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ABSTRACT

A field experiment was conducted during the two successive winter season 2018-2019 and 2019-
2020 at Sahle El-Houssinia Agric. Res. Station, El-Sharkia Governorate to study the effect of foliar application
of humic acid and yeast industrial waste (liquid and dried) on faba bean (Visia faba) yield, yield components
and some soil properties of salt affected soil. The treatments were 8 gL, liquid yeast waste 6 cmL and dried
yeast 10 gmL. Humic acid and yeast waste were sprayed during growth period four times every 10 days after
30 days from sowing by 600 L.ha" on soil and plants. Application of humic acid and yeast waste (liquid or
dried) decreased soil pH, EC, ESP, increased infiltration rate, porosity, stable aggregate and decreased bulk
density for two seasons. Also, application of humic acid and yeast waste were significantly effect on plant
height, number of branch / plant, number of pods plant, weight of 100 seeds, biological yield and seed yield.
Seeds N, P, K, Fe, Zn, Mn contents significantly increased compared to control due to application humic acid,

Keywords: Humic acid, yeast waste, fababean ,salt affected soil.

INTRODUCTION

According to final report of the Land Degradation
Neutrality Target Setting Program (2018), the majority of salt
affected soils in Egypt are located in northern-center part of
Delta and on its eastern and western sides. About 2.8 million
feddan suffer from salinization problem in cultivated area.
Increase productivity and sustainability is very important to face
population increase and increases in demand for energy food
and shelter.

Faba bean (Visia faba) is on of the important crops
raised in Egypt. It highly nutrition because of their high protein
and it is good source of mineral nutrients, and vitamin. The
inclusion of faba bean in cropping system improve soil fertility
due to establishing symbiosis with specific Rizobium bacteria
and concomitant biological nitrogen fixation, is associated with
reduced need for fertilizer input and increase soil biological
activity (Jonsen et al, 2012).

Humic substances are mixture of many molecules,
some of which are based on motif aromatic nuclei with phenolic
and carboxylic, linked together. The function group that
contribute most surface charge and reactivity of humic
substance are phenolic and carboxyl groups and around from 8
protenation of phenolate group (Piccob, 2002). The presence of
carboxylate and phenolate group gives the humic acid the ability
to form complex with ions such as Ca®*, Mg?, Fe*. The
formation of chelate complex is an important aspect of the
biological role of humic acids in regulating bioavailability of
metal ions (Ghobbuur and Davies, 2001).

Many investigators studied the effect of humic acid on
plant growth and soil fertility. The favorite effect of application
of humic acid on plant growth may be due to it form complexes
with plant nutrients such as N, P, K, F, Zn and Mn and make
them more available for plant (Rania and Goswam, 1988).
Application of 10 kg humic acid soil application and 0.1% foliar
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spray to rice increased nutrient availability thereby improving
soil fertility and productivity (Nandakumar et al., 2004).

Hussein and Hassan (2011), pointed out that humic acid
play an important role in nutrient availability and physical,
chemical and biological properties of soil. Application of 8 kg
fed? increased seed protein (Abd EI-Gawad, 2013).

Application of 9 liter fed™ humic cid significantly
increased wheat yield and concentration of N, P, K contents on
grain (Eisa and Taha, 2010).

In study by EI-Maaz and Ismail (2016), they found that
application of 2 L fed™, humic acid as foliar spray to saline soil,
significantly increased Egyptian clover yield, soil porosity and
total stable aggregates.

The yeast production industry has been growing in
Egypt over the last years, generating a large amount of sub
products during alcohol fermentation. Yeast and yeast waste
(CMS) is obtained from the processing and separation of yeast
from must, rich in protein, carbohydrates, vitamins and some
minerals. Decanted yeast waste (CMSD) is obtained by
dentation of yeast waste (Mata, 2016). Previous studies
concluded that yeast and yeast waste applied to plants increased
plant growth and yield because it is a great source of plant
nutrients, amino-acid, cytokinins essential for plant growth and
yield (Marzauk et al., 2014, Khattab et al., 2015, Mata, 2016
and Xietal., 2019).

Reda and Ismail (2008), pointed out that application of
yeast extract, promote growth of plant grown in saline alkali soil
such as plant stem, branch number and leaf. Application yeast
by foliar spraying significantly increased vegetative, growth of
pea plants, carbohydrate cytokinins, pod yield and quality and
nutritive values. Addition of yeast extract 6 m L significantly
affect on plant growth as plant height, number of leaves, branch
number, pods yield and contents of nitrogen and protein of faba
bean plants (Marzauk et al., 2014).
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Khattab et al. (2015), concluded that application of
yeast (5 g.L) to faba bean plants significantly increased plant
height, number of tiller, number of leaves, number of
pods/plant, 100 g.seed, grain yield and straw yield of faba bean
plant. Also seed protein content and N, P, K, F, Zn, and Mn
increased. Application with yeast extract (10 g.L) significantly
increased growth of faba bean at 65 and 85 days of sowing
compared with control. Chlorophyll and phytohormone content
increased at the age of 65 days. Yield parameter, as well as, seed
protein and carbohydrate responded positively increased to
yeast application (El-Shafey et al., 2016).

Nasser et al. (2016), pointed out reduction of vegetative
growth caused by salt recovered by application of yeast extract.
Application of yeast extract to rhizosphere soil -40 cm and foliar
spraying with 2% three amount, increased plant growth, soil
moisture contents, and decreased bulk density. The chemical
properties were also improved as their was increase organic
matter, phosphorus, nitrogen contents and decreased pH (Xi et
al., 2019).

Application of yeast (6 g.L") to plant under salt stress
improved physiological characteristics and fruit yield of sweet
pepper compared with untreatment stressed plant (Abdelaal et
al., 2019).

The objective of this work is studying the effect of
foliar application of humaic acid and yeast industrial waste
(liquid and dried) on faba bean (Visia faba) yield, yield
components and some soil properties of salt affected soil.

MATERIALS AND METHODS

A field experiment was conducted during the two
successive winter season 2018-2019 and 2019-2020 at Sahel
El-Houssinia Agric. Res Station El-Sharkia Governorate,
location lies between 32°/00 to 32°, 15, N latitude and 30°/50
to 3% 115 E longitude. The study aimed to determine the
effect of humic acid, dried and liquid yeast waste application
on soil physical and chemical properties and faba bean plants
grown on salt affected soil. The experiment design was a
complete randomized block with three replicates. The
treatments were humic acid 8/gL, liquid yeast waste 6 cm./L
and dried yeast waste 10 gmL. Humic acid, yeast waste was
sprayed during growth period four times every 10 days after
30 days from sowing by 600 L ha on soil and plant. Yeast
waste were obtained from Angel Yeast Egypt Co. L.T.D.

Yeast extract was prepared from solid yeast by
dissolved 8 gm/L dried yeast waste following by adding sugar
atrate 1 : 1 and kept for 24 hour in warm place (Mady, 2009).

The main physical and chemical properties of the
experimental soil properties were determined according to the
methods described by (Klute, (1986). The obtained data is
recorded in Table 1 and 2.

Faba bean seed, cultivar planted at a rate 150 k.ha
during the winter season (15/11/2018 and 20/11/2019). All
plots received 130 kg Na ha” as ammonium sulphate, 400 kg
h™ calcium super phosphate and 120 kg ha  potassium
sulphate. Calcium super phosphate was added before planting
during the soil preparation and ammonium sulfate and

After faba bean maturity samples were taken to
determine plant height, branch number/plant,pods number/plant.

The weight of biological yield was estimated in the
net plots and separated into seed and straw then weighted.
Samples from grain and straw were taken, dried on oven at
70°C for 24 hour for chemical analyses. Soil samples of
experimental sites were taken at depth 40 cm before sowing
and after harvesting for analysis (Table 1), soil bulk density
(BD) was estimated in undistributed soil samples using steel
ring 100 cm?, soil pH was determined in 1:2.5 soil water
suspension using pH meter and E.C. d Sm™ was determined
in soil paste by EC meter according to Page et al. (1982).
Organic carbon content was determined in the soil sample by
the modified Walkaly and Black methods as outlined by
Sparks et al. (1996). Available nutrients were determined in
the soil samples according to the procedures described by
Page et al. (1982), as follows: 1- available N was extracted by
K2S04 (1%) and then determined using micro kjeldahle. 2-
Available P was extracted by NaHCO; (0.5 N pH 8.5) then
determined spectrophotometrically. 3- Available K was
extracted by ammonium acetate then determined by phlam
photometer. 4- Available Fe, Mn and Zn were extracted by
ammonium acetate DTPA according to Soltan-Pour and
Schwab (1977) and then determined with atomic absorption
photometer (Perken-Elmer,372).

Plant samples were oven dried at 70°C for 24h, and
grounded. Plant portion equivalent to 0.29 were digested
using mixture of concentrated sulphuric acid and perchloric
acid ratio 2:1 as outlined by (Black,1965 ) afterwards, the
digested was dilute to volume of 100 ml deionized water. The
total N in plant determined micro-Kjeldahl apparatus,
phosphorus was determined, spectro-photometrically using
ammonium-molybdate / stannus chlorides. Potassium was
determined by phlame photometer according to Page et al.
(1982). F, Zn and Mn were determined by using atomic
adsorption model (Model GBC, 932).

Chlorophyll 'a, b and carotenoids were
colorimetrically determines in fresh leaves of faba bean plants
at 65 days after sowing in the methods described by Moran
(1982). Brolin was assayed according to the methods
described by Bates et al. (1973).

Statistical Analysis:

All measurements were carried out in triplicate. The
statistical significant of treatment effect calculated with LSD
produced at P = 0.05 (Sneidecor and Cochran ,1976) using
SAS program (SAS Institute, 1982)

Table 1. Some physical properties of studied soil.

K R CEC WP AW R i
mh > %0 7% m3 sand Silt Clay

018 029 373 173 236 141 283 256 46.1

.R.: Infiltration rate  FC: field capacity. BD: Bulk density.

Aw: available water  k:Hydrolic conductivity

EC d Sm? (soil paste), ESP: exchangeable sodium percentage, CEC:

cation exchange capacity, OM: organic matter

Available macro and micro nutrients. mg/kg

Texture

Clay

potassium sulphate were added after planting in three equal N Macror;utrients < = Micro;utrients Vi
doses after 20, 40 and 60 days from sowing. € L L

! 28 48 250 35 0.85 14
Table 2. Some chemical properties of studied soil.

meqg/L
pH C.EC.
1:25 ECdsm? 2 Soluble cations Soluble anions Cmolc O(;M' CaOC Os
Soil water ESP Kg? % Yo
Ca* Mg+ K' Na* CI HCosy so4 "9

84 8.7 172 146 253 18 453 382 55 433 334 0.9 7.2
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Table 3. Chemical analysis of humic acid, liquid and

dried waste yeast

Dried yeast waste  Liquid yeast waste Humic acid
Organic 58.3 Total 44 Organic 72
matter % N. %  matter %
Olganc  338%  POs  02% N 198%
Total N 4.6% K20 9.8% P 0.36%
P 0.1% Ca 0.87% K 3.4%
K2SOq 16.9% Mg 016% Fe 395mg/kg
Ca 3.31% S 1.04 Zn  32mg/kg
Mg 0.27% B 85mgL  Mn 249 mg/kg
S 11.47% Mo 53mgL
Bo 135mg Fe 71.0mgL
Fe 129.4 mg Mn  11.3mg/L
Mn 0.002 mg Zn 483 mgL
Zn 378 mg Cu 5.3mgL

Total amino
Cu 3.3mg acid 20.1%
Potassium Free amino
humate 15% acid 7.9%
Lo Organic
Humicacid  7.5% matter 59%
- Organic

Fulvic acid 5% carbon 34.66%

RESULTS AND DISCUSSION

Effect of humic acid, liquid yeast waste and dried waste
yield on soil physical characteristics:

The application of humic acid significantly (Table 4),
affected the soil infiltration rate for two seasons. Application
of humic acid increased infiltration rate from 0.29 to 0.36
cm/h for the first year and from 0.26 to 0.38 cm/h for second
year. Bulk density decreased from 1.48 to 1.36 Mg m® and
from 1.45 to 1.33 Mg m® for the first and second year
respectively. Porosity increased from 43.2 to 49.5 and from
435 to 50.2% for the first and second year, respectively.
Rosa et al. (2005), stated that application of humic acid
significantly affect the physical and chemical characteristic of
soil as aggregate stability, buffering capacity bioavailability
and complexation of metal. EI-Maaz and Ismail (2016),
found that application of humic acid to salt affected soil
affected significantly the soil aggregation, decreased bulk
density, increased porosity. Pen-Mendez et al. (2005), stated
that application of humic acid can increase aggregate stability
which leads to improve physical properties of saline soil.
Table 4. Effect of humic acid, liquid yeast waste and dried

yeast waste on soil chemical and physical analysis.

2018-2019 2019-2020
™ O\O ™ I3
LI E 205 L £ 2 o8
Treatments S §> g g % S g g _‘Eg

N = [7p]

T Q a % T 9 o 2
Control 0.29 148 432 236 0.26 145 435 252
Humic 0.36 1.36 495 341 0.38 1.33 50.2 36.1
liquid Yeast waste 0.33 1.39 465 29.9 0.32 1.38 485 322
Dried Yeast waste 0.32 1.40 46.0 28.8 0.31 1.39 485 30.2
L.S.D. 0.05 003 05 6.85 0.04 21 25

IR: Infiltration rate, BD: bulk density.

Application of liquid yeast waste had a positive effect
on soil physical properties, liquid yeast waste application
increased infiltration rates from 0.29 to 0.33 cm/h and from 0.26
to 0.32 cm/h for first year and second year respectively. Bulk
density decreased from 1.48 to 1.39 Mg m® and from 1.45 to
138 Mg m?®, for first and second year respectively. Porosity
increased from 43.2% to 46.5 and from 43.5 to 48.5% for first
and second year.

Also, dried yeast waste application increased soil
infiltration rate from 0.29 cmvh to 32 cmvh and from 0.26 m® hat

to 31 cm/h, decreased bulk density from 1.48 to 1.38 and from
148 to 1.38, and from 1.45 to 1.39 Mg m® and increased
porosity from 43.2 to 46.0 Mg m® and from 43.5 and 48.5 and
increased stable aggregate from 23.6 Mg m® to 28.8% and from
25.210 30.2, % for the first and second year respectively.

The promotion effect of yeast waste on soil physical
properties may be attributed to agglutination of soil particles
by yeast waste. The organic mattar from yeast waste
stimulate the microbial activity in soil which bring more
decomposition of organic matter which lead to formation
stable aggregates, more capillary poros and decrease bulck
density and increase porosity (Liang et al., 2014 and Xi et al.,
2019). Also, the polymeric substances in cell wall of yeast
such as ex-polysaccharide have effect on binding soil
particles together lead to increase soil aggregation and
porosity (Raspor, and Zopan, 2006).

Effect of humic acid, liquid yeast waste and dried yeast
waste on soil chemical characteristics:

Data found in Table (5), showed that application of
humic acid had significantly effect on the chemical properties
of salt affected soil. In first year soil, pH decreased from 8.3 to
7.95 unit, EC decreased from 8.4 to 6.5 d Sm', E.S.P. decrease
from 16.2 to 11.9% and organic matter increased from 0.93 to
1.1%. The same trend were obtained for the second year,
where soil pH decreased from 8.4 to 8.1 unit, soil E.C.
decreased from 8.7 to 6.5 d Sm, E.S.P. decreased from 1.2 to
12.1% and organic matter increased from 1.1 to 1.3%.

Table 5. Effect of humic acid, liquid yeast waste and dried
yeast waste on soil chemical and physical analysis.

2018-2019 2019-2020
Treatments H EC ESP OM H EC ESP OM
P gsmt % % P7dsm! % %
Control 83 84 162 093 84 87 171 1.10
Humic 795 65 119110 81 66 126 130
liquid Yeastwaste 8.10 6.8 128 1.15 82 7.1 132 122
Driec Yeastwaste 8.10 6.9 129 116 82 7.2 125 120

L.S.D. NS. 11 21 005NS. 12 19 0.04

EC: electric conductivity, ESP: exchangeable sodium percentage, OM:
Organic matter.

The beneficial effect of humic acid application on soil
chemical properties may be due to release of H* from HA replace
the Na*™ exchange sites and leached down of soil profile, that the
result of such procedures is to reduce pH and also decreased
dispersion of clay which lead to decrease the EC and pH due to
increase infiltration rate of soil and leached salt down of soil
profile (Chabara, 1994, Raych, 2014 and Mindari et al. 2019).

Application of both liquid and dried yeast waste had
significant effect on soil chemical properties (Table 5). Soil pH
decreased from 8.3 to 8.1 and EC decreased from 8.4 to 6.8
dSmr, E.S.P. decreased from 16.2 to 12.8% and organic matter
increased 0.93 to 1.15, for the second year pH decreased from
application of liquid yeast in the first year. Dried yeast waste
decreased pH from 8.3 to 8.1, and EC from 84 d Sm* to 6.9
dSm! and ESP decreased from 16.2 to 12.9%.

The beneficial effects of yeast waste may be due to
that yeast contains amino acids, such glycine and glutamine,
when pH of soil is higher than amino acids, the polar amino
acid release protons keeping negative charge which attract
Ca?* ions from calcium carbonate causing an increase in the
ion concentration of calcium which replace Na* in soil clay
(Rasport and Zupan, 2006).

Gadd (1993), pointed out that yeast interaction with
cations in soil, affect on their chemical and physical properties.
The organic acid release from the biochemical activity of yeast
can affect cations speciation and mobility in the soil. Organic
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acid provide both source of protons for solubilizing and metal-
chelating anion to complex the metal cations (Devever et al.,
1996). They have the double function: (1) to acidify the
substrate thus enhancing ion solubility, and to form complexes
with solubilized ions which leads to ion mobilization (Gadd,
1999). These data confirmed with the data obtained by Nasser et
al. (2016), and Xi et al. (2019).
Effect of treatments on soil available N, P, K, Fe, Zn, Mn:
Application of humic acid, liquid yeast and dried yeast
significantly increased soil available N, P, K, Fe, Znh and Mn
(Table 6). The relative increase, over control were 29.16, 20.90
an 12.5% for N, 44.9, 36.7 and 26% for P and 28.0, 22.0 and
16% for K due to application of humic acid, liquid and dried
yeast waste, respectively, in the first season. The relative increase
over control were 25, 17.8 and 14.2 for N, 47.1, 35.29 and 29.4
for P and 34.78, 21.7 and 13.9 for K in the second season, in the
same order. For soil available Fe, Zn and Mn, the relative
increase was 42.1, 26.3 and 18.4% for F, 41.18, 29.4 and 15.29%
for Zn and 37.5, 18.75 and 12.5% for Mn due to additional of
humic acid, liquid and dried yeast waste respectively in the first
year. For the second year the relative increase was 51.61, 32.28
and 25.8% for F, 42.86, 31.8, 20.88% for Zn and 66.67, 60 and
26.6% for Mn, due to application of humic acid liquid and dried
yeast waste respectively. The beneficial effect of humic acid and
yeast on availability of plant nutrients may be due to their effect
on soil physical and chemical properties such as decreased EC,
pH, increased infiltration and porosity. Also, humic acid and
yeast waste contain some nutrients, which release in available
form (Mata, 2016).

Surface charge on yeast cell and carboxylate and
phenolate group gives yeast waste and humic acid, the ability
to form complex with nutrients prevent them from leaching
through profile (Piccub, 2002). These results are in line of
those obtained by Gadd (1999), Hussein and Hassan (2011),
Khaled and Fawzy (2011) and Mandari et al, (2014).

Table 6. Effect of humic acid, liquid yeast waste and dried
yeast waste on available, N, P, K, Fe, Zn and Mn
concentration of soil after harvesting.

2018-2019 mg/kg
Treatments N P K Fe 7n NN
Control 23 49 250 38 0.85 16
Humic 31 71 320 5.4 1.2 24
liquid Yeastwaste 29 6.7 305 48 11 21
dried Yeastwaste 27 6.2 290 45 0.98 19
L.S.D.0.05 29 055 1950 012 005 021
2019-2020 mg/kg
N P K Fe Zn Mn
Control 28 51 230 31 0.91 15
Humic 35 75 30 47 13 25
liquid Yeastwaste 33 69 280 41 12 21
dried Yeastwaste 32 6.6 262 39 11 18
L.S.D.0.05 21 045 182 015 004 019

Effect of humic acid, liquid yeast waste and dried yeast
waste on faba bean yield and its components:

Data presented in Table (7) show that the application
of humic acid, liquid and dried yeast waste on faba bean plant
significantly increased plant height, branch number / plant
pods No. / plant, weight of 100 seed gm, seed yield and straw
yield for two seasons.

Table 7. Effect of humic acid, liquid yeast waste and dried yeast waste on faba bean growth parameter, yield and yield

components.
First Year 2018-2019

Treatments Plant Height BranchNo.  Puds No. Seed No.  Weight of 100 Biological yield Seedyield Harvest Index

cm Plant plant plant seed g Mgh Mg-h %
Control 85 3.50 16 45 70 7.67 313 40.81
Humic 97 4.40 23 61 88 9.3 4.10 44.10
liquid yeast waste 95 4.30 20 59 83 8.86 3.90 44.90
Dried yeast waste 93 3.90 18 55 80 8.6 3.70 43.00
L.S.D.0.05 33 0.31 19 41 8.1 045 031 210

Second Year 2019-2020
Plant Height Branch No. ~ Puds No. Seed No. Weight of Biological Seed yield Harvest

Cm Plant plant plant 100 seed yield Mgh Mg-h Index %
Control 80 33 14 44 68 6.50 263 40.46
Humic 93 41 19 57 84 8.37 38 43.00
Liquid yeast waste 89 39 17 53 80 7.82 354 45.29
Dried yeast waste 87 38 16 51 77 7.41 3.22 434
L.S.D.0.05 35 0.29 15 21 51 0.61 0.32 2.25

Humic application increased plant height, branch No. /
plant, pods No. / plant and seed No. / plant by 14.1, 25.7, 43.75,
35.6% respectively in the first year. The relative increase over
control for biological yield and seed yield were 21.3% and 31%
respectively. The same trend was obtained at the second year.

The benefit effect of humic acid on yield and yield
components may be due that the presence of carboxylate and
phenolate group on the surface of humic acid form complex
with ions such as Cu*, Mg*, Fe?* and then more available for
plant (Ghobbuur and Davies, 2001). Also, application of
Humic acid had significantly affect on physical, chemical and
biological properties of soil which reflect on plant growth
(Hussien and Hassan, 2011 and El-Maaz et al., 2011). These
data confirmed with the data obtained by Abdel-G. Wad
(2013),El Maaz and Ismail, (2016), and Yousf et al. (2019).

Application of yeast waste dried or liquid
significantly increased yield and yield components of faba
bean. The relative increase over control for liquid yeast were
19.7, 22,9, 25.0, 13.1 and 18.6 for plant height branch

number / plant, pods number / plant and weight of 100 seeds
respectively, where relative increase in biological yield and
seed yield were 15.5 and 24.6% respectively.

The relative increase over control for application of
dried yeast waste were 8.8, 15.15, 28.6, 13.7, 13.2% for plant
height, branch, branch number pods / plant, and weight 100
seeds. The data obtained from this paper confirmed with that
obtained by Marzauk et al. (2014), Khattab et al. (2015), EI-
Shafey et al. (2016), and Nasser et al. (2016), who found that
yeast application had a significant effect on plant growth
yield and yield components.

The positive effect of yeast waste application on plant
growth, yield and yield quality in salt affected soil may be
because it contains amino acid, trace elements, gibberellins,
auxins and cytokinins that improve plant growth and
mitigated the adverse effect of salinity (Yousef et al. 2019,
Nasser et al. 2016, Xi et al., 2019 and Abdelaal et al., 2019),
pointed out that reduction of vegetative growth of plant
grown in salt affected improved by application of yeast
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extract (6 gm L.) due to good effect on soil chemical and
physical properties and physiological characteristics of plants.
Effect of Treatments on N, P, K, Fe, Zn and Mn in faba
bean seed:

Table (8) shows the effect of humic acid, liquid and
dried yeast waste on N, P, K, Fe, Zn and Mn concentration on
faba bean seed. The relative increase of N over control were
31.0, 20 and 17.70% for the first year and were 38.4, 26.9 and
19.2% for the second year due application humic liquid and
dried yeast waste respectively. Phosphorous concentration,
increased by 23.1, 15.4, 9.2% and 43.3, 33.3, 25.1 over control
for application of humic acid liquid yeast dried waste year for
first and second year respectively. Potassium concentration
increased by 0, 31.3, 18.85 and 44.4, 27.8, 16.7% over control
for application of humic acid liquid and, dried, yeast at first and
second year respectively. Also, Fe, Zn and Mn concentration of
faba bean seeds significantly increased with application of
humic acid liquid and dried yeast. The relative increased over
control 22.6, 15.3 and 11.3 and 23.1, 13.9 and 15.4% for F, and
50, 27.8, 16.6 and 56.5, 31.11 and 18.8 for Zn, and 41.2, 29.4,
17.6% and 33.3, 26.7, 20% for Mn in first year and second year
respectively due to application of humic acid liquid and dried
yeast waste respectively.

The beneficial effect of humic and yeast waste may
be humic acid contains high organic contents which effect on
soil physical and chemical properties and also it chelates
nutrients prevent them leaching through soil profile and make
them more available for plants. Also, yeast waste contains
many nutrients and growth regulator and amino acid which
increase root growth and absorb more nutrients from soil.
These data are confirmed with the data obtained by Reda and
Ismail (2009), Marzauk et al. (2014), Nasser et al. (2016),
and Yousf et al. (2019).

Effect of treatments on photosynthetically active pigments:
The concentration of photosynthetically active
pigments (Ch. A, Chl. B and carotenoids) of faba bean plant
are shown in Table (9). Application of humic acid, and liquid
and dry yeast waste significantly increased Chl.A, Chl.B and
carotenoids contents of faba bean leaves. This results
indicated that the increase in concentration of total
photosynthetic pigment in response to biostimulation of

humic acid and yeast waste treatments.

Table 8. Effect of humic acid, liquid and dried yeast waste on
chlorophyll and proline contents of faba bean leaves.

2018-2019 mg/g Fresh Weight Proline

Treatments Chl.B Chl.(B) A+B Carotenoid mg/gm dry
mg/gm mg/gm mg/gm  mgly weight
Control 124 0.64 1.88 0.71 0.90
Humic 161 082 243 091 0.75
Liquidyeastwaste 155 079 234 0.85 0.72
Driedyeastwaste  1.50 075 225 0.83 0.69
L.S.D.0.05 015  0.095 0.055 0.1
2019-2020 mg/g Fresh Weight Proline
Treatments Chl.B Chl.(B) A+B Carotenoid mg/gm dry
mg/gm mg/gm mg/gm  mg/g weight
Control 1.35 0.67 2.02 0.75 11
Humic 172 090 262 0.98 0.70
Liquidyeastwaste 163  0.81 244 0.88 0.80
Driedyeastwaste 1.60 079 239 0.86 082
L.S.D.0.05 011 0.10 0.042 0.08

The effect of humic acid and yeast waste (liquid or
solid) application (Table 9), significantly decreased proline
concentration compared to untreated plant. Mady (2009),
stated that application of yeast extract on faba bean
significantly decreased chlorophyll a, b and carotenoids.
These increases may be enhanced plant growth and yield.
These data confirmed with that obtained by Mindari et al.
(2014),El Shafey et al. (2016), and Abdelaal (2019)

Table 9. Effect of humic acid, liquid yeast waste and dried yeast waste on N, P, K, Fe, Zn and Mn contents of faba bean seed.

% mg/Kg
N P K Fe Zn Mn

First Second First Second First Second First Second First Second First Second

year  year  year year year year year year year year year year
Control 2.9 2.6 0.65 0.60 1.6 1.8 124 130 18 16 17 15
Humic 38 36 0.80 0.86 24 2.6 152 160 27 25 24 20
dried yeast waste 35 33 0.75 0.80 21 2.3 143 148 23 21 22 19
Liquid yeast waste 3.3 31 0.71 0.75 19 21 138 150 21 19 20 18
L.S.D.0.05 0.2 018 0.04 0.05 0.12 0.15 9.5 5.9 2.1 1.9 2.3 1.8
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