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Abstract 

Two pot experiments were performed in the Experimental Farm, Soils and Water Department, South 

Valley University, Qena, Egypt during two successive winter seasons (2018/2019 and 2019/2020). 

The main objective is to evaluate the effect of four addition levels of farmyard manure (FYM) (0, 10, 

20 and 30 g/Kg of soil) combined with acid producing bacteria (APB) + molasses, yeast + molasses 

or their mixture on improving the chemical properties of a calcareous sandy soils and enhancing 

wheat growth.  The results showed that, the results showed that with the increasing added level of 

FYM the soil pH and CaCO3 content were decreased and the soil EC, OM, total N and available P 

and K were increased.  In addition, plant dry matter, N, P and K uptakes and use efficiencies were 

increased. Also, the application of APB + molasses, yeast+ molasses or their mixture with (FYM) 

were more effective than adding FYM alone in the improvement of calcareous soil properties and 

enhancement of wheat growth. It could be concluded that the best treatment in improving the 

calcareous sandy soil properties and increasing wheat growth, nutrients uptake and use efficiencies 

was the treatment of FYM with APB + yeast+ molasses especially when FYM was applied ate level 

30 g/kg soil. 
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Introduction 

Calcareous soils generally have a high calcium 

carbonate content (CaCO3) that affects soil 

properties related to plant growth, its include 

the high pH, low CEC, low availability of 

plant nutrients such as phosphorous (P) and 

most micro nutrients, loss of nutrients via deep 

percolation, low organic matter (OM), and a 

nutritional imbalance between elements such 

as K, Mg and Ca as well as the soil crusting 

formation and its effect on seedling emergent. 

(Elgabaly, 1973; FAO, 2016; Aboukila et al. 

2018; Wahba et al. 2019) These soils can be 

brought under cultivation after the use of 

certain amendments that lead to solubilize the 

existing insoluble fraction of CaCO3 and 

improve some of the bad properties of these 

soils (Ahmad et al., 1990; Qadir et al.,1992). 

Organic matter improves both the chemical 

and physical properties of these soils. 

Including, soil structure, moisture holding 

capacity, nutrient availability (macro and 

micronutrients), and CEC as well as promotes 

soil organisms and encrouges the growth of 

plants (Mussatto et al., 2006; Candemir and 

Gulser, 2007; Chaturvedi et al., 2008; Abo-

baker, 2017; Aboukila et al., 2018). Moreover, 

the addition of organic and bio-fertilizers had 

beneficial return to increase the population of 

microorganisms, particularly in the surface 

layer, which produces some substances that 

stimulate plant development (Abo-baker, 

2011). Acid-producing bacteria through 

producing organic acids can help in reducing 

the soil pH and improving the properties of 
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calcareous soils, it is may be due to, dissolve 

the calcium carbonate resulting in increasing 

the availability of phosphorous        (Han and 

Lee, 2005; Westerman and Bicudo, 2005). 

Yeasts have affected not only microbial and 

plant growth, but they may also play a role in 

improving both the chemical and physical 

properties of the soil. The improve the soil 

structure, mineralization of organic matter and 

availability of nutrients in addition, they have 

the ability to reduce both calcium carbonate 

content and soil pH, solubilize insoluble 

phosphates, improve the soil health and 

enhance plant root in the rhizosphere (Zhang 

et al. 2000; Batha, 2011; Vieira, et al., 2016; 

Xi et al., 2019). Molasses which a viscous 

product resulting from refining sugarcane into 

sugar, contains several nutrients and is high in 

minerals. So, it probably affects growth rate at 

convenient amounts (Shteinberg et al., 1982; 

Abo-baker, 2017). This study aims to assess 

the potential using of farmyard manure with 

some biological treatments, consisting of acid-

producing bacteria and yeast in improving the 

quality of calcareous sandy soils and 

enhancing the growth of wheat plant. 

 

Materials and methods 

Two pot experiments were done in the 

greenhouse of the Experimental Farm, 

Department of Soils and Water, South Valley 

University, Egypt. The experiments were 

carried out during two winter seasons 

(2018/2019 and 2019/2020), to study the 

effects of applying Farmyard Manure (FYM) 

at level of (0, 10, 20 and 30 g/Kg soil) alone, 

or combined with Acid Producing Bacteria 

(APB)+ molasses, yeast + molasses or their 

mixture on some chemical properties of a a 

calcareous sandy soils, nutrient availability, 

growth, nutrient uptake, and nutrient use 

efficiency of wheat (Giza 168 variety) plants. 

Some physicochemical properties of soil, 

FYM and molasses are shown in Table 1. 

 

Applied Organic manure and Bacterial and 

Yeast Strains 

FYM was collected from the Animal 

Production Farm, South Valley University, 

Egypt. Molasses was obtained from Deshna 

Sugarcane Factory, Qena, Egypt. The studied 

microorganisms have included APB 

(Paenibacillus polymyxa; previously Bacillus 

polymyxa), and natural yeast (Seccharomyces 

cerevisiae) active dry were obtained from 

microbiological resources center, Faculty of 

Agriculture. Ain Shams University. 

 

Experimental Modeling and Treatments: 

The pot experiments were prepared in a 

completely randomized design using plastic 

plant pots of 40 cm height and 30 cm diameter 

with a drainage aperture in the bottom. Each 

pot was filled with 8 kg of a calcareous sandy 

soil. The treatments that were applied in this 

study are shown in Table (2). 

 

Pot Experiments 

The air - dried FYM was used at a level of 0, 

10, 20 and 30 g/kg soil (0, 80, 160, and 

240g/pot) respectively. In each pot, the soil 

was completely mixed with the farmyard 

manure, then 20 seeds of wheat were sown. 

For the APB treatments, 50 mL of a liquid 

inoculum of APB (10 x107 cells mL-1) were 

diluted in one liter of distilled water. 10 mL of 

the diluted inoculum were added to the pot. 

Moreover, 20 mL of diluted molasses solution 

(50 g/L) were applied into the pots of 

APB+molasse treatments. Also, one g of dry 

yeast was dissolved in one liter of the diluted 

molasses solution (50 g/L).
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Table (1) some selected soil farmyard manure (FYM) and molasses properties used in the study. 

Soil property Value (FYM) property Value Molasses property Value 

Sand (%)  87 pH (1:10) 8.4 pH (1:20) 5.3 

Silt (%)  8 EC (1:10), (dS/m) 6.35 EC (1:20), (dS/m) 5.22 

Clay (%)  5 Organic matter (%) 39.52 Total N (%) 0.45 

Texture  Sand Organic carbon (%) 22.04 Total P (%) 0.074 

pH (1:2.5)  8.18 Total N  (%) 1.13 Total K (%) 2.17 

EC (dSm-1)  2.07 C/N ratio 19.5 Calcium (%) 0.65 

Calcium carbonate (%)  11.88 Total P (%) 0.91 Sodium (%) 0.18 

Organic matter (%)  0.98 Total K (%) 0. 74 Sulfur (%) 0.45 

Total N (%)  0.032     

Available P (mg/ kg)  7.14     

Available K (mg /kg ) 241.5     

      

 

Table (2) The different treatments used in the experiments 

Treatment content  Treatment No.  

Control T0 

Yeast+ Molasses  T1 

APB + Molasses T2 

APB + Yeast+ Molasses T3 

FYM 10g/kg soil T4 

FYM 10g/kg soil + Yeast+ Molasses T5 

FYM 10g/kg soil + APB + Molasses T6 

FYM 10g/kg soil + APB + Yeast+ Molasses T7 

FYM 20 g/kg soil  T8 

FYM 20 g/kg soil + Yeast+ Molasses T9 

FYM 20 g/kg soil + APB + Molasses T10 

FYM 20g/kg soil + APB + Yeast+ Molasses T11 

FYM 30 g/kg soil  T12 

FYM 30 g/kg soil + Yeast+ Molasses T13 

FYM 30 g/kg soil + APB + Molasses T14 

FYM 30g/kg soil + APB + Yeast+ Molasses T15 

APB =Acid producing bacteria and FYM = Farmyard manure  
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Then 20 ml of this mixture were added to the 

pots of yeast+ molasses treatments. Moreover, 

10 mL of the dilute APB inoculum, and 20 mL 

of the yeast and molasses mixture were 

applied to the pots of APB + Yeast+ molasses 

treatments. All pots were directly irrigated 

after applying all treatments. The control 

treatment was carried out without applying 

any amendment to the pots. Each 

microorganism treatments were replicated 

three times during the experiment time. At the 

time of planting, the pots were fertilized by 

superphosphate (15.5% P2O5) at a level of 

200 kg/fed (2.4g / pot). In addition, 

ammonium nitrate (33.5 % N) at a level of 364 

kg/fed (4.3 g / pot) and potassium sulphate 

(48% K2O) at a level of 50 kg/fed (0.6 g / pot) 

were applied after two weeks from planting. 

All experimental treatments and agricultural 

practices for growing wheat that were applied 

at the first season were also carried out in the 

second season. After 70 days from planting, 

the plants were harvested from each pot, 

plants washed using deionized water, air dried 

for two days and oven-dried at 70 oC for 48 

hrs, then the plant dry weight was recorded. 

Plant samples for all pots were saved for 

chemical analysis. Moreover, after harvest, a 

soil samples were collected from each pot, air-

dried, crushed with a wooden roller, sieved to 

pass through a 2 mm sieve and kept for 

analysis.  

Soil analysis. 

The particle-size distribution was carried out 

by the pipette method (Richards, 1954; 

Jackson, 1969) and the corresponding textural 

class was determined from the USDA textural  

 

 

 

class triangle.                                                                                    

The inorganic carbonate content (% CaCO3) 

was estimated by a Collins calcimeter 

according to Jackson (1973) and USDA 

(1996). The soil organic carbon content was 

determined according to the modified 

(Walkely and Black method USDA, 1996). 

The soil pH in a 1: 2.5 ratio of the soil to water 

suspension was measured using a digital pH 

meter. The electrical conductivity (EC) of the 

1:5 ratio of soil to water extract was estimated 

using an electrical conductivity meter 

(Jackson, 1973). However farmyard manure 

pH and EC were measured in 1:10 (w/v) of 

water suspensions and extracts respectively 

after 1 h shaking (Teutscherova et al. 2018). 

The available phosphorus was extracted by 0.5 

M NaHCO3 at pH 8.5 (Olsen et al. 1954) and 

spectrophotometrically determined according 

to Jackson (1973). The available potassium 

was extracted with 1 N ammonium acetate at 

pH 7.0 and determined using the flame 

photometer (Jackson, 1973). The total soil 

nitrogen was determined using the 

microkjeldahl method as described by Jackson 

(1973). 

Plant and Organic Amendment 

A sample of 0.5 g of the dried plant material 

or organic amendment (FYM or molasses) 

was digested using a 20 :5 mixture of sulfuric 

acid to hydrogen peroxide and then potassium, 

phosphorous and nitrogen were determined in 

digests  using the methods as described for the 

soil analysis. 

 Calculation of NPK uptake and use 

efficiencies 

Total NPK uptake by plant using the 

following: 

 

 

 

 

              
The calculate of NPK use efficiency according to (Dobermann 2005) was as follows:  
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Statistical analyses 

All data were analyzed using MSTAT-C 

(Russell, 1994) and the treatment means 

were compared by Least significant difference 

(LSD) test at 0.05 and 0.01% probability levels.  

 

Results and Discussion 

Effects of soil applications of farmyard 

manure (FYM)  alone or  combined with acid 

producing bacteria (APB) and yeast with the 

addition of molasse as a stimulant on 

improving the properties of the calcareous 

sandy soils, nutrient availability, plant growth, 

nutrient uptake and nutrient use efficiency by 

the wheat plant were discussed throw the next 

results .  

Soil properties 

The changes in the soil salinity (EC), pH, 

calcium carbonate (CaCO3%) content and 

organic matter (OM%) content induced by the 

investigated treatments are shown in Figure 1. 

 

Soil salinity 

Electrical conductivity (EC) of the soil extract 

is a measure of the amount of salts in soil and 

it is an important indicator of soil health. 

Applying most treatments, the soil EC in 

increased comparison with the control 

treatment (Figure 1). Increasing the added 

amount of the farmyard manure resulted in 

increases in the soil EC because of its high 

content of soluble salts. Forster et al. (2006), 

Lakhdar (2009) and Barka et al (2018) found 

that, the compost application to the soil 

increased its, EC due to its high contents of 

soluble Mg, Ca and Cl. In addition, the 

decomposition of organic amendments with 

time affects on the increases the dissolution of 

the soil salts. All treatments in the second 

season decreased the soil EC. That could be 

due to leaching the soluble salts with irrigation 

water. Abo-baker (2017) showed that EC of 

the reduction of the soil amended with 

 different organic amendments could be 

attributed to the emerged organic acids from 

OM decomposition that accelerate the loss of 

soluble salts with irrigation water. On the 

other hand, microbial (APB and Yeast) 

treatment did not show clear effect on the soil 

salinity. 

 

Soil pH 

After the first season, all treatments 

significantly decreased the soil pH compared 

to the control treatment. Lowest soil pH values 

of 7.35, 7.53, 7.56 and 7.65 were found with 

30 g FYM /kg soil (T12), 30 g FYM /kg soil + 

APB + molasses (T14), FYM 10g/kg soil + 

APB + Yeast+ molasses (T15) and FYM 

10g/kg soil + APB + molasses (T6) 

respectively (Fig.1). On the other hand, 

reductions were recorded in the soil pH after 

the second season compared to those of the 

first season. The pH values after the second 

season were 7.38, 7.44, 7.39 and 7.48 with 

T12, T14, T15 and T6 treatments, 

respectively. Moreover, increasing the level of 

FYM in all treatments resulted in decreases in 

the soil pH (Figure 1).  

The reductions in the soil pH in the first and 

second seasons were more obvious under 

FYM applications combined with 

microorganisms’ treatments. On the other 

hand, the control treatment exhibited the 

highest soil pH values. The reduction in the 

soil pH, depends upon of the progress of 

decomposition and oxidation of organic 

compounds in the soil Moreover, se reductions 

in the soil pH that occurred after the first and 

second seasons may be attributed to the 

activity of soil microorganisms producing 

CO2 and root exudates during the 

decomposition of organic matter. These results 

are in an agreement with those of Kabirinejad 

et al. (2014), Abo-baker (2017) and Barka et 

al (2018).
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Figure 1: Effect of applying FYM alone or in combination with APB + molasses or yeast+ molasses and their mixture on EC 

(a), soil pH (b), Soil calcium carbonate (% CaCO3) content (c) and Organic Matter (OM %) content (d) 

 

(d) 
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Also acid-producing bacteria and yeasts 

contribute to reducing the soil pH through 

producing organic acids during the 

mineralization of organic material (Zhang et 

al., 2000;  Han and Lee, 2005; Westerman and 

Bicudo 2005; Batha ,2011;   Vieira  et al., 

2016  and Xi et al., 2019). 

Soil calcium carbonate (CaCO3) content 

All investigated treatments significantly 

decreased the soil calcium carbonate (CaCO3) 

content compared to the control treatment in 

both growth seasons (Fig. 1). After the first 

season, the CaCO3 content decreased from 

11.88 % in the soil before wheat planting to 

9.82, 8.60, 9.29, 8.83 and 8.19 % with 

applying T8, T12, T13, T14 and T15 

treatments, respectively. In addition, these 

decrease calcium carbonate decreases 

continued after the second season for those 

previous respected treatments. exhibiting more 

CaCO3 reduction of 8.76, 8.59, 8.29, 8.63 and 

7.87% respectively. The decrease in the soil 

CaCO3 content varied according to the amount 

of farmyard manure (FYM) and the applied 

type of microorganisms (APB and yeast) 

Indicated that, increasing the added FYM level 

increased the reduction in soil CaCO3 content. 

Furthermore, 30g FYM /kg soil + APB + 

yeast+ molasses (T12) treatments gave a 

significant decrease in the soil CaCO3 content 

compared to the other treatments. The 

negative effect of FYM on the soil CaCO3 

content is attributed mainly to the microbial 

activity in decomposing the organic matter, 

producing CO2 and organic acids that react 

and dissolve the calcium carbonate of the soil. 

These results agree with those reported by 

Chun et al (2007), Abo-baker (2017) and 

Villarreal Sanchez et al. (2018). 

 

 

Soil organic matter (OM) content 

The sole application of FYM alone or 

combined with yeast + molasses or APB+ 

molasses and their mixture significantly 

enriched the organic matter content of the soils 

compared to the control treatment (Figure 1). 

After the first season, the soil organic matter 

content reached 2.84, 2.80, 2.23 and 2.20% for 

T14, T12, T13 and T15 treatments, 

respectively higher than the control (T0). 

Similarly, after the second season, these 

treatments in the same sort showed highly 

significant soil OM increases of 3.24, 3.14, 

2.43 and 2.95 % respectively, compared to 

(T0). Furthermore, increases in soil organic 

matter content occurred with increasing the 

FYM level in both seasons. These results in 

harmony with those of Rehan et al. (2004), 

Youssef, (2011), Hadad et al. (2015) and Abo-

baker (2017). In some treatments, the 

application of APB + molasses, yeast+ 

molasses or their mixture combined with the 

same added level of FYM (T6, T11, T13 and 

T15) decreased the soil organic matter content 

compared to the sole application of FYM. This 

may be argued to use of organic matter as a 

carbon sources by microorganism that to 

produce organic. Rashid et al. (2004) and 

Abo-baker (2017) reported that, all acid-

producing microorganisms strains utilize 

organic matter in the soil as a carbon sources 

during the production of organic acids.  

Total N, Available P and Available K 

contents in soil. 

The effect of applied FYM alone or even 

incorporated with APB + molasses, yeast+ 

molasses and their mixture on the total soil 

nitrogen, available phosphorus and available 

potassium is illustrated in Figure 2.  
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               Figure 2: Effect of FYM alone or in combination with APB + molasses, yeast+ molasses  or their 

                                 mixture on the total N (a), available P (b) and available K (c) contents in soil. 
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Total N 

The sole addition of FYM or blended with 

APB + molasses, yeast+ molasses or their 

mixture significantly had resulted in an 

increase of the total soil N content after each 

growth season (Figure 2.). 

After the first season, the maximum total 

nitrogen content was recorded in the soil 

treated with 30 g FYM /kg soil (T12), 30 g 

FYM /kg soil + APB + molasses (T14). 30 g 

FYM /kg soil + yeast+ molasses (T13) and 

30g FYM /kg soil + APB + Yeast+ molasses 

(T15) giving total N values of  0.16, 0.16, 0.11 

and 0.11 % respectively. On the other hand, 

applying these treatments in the second season 

resulted in respective total N values of 0.14, 

0.11, 0.12 and 0.15 % after wheat growth . In 

general, the increase in the total soil N content 

were associated with increasing the farmyard 

manure addition level. However, 

microorganisms (APB and Yeast) treatments 

without FYM application did not show a clear 

effect on the soil N content. Mineralization of 

organic materials in FYM fertilizer may be 

responsible for increasing the availability of 

plant nutrients in the soil, such as total N 

(Eghball, 2002, Gutser et al. 2005 , Herencia 

et al. 2007, Melero-Sanchez et al., 2008, 

Aboukila et al. 2018). 

Available soil phosphorus 

The available soil phosphorus significantly 

increased with applying FYM alone or in 

combination with APB + molasses, yeast+ 

molasses and their mixture (Figure 2). After 

the first season, the available phosphorus in 

the soil treated with 20 g FYM /kg soil + 

yeast+ molasses (T9), 20g FYM /kg soil +   

APB + yeast+ molasses (T11), 30g FYM /kg 

soil + APB + yeast+ molasses (T15), 10g 

FYM /kg soil + Yeast+ Molasses (T5)  

increased from 16.44 mg/kg for the control to 

123.79, 120.54, 112.93 and    104.55 mg/kg, 

respectively. and from 16.44 to 96.57, 84.91, 

83.03, 79.13 and 77.13 mg/kg for the soil 

amended with 20 g FYM /kg soil  (T8), 30 g 

FYM /kg soil + yeast+ molasses (T13) , 20 g 

FYM /kg soil + APB + molasses  (T10) 10g 

FYM /kg soil + APB + molasses (T6) and 30 g 

FYM /kg soil + APB + molasses (T14) 

respectively. After the second season, a 

similar trend por the available P was recorded 

as that of the first one, which the available soil 

phosphorus significantly increased as a result 

of applying these treatments compared to the 

control one (Figure 2). The phosphorus 

released for the organic matter decomposition 

as well as the soil P that became available due 

to decomposit products effects are responsible 

for increasing the soil p availability for plants. 

Inorganic and organic acids and CO2 

produced from the decomposition of organic 

matter and APB resulting the organic matter as 

well as the reduction in pH as a in soil pH 

reduction have significant effects in increasing 

the phosphorus availability in the soil (Das et 

al.,2008; El-Meselawe, 2014; Abo-baker 

2017; Abou hussien et al, 2019). In most 

cases, addition of APB + molasses or yeast+ 

molasses or their mixture with FYM increased 

the available P more than using addition of 

FYM alone. In addition, using yeast+ 

molasses or yeast +APB +molasses with FYM 

increased the available P more than addiner 

the APB + molasses with FYM. Therefore, 

APB play an important role in increasing the 

availability of P in soil through the production 

of organic and inorganic acids, as well as 

CO2. These products help to convert the 

insoluble forms of P into soluble ones. Similar 

results were obtained by Han and Lee, (2005) 

and Abo-baker (2017). Also, yeasts play a role 

to solubilize insoluble phosphates, because 

they use molasses and organic matter as a 

carbon source to produces organic acids, lower 

the soil pH and dissolve the calcium phosphate 
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in calcareous soils. Yeast encourages on 

microbial growth resulting in improving the 

soil properties of the rhizosphere and so 

increasing of phosphorus availability in the 

soil. These results are in are agreement with 

those found by Batha (2011), Vieira, et al. 

(2016) and Xi et al (2019). 

            Available soil potassium 

The available potassium in the soil 

significantly increased after both growth 

seasons with applying of FYM alone or 

integrated with APB + molasses, yeast+ 

molasses or their mixture (Figure 2). The 

highest available K levels in the soil after 

season were for 30 g FYM /kg soil + yeast+ 

molasses (T13), 30 g FYM /kg soil + APB + 

molasses ( T14) which recorded 913.09 and 

903.11 mg/kg respectively compared to the 

control treatment (558.05 mg/kg). Moreover, 

after the second season, the highest levels of 

the available K were obtained from 30 g FYM 

/kg soil + yeast+ molasses (T13), 30g FYM 

/kg soil + APB + yeast+ molasses (T15) and 

30 g FYM /kg soil (T12) treatments which 

recorded 1028.61, 984.69 and 968.40 mg/kg, 

respectively. Generally, it could be concluded 

that, the available K of the soil increased with 

increasing the addition level of FYM. These 

increases in the available K could be due to 

the release of K during the mineralization of 

organic materials (Ahmed and Ali, 2005; Abo-

baker, 2017).  In addition, applying FYM 

combined with APB + molasses, yeast+ 

molasses or their mixture gave more available 

K increases than using FYM alone. Molasses 

contains pronounced amounts of K. Moreover, 

during organic matter decomposition, bacteria 

or yeast decrease the soil pH by producing 

inorganic and organic acids that enhances the 

release K  of soil minerals (mica and feldspar). 

The agree with those obtained by Goldstein 

(1994) Uroz et al. (2009) Zarjani et al. (2013)  

Rashid et al (2016). 

 

Dry matter yield of wheat plants 

The dry matter of wheat plants which is the 

weight of plant material after the moisture 

within the plant material has been extracted. It 

is an indicator for the plant responses to the 

studied treatments. In the first and second 

season, the dry matter yield was significantly 

increased by the applications of FYM alone or 

incorporated with APB + molasses, yeast+ 

molasses or their mixture (Table 3). The 

highest amounts of   the dry matter yield in the 

first season were obtained for T15, T14, T13 

which were 14.84, 13.93 and 13.79 g/pot 

respectively. While the dry matter yield in the 

control treatment was 2.10 g/pot. The 

treatments with the same previous sort 

showed dry matter yield of 27.76, 27.44 and 

24.62 g/pot in the second season. While the 

control treatment gave 5.79 g/pot. They may 

be attributed to the fact that the application 

of organic materials improves the physico-

chemical and biological characteristics of the 

soil as well as its fertility status resulting in 

high wheat growth. This provides an active 

environment for plants and helps to improve 

the plant growth. In this regard, Abo-baker 

(2017) stated that applying filter mud cake or 

farmyard manure as organic amendments 

decreases the total dry matter yield of wheat 

plants. In most cases, the application of FYM 

combined with APB + molasses, yeast+ 

molasses or their mixture significantly 

increases the dry matter yield of wheat plants 

compared to that of FYM alone. Bacteria and 

yeast have beneficial return to increase the 

dry matter yield of wheat plant. They directly 

enhance the plant growth through various 

they produce that not only enhance the 

mobilizing of the nutrients but also help to 

solubilize insoluble unavailable forms of 

nutrients compounds resulting an increased 

nutrients availability in the soil.  
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Table.3: Application effects of FYM alone or combined with APB + molasses, yeast+molasses or 

their mixture on the dry matter yield (g/pot) and the uptake of N,P and K (mg/pot) by wheat 

plants during the 2018/2019 and 2019/2020 winter seasons. 

 

Treatments 

Dry matter (g/pot) N uptake (mg/pot) P uptake (mg/pot) K uptake (mg/pot) 

Sesson1 Sesson2 Sesson1 Sesson2 Sesson1 Sesson2 Sesson1 Sesson2 

Organic treatments 

F1=0 FAM 4.22 7.11 13.38 19.69 1.59 2.27 3.05 5.50 

F2=FYM 10g/kg soil 12.22 18.63 33.24 56.06 5.07 6.96 10.38 14.31 

F3=FYM 20 g/kg soil  12.12 21.61 40.68 64.54 5.63 8.48 10.24 16.31 

F4= FYM 30 g/kg soil  13.44 23.82 44.94 70.44 6.40 11.94 12.93 22.00 

LSD 0.05 0.69 0.84 3.14 6.28 0.60 0.54 1.00 1.06 

LSD 0.01 0.93 1.13 4.23 8.46 0.81 0.73 1.35 1.43 

Biological treatments  

B1= Non 8.95 12.84 28.57 39.53 3.88 5.19 7.48 9.92 

B2=Yeast+ Molasses   10.99 18.22 34.67 57.74 4.79 7.77 9.62 15.58 

B3=APD + Molasses 10.70 19.86 31.76 56.80 4.44 8.38 9.07 15.58 

B4=APD + Yeast+ 

Molasses 11.38 20.23 37.24 56.66 5.58 8.32 10.43 17.05 

LSD 0.05 0.69 0.84 3.14 6.28 0.60 0.54 1.00 1.06 

LSD 0.01 0.93 1.13 4.23 8.46 0.81 0.73 1.35 1.43 

Interaction between F x B 

F1B1      (T0) 2.10 5.79 6.45 16.52 0.77 1.55 1.39 3.74 

F1B2     (T1) 4.23 4.99 13.47 13.95 1.70 1.73 3.28 4.20 

F1B3      (T2) 5.38 8.20 15.81 24.46 1.83 2.33 3.83 6.56 

F1B4      (T3) 5.17 9.45 17.79 23.83 2.05 3.47 3.72 7.51 

F2B1      (T4) 9.78 14.45 26.94 36.23 4.02 5.08 7.86 9.97 

F2B2      (T5) 13.76 20.64 36.91 68.46 5.38 8.45 12.50 16.70 

F2B3      (T6) 12.38 18.15 37.02 46.95 5.55 6.19 10.42 12.18 

F2B4      (T7) 12.97 21.27 32.09 72.59 5.34 8.13 10.72 18.38 

F3B1      (T8) 12.69 15.69 43.39 47.25 5.69 6.26 10.51 12.71 

F3B2      (T9) 12.16 22.63 41.00 71.24 6.18 8.92 10.69 19.71 

F3B3     (T10) 11.11 25.65 34.08 80.98 4.10 10.64 9.13 17.41 

F3B4      (T11) 12.53 22.45 44.23 58.70 6.56 8.11 10.65 15.42 

F4B1     (T12) 11.22 15.44 37.51 58.10 5.02 7.86 10.18 13.24 

F4B2     (T13) 13.79 24.62 47.28 77.32 5.90 11.98 12.03 21.69 

F4B3     (T14) 13.93 27.44 40.11 74.80 6.29 14.38 12.89 26.19 

F4B4     (T15) 14.84 27.76 54.87 71.54 8.37 13.54 16.62 26.89 

LSD 0.05 1.39 1.68 6.29 12.56 1.21 1.09 2.00 2.12 

LSD 0.01 1.87 2.26 8.47 16.91 1.63 1.47 2.69 2.85 
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They also improve the properties of the 

calcareous soil by dissolving the calcium 

carbonate. Yeasts play a role in soil aggregate 

formation and maintenance of soil structure, 

as well as they produce substances that 

stimulate plant development. Molasses 

contain different nutrients and some organic 

materials that are considered as an important 

source of nutrients for microorganisms and 

plants. The obtained results are compatible 

with those of Glick (1995), Singh et al. (2010), 

Shah (2010) and Abo-baker (2017). The dry 

matter yield of wheat plants after second 

season, was higher than that of the first 

season. It could be a result of the positive 

effects of the studied treatments. The potential 

positive effects could be improving the 

chemical and biological characteristics, and 

the nutrient status of the calcareous soil, as 

well as increasing the abundance, biodiversity 

and activity of microorganisms in the soil. 

Uptake of N, P and K 

Uptakes of N, P and K by wheat plants planted 

in the soil amended with the FYM with or 

without APB + molasses, yeast+ molasses and 

their mixture during both growth seasons are 

considered an indication of the treatment 

effects on the nutrients’ availability of the 

soils. Significant increase in the amounts of N, 

P and K taken up by wheat plants grown in 

both seasons as a result of applying FYM 

alone or with APB + molasses, yeast+ 

molasses or their mixture. In the first season 

the highest uptake values of N, P and K by 

wheat plants were recorded for 30g FYM /kg 

soil + APB + yeast+ molasses treatment (T15) 

which displayed 54.87, 8.37 and 16.62 mg / N, 

P and K / pot, respectively and 30 g FYM /kg 

soil + APB + molasses treatment  (T14) that 

exhibited 40.11, 6.29 and 12.89 mg N, P and 

K / pot, respectively. Moreover, in the second 

season, wheat plants showed a higher 

assimilation capacity for N, P and K uptake 

than of the first season.  In the second season, 

gave higher uptake values of N, P and K by 

wheat plants were recorded which they were 

71.54, 13.54 and 26.89 mg N, P and K / pot, 

respectively for T15 treatment and 74.80, 

14.38 and 26.90 mg N, P and K / pot, 

respectively for T14 treatment. The response 

of NPK uptakes by the grown plants was more 

pronounced with the application of FYM 

combined with APB + molasses or yeast+ 

molasses and their mixture compared to 

applying FYM alone. The addition of organic 

amendments increases the metabolic activity 

in the plants and the migration of the 

metabolites through the root and stems toward 

the leaves, producing nutrients increases in 

leaves and stems. Also, yeast and APB 

produce of some substance and enzymes that 

can promote plant growth and increase the 

bioavailability of soil-borne nutrients whereby 

soil microbes metabolize recalcitrant forms of 

soil-borne nutrients to liberate these elements 

for plant nutrition. (Shteinberg and Datsyuk, 

1985; Bonkowski, 2004; Kabesh et al., 2009; 

Richardson et al., 2009; Jacoby et al. 2010; 

Abo-baker, 2017). 

 Nitrogen, Phosphorus and Potassium Use 

Efficiency 

The nutrient efficiency has been used as a 

measure of the capacity of a plant to uptake 

and utilize nutrient for biological and grain 

yield. So, it is taken as an indicator for the 

response of plants to the combined application 

of farmyard manure (FYM) with APB + 

molasses, yeast+ molasses or their mixture. In 

the first and second season, the N, P and K use 

efficiencies significantly increased with using 

FYM alone or with APB + molasses, yeast+ 

molasses or their mixture (Table 4). The 

highest N, P and K use efficiencies in the first 

season were obtained for T15 which were  
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Table 4:  Effect of applying FYM alone or in combination with APB + molasses or yeast+ molasses 

and their mixture on nitrogen (N), Phosphorus (P) and Potassium (K) use efficiency (UE). 

 

 

Treatments 

NEU  

(mg biomass/ mg N) 

PEU  

(mg biomass/ mg P) 

KEU 

(mg biomass/ mg k) 
 Sesson1 Sesson2 Sesson1 Sesson2 Sesson1 Sesson2 

Organic treatments 

F1=0 FAM 2.87 4.83 25.86 43.61 15.28 25.76 

F2=FYM 10g/kg soil 8.31 12.66 74.99 114.28 44.29 67.49 

F3=FYM 20 g/kg soil  8.24 14.69 74.37 132.55 43.92 78.28 

F4= FYM 30 g/kg soil  9.14 16.19 82.48 146.12 48.71 86.30 

LSD 0.05 0.47 0.57 4.25 5.13 2.51 3.03 

LSD 0.01 0.63 0.76 5.72 6.90 3.38 4.08 

Biological treatments  

B1= Non 6.08 8.73 54.87 78.79 32.42 46.53 

B2=Yeast+ Molasses   7.47 12.39 67.39 111.79 39.80 66.02 

B3=APD + Molasses 7.27 13.50 65.63 121.85 38.76 71.96 

B4=APD + Yeast+ Molasses 7.73 13.76 69.80 124.13 41.22 73.31 

LSD 0.05 0.47 0.57 4.25 5.13 2.51 3.03 

LSD 0.01 0.63 0.76 5.72 6.90 3.38 4.08 

Interaction between F x B 

F1B1       (T0) 1.43 3.94 12.82 35.54 7.61 20.99 

F1B2       (T1) 2.87 3.39 25.93 30.63 15.31 18.09 

F1B3       (T2) 3.65 5.57 32.99 50.31 19.48 29.71 

F1B4       (T3) 3.51 6.43 31.70 57.97 18.72 34.24 

F2B1      (T4) 6.65 9.82 60.02 88.63 35.45 52.34 

F2B2      (T5) 9.36 14.03 84.42 126.62 49.85 74.78 

F2B3      (T6) 8.42 12.34 75.95 111.35 44.86 65.76 

F2B4      (T7) 8.82 14.46 79.59 130.51 47.00 77.08 

F3B1      (T8) 8.63 10.66 77.83 96.24 45.97 56.84 

F3B2      (T9) 8.27 15.39 74.62 138.86 44.07 82.00 

F3B3     (T10) 7.55 17.44 68.14 157.38 40.24 92.95 

F3B4      (T11) 8.52 15.26 76.87 137.73 45.40 81.34 

F4B1     (T12) 7.63 10.50 68.83 94.74 40.65 55.95 

F4B2     (T13) 9.37 16.74 84.60 151.06 49.96 89.22 

F4B3     (T14) 9.47 18.65 85.44 168.34 50.46 99.42 

F4B4     (T15) 10.09 18.87 91.04 170.33 53.77 100.59 

LSD 0.05 0.95 1.14 8.53 10.30 5.04 6.08 

LSD 0.01 1.27 1.54 11.49 13.87 6.79 8.19 
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10.09, 91.04 and 53.77 mg biomass/ mg N , P 

and K respectively, 9.47, 85.44 and 50.46 mg 

biomass/ mg N , P and K respectively, for T14 

and 9.37, 84.60 and 49.96 mg biomass/ mg N , 

P and K respectively, for T13  compared to the 

control treatment which were 1.43 , 12.82 and  

7.61 mg biomass/ mg N , P and K 

respectively. Furthermore, in the second 

season, higher for N, P and K use efficiency 

values were recorded than for the first season. 

The highest values of the N, P and K use 

efficiency in the second season were obtained 

for T15 which were 18.87, 170.33 and 100.59 

mg biomass/ mg N , P and K, respectively, 

T14 which were 18.65, 168.34 and 99.42 mg 

biomass/ mg N , P and K, respectively and 

T13 which 16.74, 151.06 and 89.22 mg 

biomass/ mg N , P and K, respectively,  

compared to the control treatment which 

recorded 3.39 , 35.54 and 20.99 mg biomass/ 

mg N , P and K, respectively. Generally, The 

N, P and K use efficiencies were higher with 

the application of FYM combined with APB + 

molasses, yeast+ molasses or their mixture 

compared to applying FYM alone. The role 

ABD and yeast in plant growth promotion and 

improving the soil properties is known 

through producing substances to stimulate 

plant development and releasing organic acids 

not only to lower the soil pH but also to 

dissolve the calcium carbonate of the 

calcareous soils, they also help to convert the 

unavailable P forms to  available ones through 

producing organic acids. In addition, Yeast 

and APB release phytohormones which 

enhance root branching and elongation 

increasing the root ability to absorb nutrients 

from the soil.Yeast also play a role in soil 

aggregate formation and maintenance of soil 

structure as well the mineralization of organic 

materials. (Jacoby et al. 2010 ; Zhang et al. 

2000; Batha, 2011; Botha, 2011;  Vieira, et al. 

2016; Xi et al , 2019; Abo-baker, 2017). 

 

Conclusion 

From the above-mentioned results, it could be 

concluded that, all amendments examined in 

this research especially farmyard manure 

(FYM) with or without APB + molasses or 

yeast+ molasses and their mixture were 

effective in improving the soil physical and 

chemical properties of the calcareous soil and 

enhancing plant growth. The application of 

APB + molasses, yeast+ molasses and their 

mixture to the calcareous soil was highly 

effective in reducing the soil pH and calcium 

carbonate as well as increasing the organic 

matter, total N, available P and K , 

germination parameters, N, P and K uptakes 

and   N, P and K  use efficiencies . The 

application of APB + molasses, yeast+ 

molasses or their mixture with farmyard 

manure (FYM) was more effective than using 

FYM alone in improving of calcareous soil 

properties and enhancing wheat growth. The 

best treatment in improving calcareous soil 

properties as well as increasing wheat growth 

and nutrient uptake and nutrient use efficiency 

was the farmyard manure combined with APB 

+ yeast+ molasses especially when the 

farmyard manure is applied a level of 30 g/kg 

soil. 
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