 m of width. The distance between
rows was 50 cm and between plants was 20 cm. Seeds yield at harvest was
recorded in 25 April in both seasons. Sulphur was added at the rate of 400
kg fed” before 25 days from sowing during the soil tillage. Compost was
added the rates of 0, 4, 8, 12 Mg fed before 25 days from sowing during the
soil tillage.

Con11post was plowed 25 days before faba bean planting at the rate of 10 ton
fed ™.

The preparation of compost was done by using two ton of straw crop
residuals (straw rice, maize stover and faba bean straw), air — dried made
into 5 — 10 layers, each about 50cm thick. Application of 300 kg/ pile of
farmyard manure were added to enhance microorganism activity, and it was
then supplied with a sufficient quantity of water. Every 21 days the heap of
crop residuals was turned over until it became well decomposed as described
by Nasef et al., (2009). The compost analysis was done according to the
standard methods as described by Brunner and Wasmer (1978).

Chemical composition of the used compost is shown in Table (2).

Table (2) analysis of compost used in study

EC pH | ¢c Jom [ N | P | K Fe | Mn [ Zn CIN
dSm™ (%) (mg.kg™) ratio
3.46 | 7.44 | 25,5 | 44.00 [ 1.94 | 0.66 | 1.70 [130.00] 98.00 [ 62.00 | 13.1:1

Humic acid was applied at the rates of 0, 10, 15, 20 kg fed” before 3
days from seeds planting. Calcium super phosphate was added at the rate of
30 kg P05 during the soil tillage. Potassium sulphat (48 % K;O) fertilizer was
added at the rate of 24 kg K,O fed” after 21 and 45 days from planting.
Nitrogen (Urea 46 %) was added at the rate 30 kg N fed” after added in
three equal doses 21, 40 and 55 days from planting. The experimental design
was split split plot treatments being replicated 3.
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At harvesting the plants of each replicate were taken separately and
divided into straw and seeds. Then some growth parameters i.e . weight
seeds vyield, pods yield , 100 seed and No. of pod plant'1 were carried on
separated seeds .Samples of seeds were ground and 0.5 g4p0wder of each
was digested by concentrated digestion mixture of H,SO"/ HCIO, acids
according to Cottenie et al., (1982). Nitrogen was determined by micro
Keldahl, according to Jackson (1967). Phosphorus was determined
Spectrophotometrcally using ammonium molybdate/ stannus chloride method
according to Chapman and Pratt (1961). Potassium was determined by a
flame photometer, according to Page et al., (1982). Fe, Mn, and Zn were
determined by using Atomic Absorption (model GBC 932). Crude protein
content was estimated by conversion of nitrogen percentage to protein (Kang
et al., 2012). Protein % = N% x Conversion factor (6.25).

All data were subjected to statistical analysis according to Snedecor
and Cochran (1990). Total chlorophyll (chlorophyll a +chlorophyll b) was
determined using spectrophotometric method described by Metzner et al,.
(1965). Proline was estimated according to Bates et al. (1973).

RESULTS AND DISCUSSION

Soil pH
Soil pH is an important chemical property because it affects the
availability of nutrients to plants and the activity of soil microorganisms.

The effect of humic acid and compost of applied alone or combined with
sulphur on soil pH are presented in Table (3). The data showed that the soil
pH decreased with increasing the levels humic acid and compost. The lowest
value of soil pH was 8.08 for soil treated with compost by the rate of 12 Mg
fed” in the second season. Humic acid reduced soil pH from 8.22 to 8.13 in
the first season and from followed by compost where it decreased from 8.21
to 8.10 and from 8.18 to 8.08 in the first and second season , respectively .
These results are in agreement with Yaduvanshi (2001) and Sarwar et al
(2008) they observed a decrease in soil pH after the use of organic materials.
The production of organic acids (amino acid, glycine, cystein and humic acid)
during mineralization (amminization and ammonification) of organic materials
by heterotrophs and nitrification of NH4 produced by autotrophs would have
caused this decrease in soil pH.

The application of humic acid and compost in combination with sulphur
gave more decrease in soil pH value was (8.00) for soil treated with
compost at the rate of 12 Mg fed” combined with sulphur ,while the lowest
soil pH (8.04) was obtained from the soil treated with humic acid by rate 20
kg fed” combined with sulphur. The soils of all experimental plot were
characterized by slight to moderate alkaline conditions, where the pH value is
always around 8.28 — 7.94. These findings are in agreement with those
reported by Wahdan et al. (1999). These results are in agreement with Sule
(2012) who indicated that elemental sulphur is biologically oxidized to HZSO4

in soil under aerobic conditions.
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Table (3) Effect of humic acid and compost added alone or in
combination with sulphur on Soil pH, EC, N, P and K in soil
after faba bean harvesting.

pH EC N P K

(1:2.5) (dSm™) (mgkg™) (mgkg') | (mgkg”)
Sulphur Treatments|Rates

1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd
Humic 0 [8.22/8.19|7.75|6.53|40.84 | 41.00 | 4.85 | 4.92 | 201 | 202
acid 10 |8.17/ 8.15 | 6.82 | 5.52 | 44.28 | 44.78 | 4.93 | 4.98 | 204 | 206
(kg fed") 15 |8.15/8.14 | 6.30 | 5.21 | 46.00 | 47.22 | 4.96 | 5.02 | 206 | 208
20 |8.13]8.12 | 5.39 | 4.88 | 47.59 | 49.12 | 4.98 | 5.08 | 207 | 210
0 Mean | --- |6.57 |554|44.68 | 45.53 | 4.93 | 5.00 | 205 | 207
0 [8.2118.18|7.45(6.39 | 40.95 | 41.33 [ 4.90 | 4.94 | 203 | 205
Compost| 4 |8.158.14 | 5.90 | 5.39 | 45.77 | 46.44 | 5.03 | 5.07 | 208 | 209
(Mg fed™)| 8 [8.12] 8.12[5.49 [ 5.12 | 47.82 | 49.66 | 5.08 | 5.12 | 213 | 216
12 |8.10/ 8.08 | 4.85 | 4.37 | 49.72 | 50.33 | 5.12 | 515 | 215 | 219
Mean —-| - |592[5.32]|46.07 | 46.94 | 5.03 | 5.07 | 210 | 212
Humic 0 [8.18/8.16 | 6.94 | 6.50 | 41.30 | 42.90 | 4.92 | 4.96 | 203 | 206
. acid 10 |8.10/ 8.08 | 5.88 | 5.28 | 45.25 | 46.19 | 5.07 | 5.09 | 214 | 216
5 | (kg fed”) 15 |8.08] 8.07 | 5.24 | 4.65 | 48.66 | 50.33 | 5.09 | 5.11 | 217 | 218
2@ 20 |8.05/8.04 | 4.80 |4.33 |51.12 | 52.46 | 5.12 | 513 | 219 | 223
2o Mean —-| - | 572|519 |46.58 | 47.97 | 5.05 | 5.07 | 213 | 216
@ o 0 [8.16/8.13 |6.90 | 6.89 | 41.88 | 42.95 | 4.94 | 4.98 | 204 | 208
g Compost| 4 |8.08 8.07 | 5.96 | 5.55 | 47.71 | 49.61 | 512 | 514 | 217 | 219
(Mg fed™)| 8 [8.05/8.03[4.77 [4.53 | 49.27 | 51.27 [ 5.14 [ 517 | 224 | 226
12 |8.01] 8.00 | 4.30 | 4.23 | 52.00 | 53.83 | 5.17 | 5.19 | 228 | 231
Mean —- | - | 548 [5.30|47.72 | 4942 | 5.09 | 5.12 | 218 | 221
LSD. 5% Rates - - ns Ns ns 1.22 ns ns | 1.26 | 3.13
LSD. 5% sulphur -~ | - [042]058] 196 | 2.15 ns ns | 140 |1.62
LSD. 5% organic —-| - [097]0.77] 295 | 2.26 ns ns | 1.52 | 1.98

The oxidation of S to HZSO4 is particularly beneficial in alkaline soils to

reduce pH. Claudio et al. (2007) found that the decrease in the soil pH value
depends on the soil and the compost characteristics as well as on the dose
and time of application. Increasing the period between compost application
and the plantation to 30 days resulted in low soil pH values.

Soil salinity (EC dSm™)

Soil salinity after faba bean harvest as affected by different rates of
organic matter sources alone or in combination with sulphur is given in Table
(3). The data reveal that the values of soil salinity EC (dSm™) was
insignificantly affected by increasing the rates of humic and compost alone or
combination with sulphur. Concerning the effect of humic acid or compost
applied alone or combined with sulphur on soil salinity were significantly
slightly affected. The corresponding relative decrease of mean values soil
salinity as affected by humic acid in combination with sulphur compared with
humic acid applied alone was 12.94 % in first season and 6.32 % in second
season.

On the other hand the relative decrease of mean values soil salinity as
affected by compost in combination with sulphur compared with application of
compost alone was 7.43 % in first season and 0.37 % in second season.
Application of humic acid and compost alone or combined with sulphur led to
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a decreased soil salinity because humic acid and compost could improve the
soil physical properties (increasing soil porosity). The decomposition of
compost and humic acid releases acids forming compounds and active
microorganisms, which react with the soluble salts already present in soil
either to convert them into soluble salts or at least increase their solubility
.These findings are in agreement with those reported by Tandon (2000) who
found that physical properties (hydraulic conductivity, bulk density and total
porosity) of salt affected soil greatly improved when compost is applied.
Mohamed (2012) found that the electric conductivity (EC) of the soil treated
with humic acid (HA) application were lower in HA application compared to
the non-treatment of HA. However, the effect of application of dose (1.0 g A
kg'1 soil) was not significant compared with control. The EC values of soil
decreased significantly with doses (2.0 and 3.0 g HAkg‘1soiI) treatments. This
could be due to the role of humic acid in improving soil aggregation and water
movement leaching the excessive soluble salts.

The content of available macronutrients in soil under study..

The data representing available N, P and K as affected by humic acid
and compost rates applied alone or in combination with sulphur after faba
bean harvest are shown in Table (3) statically analysis revealed that humic
acid and compost rats application significantly increased the soil available K
in both season. Effect of all treatments under study had not significantly
increased the soil P availability in both seasons. On the other hand, the
applied humic acid and compost rates were not significantly increased the
soil N availability in first season, while the effect of humic acid, compost rates
and sulphur were significantly increased the soil N in second season.
However , the application of humic acid or compost at the high rates in
combination with sulphur gave the highest soil available N, P and K values
after faba bean harvesting in both seasons. The corresponding relative
increase of mean values soil N, P and K availability as affected by humic acid
combined with sulphur compared with humic acid application alone were 4.25
% in first season and 5.36 % in second season for N; 2.43 % in first season
and 1.40 % in second season for P and 3.90 % in first season and 4.35 % in
second season for K, respectively. On the other hand, the relative increases
of mean values soil N, P and K availability as affected by compost
combination with sulphur compared with compost applied alone were 12.87
% in first season and 14.68 % in second season for N; 2.78 % in first season
and 2.31 % in second season for P and 8.57 % in first season and 8.90 % in
second season for K, respectively. These results are in agreement with
Dhanushkodi and Kannathasan (2012) and Eletr et al., (2013) they found that
the addition of organic soil conditioners well decomposed and humified
organic matter adds mineralized nitrogen and humic substances, this reduces
the loss of N from leaching and volatilization. Also, soil conditioners induced
increase in the availability of K because soil conditioners itself adds an
appreciable quantity of K to the soil and also due to rapid decomposition and
mineralization which release higher amount of NH," ion leading to increase

2
the availability of K in soil. Sule (2012) indicated that Supply SO, to plants,
make P and more available, and reclaim soils.
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The content of available micronutrients in soil under study.

Soil pH an important chemical property affects nutrient availability and
microbial activity. Micronutrients such as Fe, Mn and Zn are readily available
at lower soil pH. Soil organic matter or humic substances influence
micronutrients availability through chelating, which can either increase or
decrease the available micronutrients (Mackowiak et al., 2001).

It is evident from data presented in Table (4) that pronounced increases
in soil available micronutrients (Fe, Mn and Zn ) were achieved as a result of
high rates of humic acid and compost application alone or in combination with
sulphur. This is more related to the residual organic compounds that directly
after different biochemical and chemical changes, which led to releas more
available microelements. From the aforementioned results, it could be
concluded that Fe, Mn and Zn tend to increase in studied soil with increasing
the rates of humic acid and compost alone or in combination with sulphur.
Concerning the effect of humic acid and compost rates alone or in
combination with sulphure, the available Mn in soil was significantly increased
in both seasons. On the other hand, the increase available Fe was significant
in second season and Zn in both seasons. Also, the application of humic acid
and compost alone was significantly increased Zn in second season, while
the humic acid and compost in combination with sulphur was insignificantly
increased.

Table (4). Effect of humic acid and compost added alone or in
combination with sulphur on Fe , Mn and Zn contents in
soil after faba bean harvesting.

. Fe Mn Zn
2 2 (mgkg") (mgkg") (mgkg”)
o Treatments w
tI=J [1'4 1st 2nd 1st 2nd 1st 2nd
0 2.81 2.83 1.33 1.32 0.79 0.82
Humic acid 10 2.95 2.97 1.56 1.58 0.84 0.85
(kg fed™) 15 2.98 3.00 1.58 1.60 0.86 0.86
20 2.98 3.01 1.62 1.64 0.87 0.88
0 Mean 2.93 2.95 1.52 1.54 0.84 0.85
0 2.83 2.84 1.35 1.37 0.82 0.83
Compost (Mg 4 2.97 3.02 1.59 1.61 0.96 0.98
fed™) 8 3.02 3.04 1.64 1.65 0.98 1.00
12 3.03 3.04 1.66 1.68 0.98 1.01
Mean 2.98 2.99 1.56 1.58 0.94 0.96
0 2.84 2.86 1.36 1.38 0.84 0.87
_| Humic acid 10 3.04 3.04 1.65 1.67 0.98 0.99
s (kg fed™) 15 3.06 3.07 1.69 1.72 1.02 1.02
28 20 3.06 3.08 1.72 1.73 1.03 1.04
2o Mean 3.00 3.01 1.61 1.63 0.97 0.98
@ o 0 2.84 2.85 1.39 1.42 0.85 0.87
g Compost (Mg 4 3.09 3.12 1.72 1.76 0.98 1.00
fed™) 8 3.12 3.16 1.77 1.80 1.04 1.05
12 3.14 3.18 1.79 1.83 1.07 1.08
Mean 3.05 3.08 1.67 1.70 0.99 1.00
LSD. 5% Rates 0.030 ns 0.100 | 0.022 ns ns
LSD. 5% sulphur ns ns 0.010 | 0.013 ns 0.093
LSD. 5% organic ns ns 0.007 | 0.020 ns ns
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Fe in soil for the tow seasons. The corresponding relative increases
of mean values for Fe, Mn and Zn in soil as affected by humic acid combined
with sulphur compared with humic acid alone were 2.40 % in first season and
2.03 % in second season for Fe; 5.92 % in first season and 5.84 % in second
season for Mn and 15.47 % in first season and 15.30 % in second season for
Zn, respectively. However, the relative increases of mean values for Fe, Mn
and Zn in soil affected by compost combined with sulphur compared with
compost alone were 2.35 % in first season and 3.01 % in second season for
Fe; 7.01 % in first season and 7.60 % in second season for Mn and 5.32 % in
first season and 4.20 % in second season for Zn, respectively. These results
are in agreement with Mackowiak et al.,(2001) who indicated that
application of humic acid positively influenced micronutrients availability, in
soil.

Shaban et al., (2012) indicated that the availability of micronutrients in soil
depends on the change of soil pH, resulted from the tested treatments soil
amendments (gypsum, sulphur and compost).

Effect of humic acid and compost added alone or in combination with
sulphur on faba bean productivity under saline soil conditions.

Data presented in Table (5) show that faba bean pods yield and
seed yields (Mg fed™) tends to increase in soil treated with humic acid at the
rates of 20 kg fed” and applied alone or combined with sulphur applied than
the untreated in both seasons. All studied treatments led to increases in all
parameters. Moreover, the humic acid application alone or in combination
with sulphur led to increase seed yield; weight of pods yield ; 100 seeds (g)
and No. of pod plant with increasing humic acid levels compared with the
untreated one. The relative increase of mean values seed yield; pods
yield;100 seeds (g) and No. of pod plant as affected by humic acid combined
with sulphur compared with humic alone were 9.82 % in first season and 9.73
% in second season for seeds yield (Mg fed'1) ; 10.55% in first season and
9.13 % in second season for yield of pods (Mg fed'1) ; 6.86 % in first season
and 12.87 % in second season for weight of 100 seeds (g) and 12.87% in first
season and 12.92 % in second season for No. of pod plant'1, respectively.
These results are in agreement with Tirkmen et al., (2004) they reported
that 1kg HA kg‘1 soil of humic acid application positively affected plant growth
under saline soil conditions.
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Table (5).Effect of humic acid and compost added alone or in
combination with sulphur on yield and yield compound.

Weight of Weight Yield | Weight of 100 No. of
5 m seeds Yi_eld of pod_1 seeds pod/plant
E. Treatments % (Mgfed ) (Mg fed ) (9)

a o 1sl 2nd 15! 2nd 1st znd 1st 2nd
0 | 1.045 | 1.065 | 2.172 | 2.179 | 65.89 | 65.90 | 9.12 | 9.25
Humic acid | 10 | 1.091 | 1.098 | 2.183 | 2.195| 72.90 | 73.00 | 10.66 | 10.76
(kg fed™) 15 [ 1.182 | 1.186 | 2.197 [ 2.196 | 75.13 | 75.33 | 11.54 | 11.68
20 | 1.184 | 1.186 | 2.198 |2.199 | 77.84 | 77.90 | 11.89 | 11.96
0 Mean 1.12 1.13 218 | 219 | 72.94 | 73.03 | 10.80 | 10.91
0 | 1.065 | 1.066 | 2.173 | 2.179 | 66.43 | 66.53 | 9.45 | 9.55
Compost (Mg| 4 | 1.181 | 1.182 | 2.389 | 2.396 | 75.60 | 75.90 | 11.34 | 11.45
fed”) 8 | 1.186 | 1.187 | 2.499 |2.522 | 79.72 | 80.47 | 12.22 [12.45
12 | 1.187 | 1.189 | 2.530 | 2.536 | 80.31 | 80.82 | 12.23 | 12.55
Mean 1.15 1.16 240 | 241 | 75.52 | 75.93 | 11.31 | 11.50
0 | 1.067 | 1.075 | 2.177 | 2.178 | 66.82 | 67.00 | 10.66 | 10.77
_| Humicacid | 10 | 1.286 | 1.287 | 2.395 | 2.403 | 79.45 | 79.67 | 12.43 | 12.67
s (kg fed™) 15 | 1.289 | 1.291 | 2.527 | 2.430 | 82.33 | 82.48 | 12.78 | 12.85
2e 20 | 1.291 | 1.294 | 2.536 | 2.543 | 83.18 | 83.23 | 12.88 | 12.97
2o Mean 1.23 1.24 241 | 239 | 77.95 | 78.10 | 12.19 | 12.32
7o 0 |1.067 | 1.077 | 1.178 | 1.180 | 67.45 | 67.97 | 10.82 | 10.94
g Compost (Mg| 4 | 1.391 | 1.397 | 2.508 | 2.513 | 80.34 | 80.55 | 13.27 | 13.34
fed”) 8 | 1394 | 1.396 | 2.543 | 2.550 | 82.60 | 82.75 | 13.44 [ 13.52
12 | 1.395 | 1.396 | 2.567 | 2.573 | 83.77 | 83.57 | 13.73 | 13.88
Mean 1.31 1.32 220 | 220 | 78.54 | 78.71 | 12.82 | 12.92
LSD. 5% Rates 0.001 | 0.058 ns ns 0.75 3.25 | 0.550 | 0.49
LSD. 5% sulphur 9.55 | 0.029 ns ns 2.67 2.49 | 0.430 | 0.39
LSD. 5% organic 5.52 | 0.001 ns |0.191| 1.570 | 2.050 | 0.190 | 0.43

On the other hand the compost levels applled alone or combined with
sulphur led to mcrease the seeds yield (Mg fed” ), weight of 100 seeds (g)
and No. of pod plant with increasing compost rates compared with control.
The highest values of seeds yield was 1.396 Mg fed” obtained under the
level of 8 and 12 Mg fed” ) from compost combined with sulphur application.
The relative increases of mean values of seed yield; 100 seeds (g) and No. of
pod plant as affected by compost application combined with sulphur
compared with compost applied alone were 13.91 % in first season and 13.79
% in second seasons for seeds yields; 4.00 % in first season and 3.70 % in
second season for weight of 100 seeds (g) and 13. 35 % in first season and
12.34 % in second season for No. of pod pIant respectively. Statically
analysis of data showed that the effect of humic acid and compost rates
application was S|gn|f|cant increased seeds yield; weight of 100 seeds (g) and
No. of pod plant’. The application of humic acid and compost alone or
combined with sulphur generally had positive effects and increased
significantly, seeds yield; weight of 100 seeds (g) and No. of pod plant
These results are in agreement with Abdallah et al., (2013) they found that
the highest faba bean graln yield was obtalned by increasing sulphur
application up to 500 kg S fed™". EI-Shouny and Behiry (2011) suggested that
application of compost and sulphur alone or in combination enhancements
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the seed yield of faba bean. Zayed et al., (2005) stated that the application of
FYM at the level of 5.0 ton/fed produced the highest mean values of yield and
yield biomasses as well as grain yield and straw yield wheat plant.
Macronutrients concentration in faba bean seeds.

Effect of used different rates humic acid and compost with or without
sulphur on N, P and K concentration in faba bean plant seeds, presented in
Table (6). It can be noticed that the soil treated with sulphur caused a positive
effect on N, P and K concentration in faba bean seeds as compared to soil
without sulphur in both seasons. On the other hand, the effect of applied
different rates from humic acid and compost on N content in seeds was not
significant in both seasons, while it significantly increases

Table (6).Effect of humic acid and compost applied alone or in
combination with sulphur on N, P and K concentration in
faba bean seeds.

= N P K
0, 0, 0,

fo. Treatments Rates (4) (%) (%)
‘g 1St 2nd 1st 2nd 1st 2nd
0 2.55 2.61 0.49 0.51 1.18 1.22
Humic acid 10 2.74 2.77 0.52 0.55 1.23 1.28
(kg fed™) 15 3.19 3.20 0.55 0.57 1.34 1.35
20 3.24 3.25 0.57 0.60 1.37 1.40
0 Mean 2.93 2.96 0.53 0.56 1.28 1.31
0 2.80 2.82 0.48 0.53 2.15 2.18
Compost (Mg 4 2.87 2.88 0.58 0.62 2.19 2.24
fed™) 8 3.22 3.25 0.59 0.64 2.22 2.29
12 3.27 3.30 0.62 0.66 2.26 2.31
Mean 3.04 3.06 0.57 0.61 2.21 2.26
0 2.84 2.86 0.53 0.55 1.93 1.95
_| Humic acid 10 2.88 2.93 0.62 0.64 1.98 2.02
s (kg fed™) 15 3.28 3.32 0.66 0.67 2.05 2.07
2e 20 3.33 3.36 0.68 0.69 2.09 2.12
2o Mean 3.08 3.12 0.62 0.64 2.01 2.04
@ o 0 2.86 2.88 0.54 0.55 2.19 2.20
g Compost (Mg 4 3.12 3.16 0.66 0.68 2.23 2.25
fed™) 8 3.17 3.19 0.69 0.70 2.29 2.30
12 3.19 3.23 0.71 0.73 2.33 2.35
Mean 3.09 3.12 0.65 0.67 2.26 2.28
LSD. 5% Rates ns ns 0.020 | 0.026 | 0.234 | 0.005
LSD. 5% sulphur ns ns 0.013 | 0.015 ns 0.016
LSD. 5% organic 0.013 0.366 0.014 | 0.028 ns 0.006

P and K percentage in faba bean seeds in both seasons. The N, P
and K concentration in seeds were significantly affected by humic acid and
compost application in both seasons. The sulphur application with or without
humic acid and compost were significantly affect P content in seeds but
insignificant on N in both seasons. The K concentration in seeds was
significantly increased in second season. Concerning, the corresponding
relative increases of mean values of N, P and K concentration in faba bean
seeds plant as affected by humic acid application combined with sulphur as
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compared without sulphur were 5.12 % in first season and 5.40 % in second
season for N; 16.98 % in first season and 14.28 % in second season for P
and 5.70 % in first seasons and 5.60 % in second season for K, respectively.
Also, the relative increases of mean values N, P and K concentration in
faba bean seeds as affected by compost with sulphur compared without
sulphur were 1.64 % in first season and 1.96 % in second season for N;
14.03 % in first season and 9.83 % in second season for P and 2.26 % in first
season and 1.00 % in second season for K, respectively. These results are
in agreement with Hussein and Hassan (2011) who indicated that application
of humic acids increased the uptake of P and K in faba bean plant. EI-Shouny
and Behiry (2011) found that application of compost and sulphur alone or in
combination enhancements the uptake of N, P and K in wheat plant.
Micronutrients concentration in of seeds faba bean plant.

Data presented in Table (7) show that the additions of humic acid
and compost level separat or in combinations with sulphur significantly
increased Fe contents in faba bean seeds in both seasons, while the
increase in  Mn was significant in first season only. Also, Zn was
insignificantly increased in both seasons. The addition of humic acid and
compost rates significantly increased, Fe, Mn and Zn concentration in faba
bean seeds plant in the two seasons.

Table (7). Effect of humic acid and compost added alone or in
combination with sulphur on Fe; Mn and 2Zn
concentrations in faba bean seeds.

N Fe Mn Zn
2 (mgkg™) (mgkg™) (mgkg™)
o Treatments Rates
3 1st 2nd 1st 2nd 1st 2nd
0 85.63 85.77 49.53 | 50.27 18.22 19.00
Humic acid 10 97.34 99.10 55.19 | 59.33 19.30 | 20.63
(kg fed™) 15 99.71 99.86 61.52 | 61.66 | 2245 | 23.18
20 105.22 109.00 6340 | 64.09 | 23.67 | 24.55
0 Mean 96.98 98.43 57.41 58.84 | 20.91 21.84
0 85.83 86.21 50.46 | 50.55 | 22.58 | 22.63
Compost (Mg 4 107.49 110.63 56.88 | 57.29 | 23.10 | 23.28
fed™") 8 112.52 113.70 63.98 | 64.15 | 23.64 | 23.67
12 118.00 121.40 66.10 | 66.43 | 24.83 | 24.88
Mean 105.96 107.99 59.36 | 59.61 2354 | 23.62
0 86.14 86.23 51.29 | 51.35 | 23.47 | 23,55
_| Humic acid 10 108.88 112.40 60.78 | 60.99 | 24.85 | 25.08
s (kg fed™) 15 116.17 118.26 | 64.33. | 65.94 | 25.33 | 2547
28 20 123.52 125.49 66.28 | 67.27 | 26.49 | 26.65
2o Mean 108.68 110.60 5945 | 61.39 | 25.04 | 25.19
? o 0 88.67 88.75 51.86 | 52.00 | 24.00 | 24.10
g Compost (Mg 4 120.48 120.66 62.05 | 62.18 | 25.69 | 25.77
fed™") 8 129.36 130.00 65.39 | 66.02 | 26.42 | 27.03
12 133.52 134.12 68.21 7018 | 27.35 | 27.42
Mean 118.01 118.38 61.88 | 62.60 | 25.87 | 26.08
LSD. 5% Rates 4.27 4.45 1.65 1.10 1.47 1.57
LSD. 5% sulphur 1.99 2.10 2.25 3.22 ns 0.68
LSD. 5% organic 1.21 0.68 1.77 1.76 1.69 1.42
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As well as the application of humic acid and compost significantly
increased the Fe, Mn and Zn. The effect of sulphur application for all
treatments was significant in both seasons. The highest mean values of Fe,
Mn and Zn content in seeds were 118.38; 62.60 and 26.08 mg kg,
respectively, for soil treated with compost combined with sulphur compared
with other treatments. Also, The relative increases of mean values Fe, Mn
and Zn contents in seeds as affected by humic acid combined with sulphur
compared with without were 12.06 % in first season and 12.36 % in second
season for Fe; 3.55 % in first season and 4.33 % in second season for Mn
and 19.75 % in first season and 15.33% in second season for Zn,
respectively. On the other hand, the relative increases of mean values Fe, Mn
and Zn contents in seeds as affected by compost combined with sulphur
compared with without were 11.37 % in first season and 9.62 % for Fe ; 4.24
% in first season 5.01 % in second season for Mn and 9.89 % in first season
and 10.47 % in second season for Zn , respectively. These results are in
agreement with Mohamed (2012) who suggested that the addition of humic
doses generally increased szignificantly, micro nutrients uptake. Sule (2012)

indicated that supply SO, to plants, make P and micronutrients more

available, and reclaim soils. Hussein and Hassan (2011) indicated that humic

acids increased the uptake of P, K, Mg, Na, Cu and Zn.

Effect of humic aicd and compost applied alone or in combination with
sulphur on protein, porlien and chlorophyll content in faba bean
plant.

The results in Table (8) indicat that humic acid and compost at
different rates applied alone or combined with sulphur was positive effect on
protein (%) content in faba plant seeds. The humic acid at the rate of 20 kg
fed” combined with sulphur led to increase protein percentage in seeds of
the two seasons compared with other treatments. Comparing the EC (dSm™)
values in the soils (Table 3) and protein content of seeds presented in Table
(8) my be noted that clear decrease of faba bean seeds content of protein
(%) with the increase soil salinity, these results reflected the inhibitor effect of
soil salinity on plant growth and nitrogen (%) content. These results are in
agreement with those found with Hammad et al., (2010) , they found that the
protein content in peanut seeds decreased with increasing soil salinity. The
protein content of seeds in second season was higher than found the first
season. In both seasons, results in Table (8) indicate that humic acid and
compost rates application was significant increase of protein (%) content in
seeds. on the other hand , the effect of sulphur and organic on protein
content in seeds faba bean plant were significantly in both seasons. These
results are in agreement with Siam et al. (2013) indicated that protein (%)
content in grain wheat increased with high rates of mineral N combined with
compost. Abd EI-Gawas (2013) declared that humic acid at the rate of 8 kg
fed-1 increased protein percentage of seeds in the two seasons.

The presented data in Table (8)show that the effect of humic acid and
compost rates application on the prolien content in faba bean plant was
negatively significant in first season, while the affect was negative and
significant by humic and compost application in both seasons. The prolien
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content in faba bean plant was negative and significant as affected by
sulphur application. The proline content values were increase with increasing
soil salinity in both seasons (Table 1and 8). The highest values 4.98 and 4.53
(M mole g'1 f.wt) of proline content in faba bean plant were found at soil
untreated with humic or compost, these results reflected that high soil salinity.
These results may be due to the accumulating of osmolytes that do not
perturb enzyme functions so as maintain continuous water absorption at low
soil water potaintion, (Hammad et al., 2010).

Table (8) Effect of humic acid and compost applied alone or in
combination with sulphur on protein , prolien and total
chlorophyll content in faba bean.

o . Prolien Total chlorophyll
3 @ Protein (%) (1 mole g” F.wt) (mgg'fw)
=1 Treatments ‘ﬂdl st nd st nd st nd
a o 1 2 1 2 1 2
0 15.94 16.31 4.98 4.92 0.56 0.58
Humic acid 10 17.13 17.31 4.1 4.08 0.54 0.55
(kg fed™) 15 19.94 20.00 3.92 3.71 0.83 0.86
20 20.25 20.31 3.76 3.62 1.05 1.08
0 Mean 18.31 18.48 4.19 4.08 0.75 0.77
0 17.50 17.63 4.53 4.48 0.77 0.80
Compost (Mg 4 17.94 18.00 4.05 4.00 0.84 0.86
fed™) 8 20.13 20.31 3.69 3.47 0.88 0.89
12 20.44 20.63 3.54 3.31 1.09 1.12
Mean 19.00 19.14 3.95 3.82 0.90 0.92
0 17.75 17.88 4.12 4.06 0.92 0.95
. Humic acid 10 18.00 18.31 3.85 3.89 1.09 1.13
— 15 | 20.50 20.75 3.72 3.38 1.20 1.22
5 E 20 20.81 21.00 3.37 3.21 1.33 1.34
fo.gl Mean 19.27 19.48 3.77 3.64 1.14 1.16
? o 0 17.88 18.00 3.99 3.85 1.20 1.22
"’g Compost (Mg 4 19.50 19.75 3.53 3.42 1.36 1.38
fed™) 8 19.81 19.94 3.25 3.18 1.52 1.53
12 19.94 20.19 3.1 3.04 1.57 1.60
Mean 19.28 19.47 3.47 3.37 1.41 1.43
LSD. 5% Rates 0.57 0.50 0.46 ns 0.061 0.041
LSD. 5% sulphur 0.33 0.30 0.25 0.38 0.032 0.025
LSD. 5% organic 0.29 0.57 0.43 0.25 0.045 0.041

Results in same Table, show that the humic acid and compost rates
significantly increased the total chlorophyll in the two seasons. However the
highest value of total chlorophyll was obtained from compost combined with
sulphur application at 8 and 12 Mg fed™ compared with other treatments. The
effect of humic acid and compost application on total chlorophyll content was
significant increase. The sulphur application with humic or compost was
significant increase of total chlorophyll.

Conclusions

Applications of humic acid and compost at high rates to soil alone or
combined with sulphur improved the soil properties of saline soil (EC and
pH). Also the humic acid and compost combined with sulphur increased the
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available nutrients in soil. As well as, the improved of macro and
micronutrients content in faba bean seeds plants, which reflected on the
increased of seeds yield and its components. On the other hand the protein
and chlorophyll increased with increasing rates of humic and compost
combined with sulphur application the studied treatments faba bean plants
tolerance for soil salinity .
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