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A field experiment was conducted during rabi season to determine the effect of biofertilizers and split application of vermicompost on biological 
properties (microbial biomass carbon and nitrogen, microbial populations and enzyme activities) in rhizosphere of wheat.

The experiment was laid out in factorial randomized block design with three replications consisting of twenty treatment combinations. Soil 
samples were collected from the plots at 0-15 cm depth after harvest of 
wheat crop and soil biological properties analyzed using standard 
analytical procedure.

The experiment results indicated that among biofertilizers 
treatments, seed inoculation with Azotobacter + PSB + KMB + ZnSB (B ) 5

resulted in a significant higher soil microbial biomass carbon, microbial 
biomass nitrogen, population of bacteria, fungi and actinomycetes, 
dehydrogenase activity and acid phosphatase enzyme activity in 
comparison  to control. Similarly, application of vermicompost as 50 % VC 
at sowing + 50 % VC at tillering (V ) were obtained improved microbial 3

biomass carbon and nitrogen, microbial population, dehydrogenase 
activity and acid phosphatase enzyme activity while remaining at par with 
75 % VC at sowing + 25 % VC at tillering (V ) proved superior in 4

comparison to rest of the treatments due to continuous supply of nutrients 
throughout the crop cycle. Grain and straw yield of wheat also increased 
due to the application of biofertilizers and vermicompost over the control.

Biofertilizers (Azotobacter, PSB, KMB and ZnSB) and split application of vermicompost enhanced the soil microbial population and 
enzymatic activities which sustained the soil health for better wheat production.

Biofertilizers, Dehydrogenase activity, Microbial population, Vermicompost, Wheat

Soil microbial dynamics and enzyme activities as 
influenced by biofertilizers and split application of 
vermicompost in rhizosphere of wheat (Triticum 
aestivum. L.)
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Uses of organic sources in wheat

Biofertilizers
(Seed Inoculation)

ŸControl (no inoculation)
ŸAzotobacter
ŸAzotobacter + PSB
ŸAzotobacter + PSB + KMB
ŸAzotobacter + PSB + KMB
ŸZnSB

Vermicompost (Soil Application)
ŸControl (no Vermicompost)
Ÿ100% VC at sowing
Ÿ50% VC at sowing + 50% VC at tillering
Ÿ75% VC at sowing + 25% VC at tillering

• Nutrient mobilization and provide growth promoters
• Slow nutrient delivery and add organic matter to soil

Improve soil biological activity as well as soil health
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vermicompost as an organic fertilizer is considered a better 
alternative to inorganic fertilizers (Joshi et al., 2013) and rich in 
diversity of microbial populations (Edwards, 1998). Earthworms 
are mainly accountable for fragmentation and conditioning of the 
substrate, increasing area for microbial activity and significantly 
altering the biological activity (Dominguez, 2004).  Vermicompost 
has been shown to have microbial and enzyme activities and 
growth regulators (Chaoui et al., 2003) as well as a beneficial 
effect on the growth of a variety of plants (Atiyeh et al., 2002). 
Vermicompost application to wheat (Yousefi and Sadeghi, 
2014) as well as other crops has reduced the requirement of 
chemical fertilizers. Keeping this in view, the present study was 
undertaken to find out the suitable combination of 
vermicompost and biofertilizers which can boost biological 
property of soil and better yield of scented wheat. 

Materials and Methods

A field experiment was conducted to study the soil 
microbial dynamics and enzyme activities as influenced by 
biofertilizers and split application of vermicompost in the 
rhizosphere of wheat (Triticum aestivum L.) during 2017-18 and 
2018-19 at Instructional Farm, Rajasthan College of Agriculture, 
Udaipur. The region comes under the agro-climatic zone IVa 
(Sub-Humid Southern Plain and Aravalli Hills) of Rajasthan. The 
wheat crop experienced maximum and minimum temperature 

orange between 28.56 to 37.29°C and 8.81 to 19.29 C during rabi 
2017-18, respectively. The corresponding temperature 
fluctuations during second year (2018-19) of experimentation 
was 27.58 to 33.70°C and 8.34 to 17.70°C, respectively. 

The total amount of rainfall received in both the years was 
10 and 15 mm during 2017-18 and 2018-19, respectively. The 
texture of soil was clay loam (sand 38.82%, silt 26.58% and clay 
34.60 %). The soils were slightly alkaline, medium in available 
nitrogen, phosphorus and high in available potassium. The initial 
values of soil properties are given in Table 1. The study was 
carried out on wheat var Raj-4037 with different biofertilizers and 
vermicompost treatments during two consecutive rabi seasons. 
For conducting experiments, 20 treatment combinations 
consisting five levels of biofertilizers (B : Control, B : Azotobacter, 1 2

B : Azotobacter + PSB, B : Azotobacter + PSB + KMB and B : 3 4 5

Azotobacter + PSB + KMB + ZnSB) and four levels of 
vermicompost (V : Control, V :100% VC at sowing, V : 50% VC at 1 2 3

sowing+50% VC at tillering and V :75% VC at sowing+25% VC at 4
-1tillering) were selected. During both the years 60 kg ha  N and 40 

-1kg ha  P O  were applied in the soil as initial nutrient 2 5

requirements. 

Ploughing and harrowing operations were done using 
tractor drawn cultivator and disc harrow, and inter cultivations 
were done 25 and 45 days after sowing. The wheat variety of Raj-

-14037 was sown at a spacing of 22.5 cm x 10 cm @ 125 kg ha  on 
th29  November during 2017-18 and 2018-19, respectively. The 

Introduction

Wheat (Triticum aestivum L.) is the most extensively 
grown cereal crop for the majority of world’s populations. 
Currently, India is the second largest producer of wheat in the 
world after China with about 12% share in total world wheat 
production. It is the extensive staple food of about two billion 
people (36% of the globle population). Worldwide, wheat world 
staple food crop and contributes nearly 36% of the world 
population, provides nearly 55% of the carbohydrates and 20% of 
the food calories consumed globally. During 2017-18 in India, 
wheat occupied over 29.65 million hectare area with a production 
level of about 99.86 million tonnes of grain with a productivity 33.68 

-1q ha . In Rajasthan, wheat occupies 2.81 million ha land and 
produceds 9.36 million tonnes of grain with a productivity of 31.33 

-1q ha  (FAI, 2017-18.). The chemical fertilizers increases 
productivity but also had a long term negative effect of harming 
the environment and human health, failure in sustaining yield 
have given the way to use organic fertilizers rather than chemical 
fertilizers.

The success and efficiency of biofertilizers for agricultural 
crops are influenced by various factors, among which the ability of 
these bacteria to colonized plant roots, the exudation by plant 
roots and the soil health. Biofertilizers are regarded as 
environmentally sustainable and cost-effective alternative to 
synthetic fertilizers (Kawalekar, 2013). Biofertilizers contain 
living microorganisms that increases the organic matter 
content, improve soil fertility in arable soils, conserve and 
mobilize plant nutrients within the soil (Behera et al., 2007). 
Biofertilizers being cheaper, effective and ecofriendly are 
gaining importance in crop production (Kachroo and Razdan, 
2006). Azotobacter stimulates root hair formation, and lateral 
and adventitious root initiation through hormonal (auxins) 
exchange (Zeffa et al., 2019), phosphate and potassium-
solubilizing bacteria improved nutrient availability through 
rhizosphere acidification (Meena et al., 2014) some bacteria 
like zinc solubilizing bacteria can enter plant roots intercellularly 
and colonize the xylem of wheat and other crops without 
forming real symbiotic structures (Cocking, 2003) and improve 
zinc uptake by plant. Biofertilizers regulate soil biological 
properties improve plant growth and restore soil fertility (Singh 
et al., 2015). 

The combined application of biofertilizers (viz. 
Azotobacter, Phosphorus Solubilizing Bacteria, Potassium 
Mobilizing Bacteria and zinc solubiling bacteria) may have 
beneficial effects on wheat production. Vermicompost is 
produced by earthworms’ digestion of organic waste. 
Vermicompost, being a rich source of macro and micronutrients, 
plant growth regulators, vitamins and beneficial microflora, is 
considered as the best organic source for maintaining soil fertility 
on a sustainable basis toward an eco-friendly environment 
(Edwards, 1998; Pathma and Sakthiwal, 2012). The use of 

1371S. Aechra et al.: Effect of biofertilizers and vermicompost on wheat rhizosphere 
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harvested, the grain and straw yield were air dried and weighed. 
For soil analysis, soil samples up to 0-15 cm depth was drawn 
from different sites of the field and a representative composite 
sample was prepared by mixing for biological analysis using 
standard methods. Immediately after collection, portion of the 

orespective soil samples were stored at 4 C in a refrigerator for 
further biological analysis with the help of standard methods.

The details of biological properties were determined and 
the methods followed for determination are given in Table 1. The 
microbial population in the soil was enumerated by serial dilution 
(Allen, 1959) and plating the appropriate dilutions in the media 
were used nutrient extract agar for bacteria, peptone dextrose 
agar medium for fungi and casein agar (SCA) is used for the 
detection of actinomycetes. The plates were incubated at room 

otemperature (30±2 C). The colonies were counted and 
expressed as population per gram on dry basis. The experimental 
data on soil biological properties and wheat yield were subjected 
to Fisher's Method of Analysis of Variance (ANOVA) (Gomez and 
Gomez, 1984). The pooled analysis was also done for soil 
biological properties, grain and straw yield. All the data were 
analyzed and the results were described and discussed at a 
probability level of 5% and correlation study was done as 
suggested by Gomez and Gomez (1984).

Results and Discussion

The perusal of data showed that microbial biomass, 
carbon and nitrogen increased significantly (p<0.05) with the 
application of biofertilizers and vermicompost in post harvest soil 

fertilizer sources used were urea and DAP. Biofertilizers viz. 
Azotobacter and PSB were obtained from the Department of 
Soil Science and Agricultural Chemistry while KMB and ZnSB 
were obtained from the Department of Molecular Biology and 
Biotechnology, Rajasthan College of Agriculture, MPUAT, 
Udaipur. For the seed inoculation a plastic bag was used and 
put the seed in the bag. Added required quantity of biofertilizers 

-1(5 ml kg  seed of each biofertilizers) in the bag and twisted the 
bag until all the seeds were uniformly wetted. After this opened 
the bag and seeds were spread under shade for 20-30 minutes.

At firstly seeds were coated with Azotobacter after that 
used phosphorus solubilizing bacteria (Bacillus megatherium var. 
phosphaticum), potassium mobilizing bacteria (Fraturia aurentia) 
and zinc solubilising bacteria (Bacillus megatherium). After seed 
treatment done, seeds were sown in each marked plots. 
Vermicompost was obtained from Dairy Farm of Rajasthan 
College of Agricultural, MPUAT, Udaipur. 

The calculated amount of vermicompost was 
incorporated into the soil at the time of sowing (Basal application) 
and tillering stage as per the treatments. The detail of nutrients 
present in vermicompost is given in Table 2. The crop growing 
period was from November to April in both the years and also all 
other weather parameters were normal during both the years. The 
previous crop grown at the experimental site was sorghum and 
left fallow during rainy and summer. The crop was irrigated seven 
times (10.2 mm) at critical stages and harvested on 8-04-2018 
and 10-04-2019. Crop was harvested manually and post 

Table 1: Chemical and biological properties of soil before initiation of experiment

Soil properties Values Methods adopted

Chemical properties
Soil pH (1:2 soil water suspension) 8.24 Potentiometeric method using pH meter Richards (1954)

-1Electrical conductivity (dS m  ) 0.83 Using solubridge method (Conductivity meter) Richards (1954)
Organic carbon (%) 0.56 Walkley and Black wet oxidation method (Walkley and Black (1934))

-1Available N (kg ha  ) 251.24 Alkaline permanganate method (Subbiah andAsija, 1956)
Available P O  (kg ha  ) 18.00 Olsen’s method (Olsen  (1954))2

Available K O (kg ha  ) 443.50 Flame photometer method (Richards (1954)2

Biological properties
-1Microbial biomass carbon (mg kg soil ) 168.12 Chloroform fumigation-extraction method by Vance  (1987)

-1Microbial biomass nitrogen (mg kg soil ) 24.74 Chloroform-Fumigated incubation method by Shen et al. (1984)
-1 7Bacterial population (CFU g  of soil) 54.9 x 10 Allen, (1959)

-1 5Fungal population (CFU g  of soil) 20.4 x 10 Allen, (1959)
-1 6Actinomycetes population (CFU g  of soil) 21.3 x 10 Allen, (1959)

-1Dehydrogenase activity (µg TPF g soil 24 hr ) 8.80 Casida et al. (1964)
-1Acid phosphatase activity (g PNP g soil ) 16.01 Tabatabai and Bremner, (1969)

et al.5

et al.

-1

-1

Table 2: Nutrient composition of vermicompost used in the experiments

Nutrients pH OM (%) C/N N (%) P O (%) K O (%)2 5 2

Vermicompost (2017-18) 7.82 48.92 15/1 2.26 0.98 1.04
Vermicompost (2018-19) 7.80 49.09 15/1 2.20 0.91 1.08

S. Aechra et al.: Effect of biofertilizers and vermicompost on wheat rhizosphere 
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after harvest of wheat crop (Table 3). Amongest biofertilizers 
treatments, the highest mean microbial biomass carbon (219.49 

-1mg kg ) was obtained from the application of Azotobacter + PSB + 
KMB + ZnSB (B ), while the lowest was observed in control.5

Treatment B  remaining at par with Azotobacter + PSB + 5

KMB (B ) and on par with rest of the treatment. Treatment B  and 4 4

B  was also found at par with each other. The mean microbial 3

biomass carbon increased up to 26.68% under the application of 

Azotobacter + PSB + KMB + ZnSB (B ) as compared to control (no 5

inoculation). The microbial biomass nitrogen showed same 
response with biofertilizers treatments. The mean microbial 
biomass nitrogen increased up to 25.63 % under the application 
of Azotobacter + PSB + KMB + ZnSB (B ) as compared to control 5

(no inoculation). However, it was statistically at par with 
Azotobacter + PSB + KMB. By and large, a consistence increase 
in soil microbial biomass was noticed due to the application of 
different biofertilizers in the soil, which are mineralized rapidly 

Table 3: Effect of biofertilizers and split application of vermicompost on soil biological properties (Mean data of 2017-18 and 2018-19)

Soil microbial Soil microbial Dehydrogenase Acid phosphatase
Treatments biomass C biomass N activity activity  

-1 -1 -1 -1 -1 -1(mg kg ) (mg kg ) kg  24hr ) g  hr  soil)

Biofertilizers
B  (Control) 173.27 25.05 9.38 18.281

B  (Azotobacter) 199.75 26.36 9.92 21.542

B  (Azot.+PSB) 213.31 28.27 10.66 24.063

B  (Azot.+PSB+KMB) 215.17 31.29 11.43 25.324

B  (Azot.+PSB+KMB+ZnSB) 219.49 31.47 11.99 26.395

SEm± 1.54 0.24 0.09 0.17
C.D. ( P=0.05) 4.37 0.69 0.25 0.49
Vermicompost
V  (Control) 173.72 24.41 9.34 18.291

V  (100% VC at sowing) 213.31 29.63 10.43 22.152

V  (50% VC at sowing+50% VC at tillering) 215.70 30.10 11.50 26.063

V  (75% VC at sowing+25% VC at tillering) 213.27 29.80 11.44 25.984

SEm± 1.38 0.21 0.08 0.15
C.D. ( P=0.05) 3.91 0.62 0.22 0.44

CD- Critical Difference; SEm± sum error of mean; Azot. Azotobacter; PSB- Phosphorus solubilizing bacteria; KMB- Potash Mobilizing bacteria; ZnSB- 
Zinc solubilizing bacteria and VC-Vermicompost

(μg TPF (g PNP 

Table 4: Microbial population in rhizosphere of wheat as influenced by biofertilizers and split application of vermicompost (Mean data of 2017-18 and 
2018-19).

7 5 6 -1Treatments Bacteria (10  CFU g ) Fungi (10  CFU g ) Actinomycetes (10  CFU g )

Biofertilizers
B  (control) 59.46 21.37 21.021

B  (Azotobacter) 63.38 24.80 24.102

B  (Azot.+PSB) 65.32 26.41 26.793

B  (Azot.+PSB+KMB) 70.28 28.77 29.234

B  (Azot.+PSB+KMB+ZnSB) 72.13 30.08 30.465

SEm± 0.29 0.16 0.17
C.D. ( P=0.05) 0.81 0.46 0.47
Vermicompost
V  (Control) 58.84 21.39 20.731

V  (100% VC at sowing) 63.89 25.43 24.462

V  (50%  at sowing+50% at tillering) 71.14 29.32 30.163

V  (75%  at sowing+25% at tillering) 70.57 29.00 29.944

SEm± 0.26 0.14 0.15
C.D. ( P=0.05) 0.73 0.41 0.42

CD- Critical Difference; SEm± sum error of mean; Azot. Azotobacter; PSB- Phosphorus solubilizing bacteria; KMB- Potash Mobilizing bacteria; ZnSB- 
Zinc solubilizing bacteria and VC-Vermicompost

-1 -1

VC VC 
VC VC 

S. Aechra et al.: Effect of biofertilizers and vermicompost on wheat rhizosphere 
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biomass carbon and nitrogen were mainly due to build up soil 
organic matter and improve microbial activity in the soil (Cerny et 
al., 2008; Ghosh et al., 2013) These findings also supported by Tu 
et al., 2005 who observed that higher soil biomass carbon and 
nitrogen in organic amendment soils. 

The perusal of data revealed that dehydrogenase and 
acid phosphatase enzymatic activities improved significantly 
(p<0.05) in the rhizosphere of inoculated treatments as compared 
to non-inoculated treatments (Table 3). Amongst different 
biofertilizers practices, B  treatment recorded significantly higher 5

organic substances by the action of microbial cells and increase 
the soil microbial biomass carbon and nitrogen. Singh et al., 
(2015) reported higher values of soil microbial biomass carbon 
and nitrogen with microbial inoculants. Similar findings were also 
reported by Behera et al., (2007). The data further revealed that 
the higher mean microbial biomass carbon (24.17%) and nitrogen 
(23.31%) were recorded under the application of V  treatment in 3

comparison to control (Table 3). However, treatment V , V  and V  3 4 2

remained at par with each other in microbial biomass carbon as 
well as nitrogen. There was significant increase in vermicompost 
amended soil over the control. This increment in microbial 
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Fig. 1 : Interaction effect between biofertilizers and vermicompost on (a) microbial biomass carbon and (b) bacterial population of wheat (Mean data of 
2017-18 and 2018-19)
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Fig. 2 : Interaction effect between biofertilizers and vermicompost on: (a) Grain yield; (b) Straw yield of wheat (Mean data of 2017-18 and 2018-19).

-1 -1dehydrogenase activity (11.99 µg TPF kg  24 hr ) and it was on 
par with the treatments. The acid phosphatase activity showed 
similar trend in response of biofertilizers. The mean 
dehydrogenase activity and acid phosphatase activity in post 
harvest soil increased by 27.83 and 44.37 % under B  treatment 5

as compared to control plots (no inoculation), respectively. 
Dehydrogenase activity reflects the total oxidative activity of 
viable soil microflora and is directly related to the change in 
microbial biomass and activities as an application of biofertilizers. 
The enzymatic activity in the soil is of microbial origin and is 

derived from intracellular, cell-associated or free enzymes. The 
greater biological activities in the soil due to biofertilizers 
inoculation increase dehydrogenase and acid phosphatase 
activities (Saini et al., 2005, Prasad et al., 2016). Further, analysis 
of data showed that the split application of vermicompost 
significantly (p<0.05) increased dehydrogenase and acid 
phosphatase activities in post harvest soil (Table 3). The 

-1 maximum dehydrogenase enzyme activity (11.50 µg TPF kg 24 
-1hr ) was obtained under V  treatment and it remained at par with 3

V  treatment, except for V  and V  treatment. A similar trend in 4 2 1

S. Aechra et al.: Effect of biofertilizers and vermicompost on wheat rhizosphere 
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dehydrogenase activity was also observed in the acid 
phosphatase activity during the study. The mean dehydrogenase 
and acid phosphatase activity increased up to 23.13 and 42.48% 
under the application of V  treatment as compared to V  (control), 3 1

respectively (Table 3). This increase might be due to manure 
which promote biological and microbial activities and accelerated 
the breakdown of organic substances in the added manure, which 
stimulated dehydrogenase activity (Liang et al., 2014; Ghosh et 
al., 2013; Wang et al., 2007; Patidar et al., 2019). 

Soil microbial population like bacteria, fungi and 
actinomycetes in post harvest soil increased significantly 
(p<0.05) under the inoculation with different biofertilizers and 
application of vermicompost (Table 4). The trend of bacterial, 
fungal and actinomycetes population in reference to biofertilizers 
were same in all the biofertilizer treatments. The significantly 

7 -1(p<0.05) maximum bacterial (72.13 x 10  CFU g ), fungal (30.08 x 
5 -1 6 -110  CFU g ) and actinomycetes population (30.46x10  CFU g ) 

were obtained under B  treatment while remained on par with rest 5

of the treatments and minimum population were recorded under 
control (B ). The results indicated that the mean bacterial, fungal 1

and actinomycetes population significantly (p<0.05) increased up 
to 21.31, 40.76 and 44.91 % under the application of B  as 5

compared to control (B ), respectively (Table 4). This may be 1

attributed to the establishment of inoculated microbial cells and 
secretion of polysaccharides, which might have increased the 
growth of microbial population (Jilani et al., 2007; Canbolat et al., 
2006; Brar et al., 2017). Biofertilizers inoculated plots exhibited a 
higher population of microflora in general than initial sample 

(Ramalakshmi et al., 2008). The results further revealed that 
7 -1maximum population of bacteria (71.14 x10  CFU g ), fungi 

5 -1 6 -1(29.32 x10  CFU g ) and actinomycetes (30.16 x 10  CFU g )  
flourished in treatment V  and lowest population was obtained in 3

control (Table 4). However, V  treatment remained at par with V at 3 4 

tillering and on par with basal (V ) application. The mean 2

bacterial, fungal and actinomycetes population in post harvest 
soil increased up to 20.90, 37.07 and 45.49 % due to the 
application of 50% at sowing + 50% at tillering (V ) as compared to 3

control (Table 4). The increase in microbial population with the 
incorporation of organics (vermicompost) might be due to 
improvement of hydrothermal regime and supply of large amount 
of carbon, a major food source for several bacteria and all fungi 
involved in decomposition. Ghate et al. (1994). Split application of 
vermicompost significantly increased microbial population in the 
rhizosphere of chickpea (Patidar et al., 2019). 

The present study showed that grain and straw yields of 
wheat significantly increased (p<0.05) with the application of 
biofertilizers and split application of vermicompost (Fig. 3). The 

-1maximum mean grain (4564.75 kg ha ) and straw yields 
-1(6606.7 kg ha ) were recorded with B  treatment and it was 5

statistically at par with B  treatment. The mean grain and straw 4

yields improved up to 26.41 and 24.54% with B  treatment as 5

compared to control. The grain and straw yield were found 
superior with seed inoculation as compared to control and this 
could be assigned to better growth and development of plants 
with higher dry matter accumulation (Wu et al., 2005 ; Meena 
and Maurya, 2017). 
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Fig. 3: Effect of biofertilizers and vermicompost on grain and straw yield of wheat (Mean data of 2017-18 and 2018-19).
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The grain and straw yields significantly (p<0.05) increased 
with split application of vermicompost (Fig. 3). The maximum 

-1 -1mean grain (4587.25 kg ha ) and straw yield (6648.50 kg ha ) 
were recorded under V  treatment which was significantly higher 3

over the control as well as basal application of vermicompost 
(100% VC at sowing) and it remained at par with V  treatment. The 4

mean grain and straw yield increased by 26.33 and 24.76 % under 
V  treatment as compared to control. The improvement in grain 3

and straw yield with the application of vermicompost was due to 
the beneficial effect of vermicompost on nutrient availability. The 
more response of vermicompost as split application in terms of 
higher yield of wheat may be associated with continuous release of 
nutrients, including macro and micronutrients resulting higher 
availability of balanced plant nutrients in soil throughout the crop 
growth period, especially at critical stages of plants (Patidar et al., 
2019; Bejbaruah et al., 2013). 

The interaction effect between biofertilizers and 
vermicompost failed to produce significant influence on the 
microbial biomass nitrogen, dehydrogenase activity, phosphates 
activity, fungal population and actinomycetes population, while 
interaction effect of biofertilizers and vermicompost on soil 
microbial biomass carbon, bacterial population, grain yield and 
straw yield was found to be significant. Data outlined in Fig. 1, 2 
showed that treatment combination B V  recorded significant 5 3

-1higher microbial biomass carbon (237.21 mg kg ) and bacterial 
7 -1population (79.86 x10  CFU g ) in comparison to the remaining 

treatments due to the stimulation effect between biofertilizer 
and vermicompost on improving the physical properties of soil, 
increasing microflora activity in the soil. The results collaborates 
with the findings of Metin et al. (2010). Further, the treatment 
combination, (Fig. 2) B V  recorded significantly higher on grain 5 3

-1 -1(5132.56 kg ha ) and straw yield (7396.02 kg ha ) over other 
treatments, except B V  while lowest was observed under B V4 4 1 1 

treatment. It can be concluded that biofertilizers in combination 
with organic fertilizers (vermicompost) may increase availability 
and uptake of nutrients for wheat plants. These results were in 
the same line with those recorded by Shoman et al. (2006). It is 
concluded that seed inoculation with bioferti l izers 
(Azotobacter+PSB+KMB+ZnSB) along with vermicompost (50% 
VC at sowing+50% VC at tillering) had positive effect on soil 
biological properties and also improved wheat production.
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