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Abstract 

Field experiment was carried out at, Qalubia Governorate, Egypt during winter season 2015 to evaluate the 

effect of inoculation with Bacillus ssp., compost and fulvic acid application on wheat. Results indicated that the 

highest increase of total count of bacteria, dehydrogenase and nitrogenase enzymes was obtained with T8 

(biofertilization combined with fulvic acid and compost equal half dose of NPK) and T7(biofertilization 

combined with fulvic acid  with equal half dose of NPK) compared with control after 60 and 90 days of 

planting. Also, T8 recorded the highest increase in all pigments (Chl. a, Chl. b and carotenoids) comparison with 

control after 60 and 90 days. Also, T8 gave the highest values in total NPK content. On the other hand, T8 

induced high significant decrease in Na+ content after 60 and 90 days of planting. On the other hand the low 

activities of catalase and peroxidase in shoot were observed in T8 compared with control. Also, proline content 

of shoots and roots significantly increased under salinity stress. T8 recorded the lowest value comparison with 

control.Also, the grain, straw yield and N, P, K in grain were highest value with T8 compared with control. 
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Introduction 

 

Salt-induced soil degradation is common in 

farmlands around the world, especially in arid and 

semi-arid regions. It has been estimated that salt has 

degraded more than 14.6 million hectares of farm 

lands across 75 countries in the past 20 years 

(Qadiret al. 2014). Unfortunately, farmlands are still 

being damaged by salt and becoming more saline due 

to agricultural practices such as saline water 

irrigation (Caoet al. 2016) and excessive fertilization 

(Martinez-Ballesta, et al 2010). Soil salinity is a 

major abiotic factor that limits the growth and 

development of most crop plants (Paul and Lade, 

2014) in different ways such as osmotic effects, 

nutritional disorders and specific-ion toxicity 

(Läuchli and Grattan, 2007). Soil salinization, the 

excess accumulation of salt in the soil, often results 

in yield decline in agricultural production systems. 

Even relatively low salinity (electrical conductivity < 

1.0 dS m1) can result in yield decline in some widely 

used crops such as rice and tomato (Paul and Lade, 

2014). Thus, it is important to alleviate salt stress in 

plants in salt-affected soils during crop production. 

Several approaches have been used to solve the 

salt stress problem, including reducing salts in soils 

through leaching (Zeng et al. 2014) or planting 

halophytes (Hasanuzzaman et al., 2014), 

developing salt-tolerant cultivars (Kamboj et al. 

2015) and rootstocks (Albacete et al. 2015), 

improving salt tolerance of plants by silicon 

application (Zhu and Gong, 2014), and remediating 

salt-affected soils using organic matter conditioner 

(Lakhdar et al., 2011). However, it is still a 

challenge for scientists and farmers to seek and 

develop sustainable approaches which are efficient, 

low-cost and easily readily adaptable (Paul and 

Lade, 2014). Recently, many beneficial 

microorganisms (BMs) have been used to alleviate 

salt stress and improve crop growth.  

One of the major problems with saline soils is 

their low organic matter content, which results from 

rapid decomposition due to the hot and humid 

environment. Compost, rich in plant nutrients, is a 

readily available fertilizer with beneficial effects on 

physical, chemical and biological properties of the 

soils (Pane et al., 2013). Organic matter is also 

largely responsible for aggregation, soil moisture-

holding capacity, and other improved physical 

properties of the soil. In clay soils, it improves 

porosity, reduces waterlogged conditions by 

increasing drainage, and improves soil texture (Cook 

and Ellis, 1987). Increased seed germination, growth 

and yield are response to plant hormones, micro- and 

macronutrients exist in compost (Jamal and Ozra, 

2014). Moreover compost can exert protective effects 

against plant diseases occurrence and/or stimulate 

and enhance plant physiological status with 

improvements in quantity and quality of crop 

production (Loredana et al., 2015). Composted 

organic matter also introduces the soil with vast 

numbers of beneficial microbes (bacteria, fungi, etc.) 

and augments the habitat required for maintaining 

microbial populations that reduce soil-borne diseases 

(Johnson, 1996). The healthy and active micro-flora 

promoted by high organic-matter content to improve 

soil quality. The mucilaginous by products of 

microorganisms stabilize soil aggregates and thus 

greatly improve moisture and air relationships, The 

CO2 given off by the organisms and the production of 

certain organic acids increase the capacity of the soil 

liquids to dissolve minerals and release potassium 

(K), phosphorus (P), calcium (Ca), magnesium (Mg), 
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and other minerals needed by higher plants (Cook 

and Ellis, 1987). 

Use of soil microorganisms which can either fix 

atmospheric nitrogen, solubilize phosphate, synthesis 

of growth promoting substances or by enhancing the 

decomposition of plant humic content of soils, will 

be environmentally being approach for nutrient 

management and ecosystem function (Wu et al., 

2005). Application of biofertilizer are considered 

today to limit the use of mineral fertilizers and 

supports an effective tool for desert development 

under less polluted environments, decreasing 

agricultural costs, maximizing crop yield due to 

providing them with an available nutritive elements 

and growth promoting substances (Metin et al., 

2010). 

Bio-fertilizer are being essential component of 

organic farming are the preparations containing live 

or latent cells of efficient strains of nitrogen fixing, 

phosphate solubilizing or cellulolytic micro-

organisms used for application to the objective of 

increasing number of such micro-organisms and 

accelerate those microbial processes which augment 

the availability of nutrients that can be easily 

assimilated by plants. Biofertilizers play a very 

significant role in improving soil fertility by fixing 

atmospheric nitrogen, both, in association with plant 

roots and without it, solubilize insoluble soil 

phosphates and produces plant growth subsances in 

the soil. They are in fact being promoted to harvest 

the naturally available, biological system of nutrient 

mobilization (Venkatashwarlu, 2008). 

Several plant-growth promoting rhizobacteria 

(PGPR) like Bacillus, Pseudomonas,  Azospirillum, 

Rhizobium, Streptomyces, etc. have been reported to 

counteract salinity stress in many different plants 

such as wheat, rice, avocado, maize,  tomato and 

eggplant (Paul and Lade, 2014). The above indicate 

that exploring the potential BMs capable of 

alleviating plant salt stress could be helpful for 

developing sustainable approaches 

The ameliorative effects of PGPR on plant 

growth under saline conditions have been shown for 

various plant species, including durum wheat 

[Triticum durum] (Upadhyay et al., 2012). PGPR 

may use several mechanisms to promote plant 

growth and increased plant stress tolerance such as 

the synthesis of phytohormones like indole-3-acetic 

acid (IAA), gibberellic acid, or cytokinins 

(Spaepenet al., 2009), production of 1-

aminocyclopropane-1-carboxylate (ACC) deaminase 

(Dey et al., 2004), and production of 

exopolysaccharides (EPS) (Upadhyay et al., 2012). 

In the present work, the effect of inoculation 

with bacillus. megaterium and bacillus .subtills 

compost and fulvic acid application on wheat growth 

and yield 

 

Materials and Methods 

 

Microbial strain and culture conditions: 

Field experiment: 

Field experiment was conducted in Private 

farm,at qalubia Governorate, Egypt during winter 

season 2015 to study the effect of inoculation with 

Bacillus megateriumand Bacillus subtilis, compost 

and fulvic acid on wheat growth. The experiment 

was conducted in as complete randomized plot 

design with three replicated. The area of plot 2x2 m 

length. The water content of the soil in each field was 

adjusted to 70% of WHC with irrigation water. 

Seeds of wheat (Triticum aestivum cv.) Sakha 

93 were obtained from Field Crop Res. Institute, 

Agricultural Research Center, Giza, Egypt.  

Physico-chemical properties of the 

experimental soil were estimated according to Piper 

(1950) as shown in Table (1).  

 

Table 1. Chemical and physical characteristics of the investigated soil. 

Mechanical analysis 

Clay % Silt % Fine sand% Coars sand% Textural grade 

27.4 30.3 25 17.3 Silty Clay loam 

Chemical analysis 

pH 

1:2.5 

EC 

ds/m 
SP 

Anion (meqL-1) Cations  (meqL-1) 

CO3
- - HC03

- Cl – SO4
-- Ca++ Mg ++ Na+ k + 

7.8 10.84 51.0 00 2.36 25.91 82.33 27.00 20.04 62.17 1.39 

Available macronutrients of the investigated soil (mg/Kg). 

N K P 

178 138.6 6.42 

 

Microorganisms: 

Bacillus megaterium and Bacillus subtiliswere 

kindly provided by Microbiology Res. Departement, 

Soils, Water and Environment Research Institute, 

ARC. Giza, Egypt. Conical flasks (250 ml) 

containing 100 ml of Nutrient broth medium (Difco, 

1985) were sterilized at 121°C for 15 min and used 

as a growth medium. The flasks were inoculated with 

a loop- full of the tested strain then incubated at 28-

30°C on rotary shaker (150 rpm) for 2 days. Bacterial 

inoculants (109 CFU/ml) were added at rate of 10 

L/fed. Three times at zero, 30 and 60 days. 
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Table 2. Chemical analysis of compost and fulvic acid 

Paramerters Compost Paramerters Fulvic acid 

Moisture (%) 23 T.C. (%) 51.3 

pH (1:5) 7.5 H (%) 3.53 

Total N (%) 1.1 H: C (%) 0.83 

NH4- N (ppm) 92 O (%) 43.32 

NO3-N (ppm) 140 T.N. (%) 2.34 

Organic-matter (%) 25 S (%) 0.76 

Total-P (%) 0.9 P (%) <0.01 

Total-K (%) 1.3   

Key pH -TN –TP- TK - NO3-NH4-N- OM- T.C- H- H: C- O- S 

Treatments 

T1) Control full NPK%   . 

T2) 3 ton/fed compost + 50% NPK . 

T3) 10 L/fed Bacillus subtilis and Bacillus megaterium + 50% NPK . 

T4) 10 L/fed fulvic acid + 50% NPK. 

T5) 3 ton/fed compost +10 L/fed Bacillus subtilis and Bacillus megaterium  + 50% NPK. 

T6) 3 ton/fed compost + 10 L/fed fulvic acid + 50% NPK. 

T7) 10 L/fed fulvic acid + 10 L/fed Bacillus subtilis and Bacillus megaterium  + 50% NPK. 

T8) 3 ton/fed compost + 10 L/fed fulvic acid + 10 L/fed Bacillus subtilis and Bacillus megaterium  + 50% NPK. 

 

Fertilization 

The recommended doses of the chemical 

fertilizers (N, P, and K) full NPK% were used in the 

control treatment according to the recommendation 

of Egyptian Ministry of Agriculture. Nitrogen was 

applied (120 kg/fed) in the form of ammonium 

sulphate (21.2% N) Phosphorus, (150 kg/fed) in the 

form of calcium super phosphate (15.5% P2O5) and 

potassium (100 kg/fed) in the form of potassium 

sulphate (48% K2O). 

Compost (rice straw) was added at a rate of 3 

ton/fed. Organic fertilizers were added to the soil 

before planting. 

Samples were taken for analysis after 60 and 90 

days of sowing to estimated plant height, and shoot 

dry weight after drying at 70oC. Macronutrients Na, 

P and K were determined using felam photometer 

spectrophotometer according to the method described 

by Chapman and Pratt (1961). Total nitrogen was 

determined by using micro keldahl method according 

to Cottenie et al. (1982). Total count of bacteria in 

rhizosphere soil and bacillus count   were counted 

according to the method described by Vincent 

(1970) and Difco (1985), respectively. Moreover, 

dehydrogenase activity in the rhizosphere was 

determined according to the method described by 

Squjins (1976) and nitrogenase activity was 

determined according to Hardy et al. (1973). The 

photo sythetic pigments as chlorophyll a, chlorophyll 

b and total carotenoids were detected using method 

described by Adams et al. (1997). 

Chlorophyll stability index (CSI %) was 

calculated using the formula described by Kumara 

et al. (2004) 

 
 

Determination of free proline content  

Free proline was determined in dry shoot and root 

dry plant according to the method of Bates et al. 

(1973). 

Enzyme extraction and assay:  

A sample of  0.5 fresh plant was frozen, then 

homogenized in 8 ml of 50 mM cold phosphate 

buffer of pH 7.00 (Beuchamp and Fridovich, 

1971). The homogenates were centrifuged at 4000 

rpm at 5°Cfor 20 min. The supernatant was used as a 

raw extract for enzymatic assay. Catalase and 

peroxidase were assayed according to Kato and 

Shimizu (1987). Chemical analysis of fulvic acid 

was according to the method described by Hafidi, M 

et al (2005) 

 

Statistical analysis: 

The statistical analysis was carried out using 

ANOVA with two factors under significance level of 

0.05 for the whole results using SPSS (ver. 22) 

Duncan's test was used for making a multiple 

comparisons among the groups for testing the inter-

grouping homogeneity. Data were treated as 

complete randomization design according to Steel et 

al. (1997).  

 

Results and Discussion 

The dynamics of total bacterial populations in 

wheat rhizospheric roots increased during the plant 

growth at 60 and 90 days compared to the control 

(Table 3). Furthermore, data showed an increase of 

total bacterial population in all treatments especially 

with the mixture of bio fertilization and organic 

treatments. The highest increase of total bacterial 

count was recorded with T8 which recorded (2.19 

and 2.74 x108 CFU/g soil after 60 and 90 days of 

planting, respectively). In addition, data in Table (3) 

showed that, there were significant increase in the 

activity of dehydrogenase enzyme in all  treatments, 

especially the combined ones compared to control,  
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the highest increase value was observed in T8 which 

recorded 70.84 and 86.31 µg TPF/g soil/day after 60 

and 90 days of planting, respectively. Furthermore, 

an increase in nitrogenase activity was recorded with 

all treatments.  T8 and T7recorded the highest values 

of  nitrogenase which recorded 37.58 and 59.18 µ 

mole C2H4/g soil/h after 60 and 90 days of planting, 

respectively. Dehydrogenase and nitrogenase 

activities in saline soil were positively enhanced by 

bio-inoculant combined with either compost or fulvic 

acid. 

 

Table 3. Effect of inoculation with bio and organic fertilizers on total count of bacteria, dehydrogenase and 

nitrogenase activity in rhizosphere. 

Treatments 

Total bacterial  

count  

(108CFU/g soil) 

Dehydrogenase activity 

( µg TPF/g soil/day) 

Nitrogenase 

activity 

(µ mole C2H4/g soil/h) 

60 days 90 days 60 days 90 days 60 days 90 days 

T1 0.26 0.47 19.01 23.74 8.54 13.51 

T2 0.98 1.38 28.41 48.51 18.61 23.21 

T3 1.08 1.43 30.98 53.58 24.48 28.49 

T4 0.96 1.23 21.54 42.58 21.18 29.8 

T5 1.53 1.89 38.98 57.34 29.54 35.00 

T6 1.27 1.52 36.24 65.28 31.34 48.20 

T7 1.70 2.36 52.24 73.54 33.81 49.48 

T8 2.19 2.74 70.84 86.31 37.58 59.18 

    1.154 1.367 1.286 1.318 

 

Salinity is one of the major limitations on crop 

productivity and quality in the world. Total count of 

bacteria is adversely affected by high salt 

concentration. Also, salinity reduced dehydrogenase 

and nitrogenase activities in the rhizosphere of wheat 

plants. Inoculation with biofertilizer, fulvic acid and 

compost manure succeeded to alleviate the adverse 

effects of salinity. But the effect of Bacillus subtilis 

and Bacillus megaterium  plus compost was clearer. 

This may attributed to increase of total microbial 

count in soil amended with organic matter could be 

due to the act of simple organic carbon compounds 

found in compost and fulvic acid that were readily 

assimilated by microorganisms (Botha, 2011). 

The Bacillus megaterium, which encodes β-

propeller phytase. This enzyme releases phosphate 

residues from the inositol ring of the phytate 

molecule to increase phosphorus (P) uptake by plants 

(Jorquera et al. 2008). This process is necessary 

because in saline-alkaline soils, most P exist in 

insoluble forms and phytate can comprise from 10 to 

50% of the total P (Mullen, 2005). 

In addition Bacillus megaterium, can produced 

β-amylase, this enzym plays a significant role in the 

breakdown of starch (Scheidig et al. 2002), which is 

important for plants to resist abiotic stresses 

including salt stress. 

Regarding to the data in Table (4) the addition 

of bio and organic fertilizers was significantly 

increased the plant parameters. It was clear that the 

plant height was significantly increased after 

treatments with Bacillus sp. and organic manure (T8) 

which recorded 23.17 and 51.28 cm/plant after 60 

and 90 days of sowing, respectively. The same 

trended was observed in plant shoot dry weight, T8 

recorded the highest values, which reached 3.19 and 

8.02 g/plant after 60 and 90 days of planting, 

respectively.   

From the obtained data (Table 4) it was 

interested to determine pronounced increase in 

amount of chl a., chl b and carotenoids content in 

leaves of wheat plants in treatments comprise, 

inoculation with bio and organic fertilizers in 

comparison with control treatment. Therefore, T8 

recorded the highest increase in all pigments, which 

recorded 3.826 and 7.209 mg/g dry weight for chl. a, 

2.763 and 4.132 mg/g dry weight for chl. b and 0.904 

and 2.211 mg/g dry weight for carotenoids after 60 

and 90 days of sowing, respectively). 

Compost and fulvic acid plus inoculation with 

bacillus spcaused significant higher chlorophyll 

stability (CS1) indices on wheat. The inoculation by 

bacillus in soil amended with compost caused 

significant higher stability indices on wheat while 

inoculation with bacillus sp either alone or plus 

compost had the least influence on (CSI) in wheat 

plants. Thus it's assimilate production remain 

undisturbed. According to Newcomb (1999) the 

addition of N to porphyrin rings of chlorophyll 

molecules caused temporary instability of the 

molecules, this could account for the higher CSI of 

wheat in control over treated ones.  The higher (CS1) 

of wheat was observed in this study could be partly 

explained by the higher salinity resistance tolerant of 

wheat as reported by other workers, (Hassanein, 

2000).  
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Table 4. Effect of inoculation with bio and organic fertilizers on the height and weight of plants, chlorophyll 

and carotenoids. 

Treat-

ments 

Plant height 

(cm) 

Shoot dry 

weight 

(g/plant) 

Chl. a 

(mg/g dry 

weight) 

Chl. b 

(mg/g dry 

weight) 

Cartenoids 

(mg/g dry weight) 

60 

days 

90 

days 

60 

days 

90 

days 

60 

days 

90 

days 

60 

days 
90 days 60 days 90 days 

T1 9.56 15.91 0.92 1.89 0.787 0.801 0.451 0.632 0.328 0.847 

T2 17.32 39.82 1.61 3.86 1.901 1.931 0.682 0.785 0.787 0.831 

T3 15.61 36.39 1.41 3.73 1.890 3.244 0.768 0.891 0.735 0.916 

T4 14.57 37.43 1.37 3.59 1.741 2.544 0.737 0.832 0.641 0.739 

T5 23.72 42.70 1.96 4.78 3.374 5.931 0.895 1.386 0.795 0.861 

T6 19.26 40.21 1.71 3.92 3.182 5.817 0.831 1.437 0.826 1.490 

T7 18.34 47.65 2.35 6.40 3.170 6.17 1.905 2.934 0.738 1.327 

T8 23.17 51.28 3.19 8.02 3.826 7.209 2.673 4.132 1.073 2.197 

L.S.D. 0.70 0.17 0.13 0.04 0.08 0.435 0.13 0.63 0.05 0.10 

 

Similar results were observed in many studies 

in which photosynthetic pigments were significantly 

reduced under NaCl stress (Abd-Allah et al., 2015). 

For example, in the leaves of tomato (Hashem et al., 

2015), and Bruguiera parviflora (Parida et al., 

2004) the contents of chlorophyll a, chlorophyll b, 

and carotenoids decreased by NaCl stress. According 

to Zörb et al. (2009), the reduction in pigment 

content is attributed to the destructive effect of salt 

stress on chloroplasts in maize. PGPR strain B. 

subtilis increased chlorophyll a, b and carotenoid 

contents in leaves of Indian bassia plants grown 

under both non-saline and saline soil conditions. 

Mineral content under salinity stress (control 

treatment, T1) in wheat was significant by decreased 

compared to other treatments using bacteria 

combined with organic fertilizer (Table 5), thus N 

content was significantly increased from 1.42 and 

1.54% after 60 and 90 days of planting, respectively 

in the control treatment to record the highest value in 

T8 (1.86 and 2.04% after 60 and 90 days of planting, 

respectively). Moreover, P% reached 0.215 and 

0.203% after 60 and 90 days of planting, respectively 

in the control, while T8 recorded the highest values 

0.384 and 0.367% after 60 and 90 days of planting, 

respectively. Furthermore, K% showed the same 

trend whereas T8 recorded the highest values (2.73 

and 2.56% after 60 and 90 days of planting, 

respectively) in comparison with control (1.21 and 

1.09% after 60 and 90 days of planting, respectively). 

On the contrary, Na+% significantly decreased in all 

biofertilizer and organic treatments. On the other 

hand, T8 induced high significant decrease in Na+ 

content which recorded 0.39 and 0.48% after 60 and 

90 days of planting, respectively.  

 

Table 5. Effect of inoculation with bio and organic fertilizers on mineral content of wheat. 

Treatments 

N% P% K% Na% 

60 

days 
90 days 

60  

days 

90  

days 

60  

days 

90  

days 

60  

days 

90  

days 

T1 1.42 1.54 0.215 0.203 1.21 1.09 1.18 1.39 

T2 1.69 1.79 0.284 0.267 1.85 1.74 0.49 0.58 

T3 1.63 1.82 0.281 0.271 1.92 1.83 0.61 0.72 

T4 1.51 1.63 0.262 0.241 1.81 1.69 0.71 0.78 

T5 1.76 1.87 0.241 0.239 2.12 1.89 0.43 0.49 

T6 1.69 1.83 0.309 0.281 2.20 1.91 0.53 0.59 

T7 1.78 1.82 0.281 0.274 2.31 2.09 0.41 0.54 

T8 1.86 2.04 0.384 0.367 2.73 2.56 0.39 0.48 

L.S.D. 0.041 0.049 0.004 0.0036 0.029 0.032 0.021 0.024 

 

These results confirmed with those obtained by 

Rashed (2002) who reported that biofertilizers 

combind with organic manure increased content of 

N, K, P of plants. Selvi et al.(2003) reported that 

application of organic manure increased the 

availability of P to plants. Application of compost as 

organic fertilizer significantly decreased Na+ content 

in plant undergoing saline soil whereas K content 

showed an increase accordingly in plant under saline 

conditions. Abou El-Magd et al. (2008) confirmed 

that application of compost succeeded to increase the 

availability of K+, nitrogen and phosphorous in the 

whole plant. During salt stress the decrease in K+ 

uptake and an increase in Na+ in flux has been 



944        El-Sayeda H.M. El-Badawy et al .  

Annals of Agric. Sci., Moshtohor, Vol. 54 (4) 2016. 

reported by other workers (Serrano and Rodriguez-

Navrro, 2001). In addition, increase in macro-

nutrients uptake may be due to effect of compost and 

microorganisms on root surface area per unit of soil 

volume and water–use efficiency (El-Ghaldban et 

al., 2002). Well-decomposed organic matter has a 

very high cation exchange capacity, which has been 

said to rank next to photosynthesis in importance to 

agriculture (Cook and Ellis 1987), and increases the 

buffer capacity of the soil. It can prevent or reduce 

leaching of substances other than cations, increasing 

the amounts of fertilizer that can be applied at 

planting time and sometimes eliminating the need for 

a second application (Cook and Ellis, 1987). Also, 

organic matter serves as a very important source of 

plant nutrients, including micronutrients. Although N 

and P in composted organic material are not always 

immediately available for plant growth, they are 

released slowly over time (Eghball, 2001). Compost 

application actually increases the use efficiency of 

mineral N fertilizer by crops when the two were 

applied in combination (Nyamangara el al., 2003). 

The soil pH was lowered due to acidic effect of 

compost and other organic materials, formation of 

acids, release of Ca and leaching of Na. These effects 

were more pronounced in growth of saline soils 

(Tiwari et al., 2001) This is an agreement with the 

results reported by Fathi (2010) who found that the 

biological amelioration methods using living or dead 

organic matter (green manure and compost) have two 

principal beneficial effects on reclamation of saline 

soils this enhancing the growth. Moreover, Rabia et 

al. (2015) who found that inoculation with cowpea 

plants with compost and microbial inoculation on 

salinity stress improved the growth plant.  

On the other hand, proline content of shoots and 

roots of wheat were significantly decreased in all 

treatments (Table 6). The accumulation of proline 

was higher in roots than in shoots of wheat plants. 

Low accumulation of proline was observed in all 

treatments inoculated with bacteria only or 

supplemented with organic fertilizer. Low proline 

contents being 7.51 and 8.46 mg/g were detected in 

shoot of T8 and root, respectively) while, it reached 

high accumulate being 17.43 and 23.76 mg/g dry 

weight of shoot and root, respectively in control. 

From data presented in (Table 6), it could be 

confirmed decrease of catalase and peroxidase 

activities in shoot with all tested treatment compared 

to the control. Inoculation with Bacuills under 

salinity stress decreased enzyme activity. It was 

interesting to note that, treatment using Bacuills 

supplemented with compost or fulfic acid tended to 

reduce catalase and peroxidase activities in shoot. 

Therefore, the low activities of catalase and 

peroxidase were observed in T8 which recorded 

0.0394 and 2.914 µM/g. Fr. Wt. /min, respectively. 

 

Table 6. Effect of inoculation with bio and organic fertilizers on proline and antioxidant activity in wheat after 

60 days. 

Treatments 

Proline (mg/g dry weight) Catalase activity in 

shoot 

(µm/g.fr.wt./min) 

Peroxidase activity 

in shoot 

(µm/g.fr.wt./min) 
Shoot Root 

T1 17.43 23.76 0.573 6.371 

T2 9.81 10.37 0.0981 3.357 

T3 10.79 12.42 0.0783 4.378 

T4 12.80 14.71 0.0987 4.143 

T5 10.83 11.47 0.0836 4.081 

T6 9.70 10.32 0.0729 3.675 

T7 8.41 9.37 0.0482 3.078 

T8 7.51 8.46 0.0394 2.914 

L.S.D. 0.435 0.408 0.0027 0.242 

 

According to the results of the present study, 

proline content of shoots and roots significantly 

increased under salinity stress. Non inoculated plants 

accumulated much proline than inoculated ones. 

Proline is known as the main important osmolyte 

accumulated under salt stress. These osmolytes play 

a great role for facilitating water retention in the 

cytoplasm and to activate water up take in growing 

tissues (Ashraf and Foaad, 2007). be balanced  

Results are similar to that obtained by Hanaa and 

Omar (2010) who found that when salt stressed 

wheat was inoculated with Bacillus sp. Proline 

content was significantly declined. On the contrary, 

Edgar et al. (2013) found positive relationship 

between proline concentration and inoculation with 

Klebsiella Pneumonia in salicornia seedlings under 

salinity condition. The enhancement of proline 

accumulation in leaves tissues was also reported with 

a virulent strain of Pseudomonas syringae pv. in 

tomato, but not with the isogonics virulent bacteria 

(Fabro et al., 2004). Unfavorable environmental 

conditions such as salinity cause increase level of 

reactive oxygen species (ROS) (super oxides, 

hydrogen peroxide). Several studies demonstrated 

that salt-tolerant increase their antioxidant enzymes 

activities and antioxidant content in response to salt 

stress, while salt sensitive species do not (Ashraf 

and Harrisb, 2004). Other studies showed a positive 
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correlation between the activity of antioxidative 

enzymes and stress tolerance under salt stress in 

onion (Allium cepa) (Abd El-Baky et al., 2003). 

However inoculation with Bacillus sp combined with 

compost resulted in decreasing activities of the 

antioxidative enzymes (catalase and peroxidase). It 

was interesting to note that though a significant 

interaction was found, treatment with biofertilizer 

tended to reduce the salinity stress effect on the 

activity of two enzymes.  

Data in Table (7) showed that the effect of 

orgnic and biofertilizer on yield of grain wheat by 

Ardab and straw Ton per feddan in saline soil. 

Results indicated that there is a significant difference 

in gain and straw yield. T8 given a high grain yield 

(21.37 Ardab/fed.) followed by T4, T7 and T3, while 

T1 had low yield (12.3 Ardab/feddan). Also, T8 

given a high straw yield (2.10 ton/feddan) followed 

by T6, T2, T5 and T3, while T1 and T7 had low 

straw yield (1.31 and 1.34 ton/feddan). 

Also, data in Table (7) revealed that there was   

a significant difference in percent N, P and K content 

between all treatments. T8 had given higher content 

from N, P and K compared other treatments, 

followed by T5, T7 and T3 in N, while followed by 

T7, T6 and T3. But, T1 had a lower content in N, P, 

and K% compared with other treatments. 

 

Table 7. Effect of organic and biofertilizer on yield and minerals content of wheat in saline soil (mean±SE). 

Treatment 

Yield Macronutrients 

Grain yield 

Ardab/feddan 

Straw yield 

Ton/feddan 

N  

(%) 

P 

 (%) 

K  

(%) 

T1 12.30±0.23 1.31±0.02 1.66±0.03 0.22±0.01 1.33±0.01 

T2 14.30±0.17 1.77±0.05 1.82±0.01 0.31±0.01 1.82±0.02 

T3 16.67±0.20 1.59±0.05 1.88±0.01 0.33±0.01 1.90±0.01 

T4 19.63±0.61 1.67±0.09 1.79±0.01 0.28±0.01 1.74±0.01 

T5 14.50±0.29 1.60±0.04 2.03±0.09 0.27±0.01 1.96±0.02 

T6 13.37±0.23 2.03±0.15 1.86±0.01 0.36±0.01 2.06±0.07 

T7 18.17±0.17 1.34±0.03 1.92±0.04 0.33±0.01 2.47±0.09 

T8 21.37±0.23 2.10±0.11 2.47±0.09 0.41±0.02 2.93±0.15 

LSD 0.90 0.23 0.15 0.04 0.20 

 

Conclusion 

In view of the obtained results, it could be 

concluded that the inoculation of wheat with plant 

growth promotars bacteria in combination with 

compost and foliar of fulvic acid improved the 

growth performance of wheat and increased the 

productivity of grain yield under saline stress 

condition .Therefore, it could be recommended that 

the bio –inoculants and compost using for wheat 

production is good practice as alternative method for 

wheat fertilization. 
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 التسميد الحيوى والكمبوست والرش بحامض الفالبك على نمو وانتاج القمح النامى فى ارض ملحيةالتلقيح بتاثير 

 الغضبان عبد اللطيف شريف د/ عبد الحميد  دحمي محمد  د/ السيده هاشم محمد البدوى .د/ نادية
 مصر –ة مركز البحوث الزراعية بالجيزة معهد بحوث االراضى والمياه والبيئ

 
ض ــت وحامـــلتقييم تاثير التلقيح بالمخصبات الحيوية والكمبوس 5102أجريت تجربه حقلية بمحافظة القليوبية الموسم الشتوى 

لبك + نصف جرعة ) المخصب الحيوى + الكمبوست + حامض الفا 8م ـة رقـــت النتائج على ان المعاملـــالقمح ولقد دل على الفالبك 
وهى الخلط بين حامض الفالبك والمخصب الحيوى سجلت اعلى النتائج بالنسبة للعدد الكلى  7التسميد المعدنى ( والمعاملة رقم 

اعلى  8يوم من النمو بالمقارنة  بالكنترول وسجلت ايضا المعاملة رقم  01و  01والنتروجنيز بعد هيدورجينيز يللبكتريا ونشاط انزيم الد
يوم بالمقارنة بالكنترول وايضا سجلت المعاملة  01و 01القيم بالنسبة لكل الصبغات وهى كلورفيل أ وكلورفيل ب والكاروتيدنات بعد 

انخفاض معنوى فى  8سيوم فى النبات وعلى نحو اخر سجلت المعاملة رقم اعلى مستوى من النتروجين والفوسفور والبوتا 8رقم 
يوم وعلى نحو اخر كان اقل نشاط النزيمات الكتاليز والبيرو اكسيدز فى النبات مع  01و 01محتوى النبات من الصوديوم بعد 

اقل  8حت ظروف الملوحة وسجلت المعاملة رقم بالمقارنة بالكنترول  ايضا محتوى الجذور والسيقان من البرولين زاد ت 8المعاملة رقم 
مستوى بالمقارنة بالكنترول وايضا كان اعلى انتاج بالنسبة للحبوب والقش ومحتوى الحبوب من عناصر النتروجين والفوسفور 

  بالمقارنة بالكتنرول 8والبوتاسيوم مع المعاملة رقم 

 

 


