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Introduction 
 

Rhizosphere microbial population plays a key 

role in soil nutrient recycling. However the 

residual toxic effect of inorganic fertilizers on 

rhizosphere microbial population is a matter of 

great concern. Extensive use of inorganics has 

often resulted in a marked decrease in 

rhizosphere microbial population (Azam and 

Banerjee, 1989 and Ganeshe et al., 1998) The 

application of organics favourably help in 

augmentation of beneficial microbial 

population and their activities such as organic 

matter decomposition, biological nitrogen 

fixation, phosphorus solublization and 

availability of plant nutrients through 

mineralization. The FYM serves as an 

excellent food for microorganisms. 

 

The biological activity of a soil is the function 

of number of organisms present in soil and 

their physiological efficiency. The rate of 

respiration can be used as an index of the 

biological activity of soil as it reflects 

physiological efficiency of the organisms. All 

biological reactions in soils are catalyzed by 
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A field experiment was conducted during Kharif 2013-14 and 2014-15 at 

experimental fields of Cotton Research Unit CRU), Central Research 

Station (CRS), Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, to 

assess the effect of organic manures on rhizosphere fungal, bacterial and 

actinomycetes population in arboriu cotton (AKA-8) with eight sole 

organic treatments. The study revealed that significantly highest microbial 

population in the rhizosphere of cotton during 50% flowering as well as 

50% boll bursting stage was counted as (100.33 x 10
6 

and 56.00 x 10
6
  

cfu g
-1

), fungi (52.67 x 10
4 

and 39.00 x 10
4 

cfu g
-1

) and actinomycetes 

(114.67 x 10
4 

and 72.65 x 10
4 

cfu g
-1

) was recorded with treatment T3 

(FYM 10 t ha
- 1

). 
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enzymes. Soil enzyme activities are believed 

to indicate the extent of specific processes in 

soil and in some cases act as indicators of soil 

fertility. Increment in the bacterial population 

due to increments in doses of organic sources 

might be the fact that organic material acts as 

food for bacteria and as the quantity of food 

increased there was increased in their 

colonization for their energy requirement. 

 

 Sharma et al., (2000) found highest 

population of bacteria and fungi in FYM 

treated plots followed by incorporation of crop 

residues with lowest population of 

microorganism were recorded in only 

chemical fertilizer plots. Naidu et al., (1999) 

reported that application of manures and 

vermicompost with biofertilizer significantly 

harbored more microbes in soil over control. 

Similar result was also recorded by 

Maheswarappa et al., (1999). Halemani et al., 

(2004) reported significantly highest 

population of bacteria, fungi and 

actinomycetes with application of FYM alone 

@ 10 ton ha
-1

 followed by FYM @ 5 ton + 

cotton stalk residues 2.5 ton ha
-1

 and @ 5 ton 

+ vermicompost. 

 

Hence the present investigation was under 

taken to assess the influence of organic 

manures on rhizosphere microbial fungal, 

bacterial and actinomycetes population under 

semiarid conditions. 

 

Materials and Methods 

 

The present investigation was carried out at 

experimental fields of Cotton Research Unit 

CRU), Central Research Station (CRS), Dr. 

Panjabrao Deshmukh Krishi Vidyapeeth, 

Akola. The crop cotton was raised during 

Kharif 2013 and 2014. The experiment was 

laidout in simple randomized block design 

with three replications and comprised of 8 

treatments viz., T1-Farm Yard Manure (FYM) 

5 t ha
- 1

, T2- vermicompost 2.5 t ha
- 1

, T3- 

FYM 10 t ha
- 1

; T4- vermicompost 5 t ha
- 1

,
 
T 

5- in situ green manuring with Sunhemp, T6 - 

Castor cake @ 500 kg ha
-1,

 T7 - Sunhemp + 

FYM (source of 15 kg P2O5) and T8 – 

Control.  

 

Organic manures were applied as basal dose. 

Biofertilizers were applied as seed treatment 

as well as soil treatment. Rhizospheral soil 

sample was taken at 50 per cent flowering and 

50 per cent boll bursting stage of cotton to 

assess the status of soil bacterial, fungal and 

actinomycetes population. Fungal and 

bacterial populations were estimated by 

adopting serial dilution method (Dhingra and 

Sinclair, 1993), using selective mediums. 

Nutrient agar, Potato Dextrose Agar and 

kennight media was used for estimation of 

bacterial populations, fungal and 

actinomycetes respectively. An incubation 

temperature of 28°C± 2 for two days and 25°C 

+ 2 for 3 days was adopted for fungal and 

bacterial populations, respectively. 

Populations were counted, using plate count 

method. 

 

Results and Discussion 

 

Bacterial population 

 

From the data presented in table indicated that 

the bacterial population at flowering stage 

ranges from 37.67 x 10
6 

cfu g
-1

 soil to 89.33 x 

10
6 

cfu g
-1

 soil (2013-14) and 43.33 x 10
6 

cfu 

g
-1

 soil to 100.33 x 10
6 

cfu g
-1

 soil (2014-15) 

and at boll bursting stage it ranged from 20 x 

10
6 

cfu g
-1

 soil to 52.67 x 10
6 

cfu g
-1

 soil 

(2013-14) and 19.67 x 10
6 

cfu g
-1

 soil to 56 x 

10
6 

cfu g
-1

 soil (2014-15). 

 

Data revealed that, significantly highest 

bacterial population recorded at flowering 

stage as compared to boll bursting stage of 

cotton. However, bacterial population 

increased at both stages in second year as 

compared to first year of experimentation. 
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From the data presented in table 1 indicated 

that among the various treatments, 

significantly highest bacterial population 

89.33 x 10
6 

cfu g
-1

 soil (2013-14) and 100.33 x 

10
6 

cfu g
-1

 soil (2014-15) at flowering stage 

was recorded in treatment T3 i.e. FYM @ 10 t 

ha
-1

 over absolute control and all other organic 

treatment after first trial. However after 

second trial same treatment was statistically 

equal with the application of vermicompost @ 

5 t ha
-1 

(93.00 x 10
6 

cfu g
-1

 soil). In all organic 

manure application treatments bacterial 

population was recorded lowest with the 

application of castor cake @ 500 kg ha
-1 

at 50 

per cent flowering stage. Significantly lowest 

bacterial population was observed at flowering 

stage in absolute control i. e. 37.67x 10
6 

cfu  

g
-1

 soil (2013-14) and 35.33 x 10
6 

cfu g
-1

 soil 

(2013-14). Amongst green manuring 

treatments, its combination with FYM 

recorded significantly higher bacterial 

population over green manuring alone 

treatment. Increased in bacterial population 

with the application of FYM @ 10 t ha
-1

 over 

absolute control treatment (T8) was 137.13 per 

cent and 183.98 per cent in both the year i. e. 

2013-14 and 2014-15, respectively. 

 

From the data it was observed that 

significantly highest bacterial population 

52.67 x 10
6 

cfu g
-1

 soil (2013-14) and 56.00 

cfu g
-1

 soil (2014-15) at boll bursting stage 

was recorded with the application of FYM @ 

10 t ha
-1

 over absolute control and statistically 

equal with the application of VC 5 t ha
-1

 

(51.33 x 10
6 

cfu g
-1

 soil) and
 
sunhemp + FYM 

i. e. 49.00 x 10
6 

cfu g
-1

 soil. However after 

second trial same treatment was found 

significant over all organic treatments and 

absolute control. In all organic manure 

application bacterial population was recorded 

lowest with the application of castor cake @ 

500 kg ha
-1

. Significantly lowest bacterial 

population was recorded at boll bursting stage 

in absolute control i. e. 20.00 x 10
6 

cfu g
-1

 soil 

(2013-14) and 19.67 x 10
6 

cfu g
-1

 soil (2014-

15). Increased in bacterial population with the 

application of FYM @ 10 t ha
-1

 over absolute 

control treatment (T8) was 163.35 per cent and 

184.69 per cent in the year of 2013-14 and 

2014-15, respectively. 

 

The increment in the bacterial population at 

both the critical stages of cotton under study 

was estimated as increased in the doses of 

vermicompost and FYM. Chandramohan et 

al., (2002) observed that the population of 

fungi, actinomycetes and bacteria were higher 

during vegetative and flowering stage as 

compare to harvest stage and also reported 

that significantly higher microbial population 

in sunhemp + vermicompost followed by 

sunhemp + poultry treatment. The lowest 

population was recorded in treatment 

receiving inorganic sources of nitrogen. The 

results are in line with findings reported by 

Ghodpage et al., (2009), (Chatto et al., 2010) 

and Shwetha et al., (2011). 

 

Fungal population 

 

The soil microfouna is the most living part of 

soil mainly responsible for decomposition and 

nutrient stabilization in soil. The results 

showed in Table 1. Statistical significantly 

influence of organic sources on fungal 

population presented in table 1 the result 

indicated that the fungal population at 

flowering stage ranged from 23.00 x 10
4 

cfu g
-

1
 soil to 48.67 x 10

4 
cfu g

-1
 soil (2013-14) and 

20.00 x 10
4 

cfu g
-1

 soil to 52.67 x 10
4 

cfu g
-1

 

soil (2014-15) and at boll bursting stage it 

ranged from 13.67 x 10
4 

cfu g
-1

 soil to 31.00 x 

10
4 

cfu g
-1

 soil (2013-14) and 12.00 x 10
4 

cfu 

g
-1

 soil to 39.00 x 10
4 

cfu g
-1

 soil (2014-15). 

 

The higher fungal population was observed at 

flowering stage and decrease with the age of 

crop and lower fungal count was observed at 

boll bursting stage as compare to flowering 

stage. Similar trend was reported by Ritu Patil 

(1999) observed that, microbial population 
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decreased markedly from grand growth stage 

than the harvesting stage. From the data 

presented in table 1 indicated that among the 

various treatments, significantly highest 

fungal population 48.67 x 10
4 

cfu g
-1

 soil 

(2013-14) at flowering stage was recorded in 

treatment T3 i.e. FYM @ 10 t ha
-1

 over 

absolute control and all other organic 

treatment in both the year of experimentation.  

 

Significantly lowest fungal population was 

recorded at flowering stage in absolute control 

i. e. 23.00 x 10
4 

cfu g
-1

 soil (2013-14) and 

20.00 x 10
4 

cfu g
-1

 soil (2013-14). Increased in 

fungal population with the application of FYM 

@ 10 t ha
-1

 over absolute control treatment 

(T8) was 116.32 per cent and 225.00 per cent 

in the year of 2013-14 and 2014-15, 

respectively. 

 

From the data it was observed that 

significantly highest fungal population 31.00 x 

10
4 

cfu g
-1

 soil (2013-14) and 39.00 x 10
4 

cfu 

g
-1

 soil (2014-15) at boll bursting stage was 

recorded with the application of FYM @ 10 t 

ha
-1

 over absolute control and statistically 

equal with the application of sunhemp + FYM 

i. e. 30.67 x 10
4 
cfu g

-1
 soil after first trial.  

 

However after second trial same treatment was 

at par with sunhemp + FYM i. e. 37.00 x 10
4 

cfu g
-1

 soil and VC 5 t ha
-1

 (37.67 x 10
4 

cfu g
-1

 

soil). Significantly lowest fungal population 

was recorded in absolute control i. e. 13.67 x 

10
4 

cfu g
-1

 soil (2013-14) and 12.00 x 10
4 

cfu 

g
-1

 soil (2014-15). Increased in fungal 

population with the application of FYM @ 10 

t ha
-1

 over absolute control treatment (T8) was 

126.77 per cent and 225.00 per cent in the 

year of 2013-14 and 2014-15, respectively. 
 

In all organic manure application fungal 

population was recorded lowest with the 

application of castor cake @ 500 kg ha
-1 

at 

both the grand growth stage. Amongst green 

manuring treatments, its combination with 

FYM recorded significantly higher fungal 

population over green manuring alone 

treatment. Tripathi et al., (1980) reported that 

the green manuring treatments in general, 

increased population in total fungi and total 

bacteria. It might be due to addition of organic 

matter into the soil.  

 

The fungi rapidly grow and are almost double 

in their population as compared to control 

while at boll bursting their population decline 

to some extent. Similar results were also 

reported by Badole and More (2001) who 

reported that organic treatment recorded 

higher microbial population than inorganic 

treatments or absolute control. The results are 

in line with findings reported by Ghodpage et 

al., (2009), (Chatto et al., 2010) and Shwetha 

et al., (2011). 

 

Actinomycetes population 

 

Role of organic sources in altering the 

microbial population dynamics in soil is 

further evidenced by spectacular effect of 

organic sources and biofertilizer. Use of 

organic manures and biofertilizer resulted in 

triggering the actinomycetes population.  

 

The results indicated in general the highest 

actinomycetes colonies was recorded during 

flowering stage and decline at boll bursting 

stage as shown in Table 1. Chandramohan 

(2002) observed that, the population of fungi, 

actinomycetes and bacteria were higher during 

vegetative and flowering stage as compare to 

harvest stage. 

 

The data presented in table 1 indicate that the 

actinomycetes population at flowering stage 

ranged from 34.00 x 10
4 

cfu g
-1

 soil to 110 x 

10
4 

cfu g
-1

 soil (2013-14) and 33.67 x 10
4 

cfu 

g
-1

 soil to 114.67 x 10
4 

cfu g
-1

 soil (2014-15) 

and at boll bursting stage it ranged from 21.33 

x 10
4 

cfu g
-1

 soil to 67.00 x 10
4 

cfu g
-1

 soil 

(2013-14) and 18.00 x 10
4 

cfu g
-1

 soil to 72.65 

x 10
4 

cfu g
-1

 soil (2014-15). 
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Table.1 Effect of organic sources on microbial population in Vertisols at grand growth stages 

under cotton 

 

Treatment 

Detail 

Bacterial population Fungal  population Actinomycetes  population 

2013-

14 

2014-

15 

2013-

14 

2014-

15 

2013-

14 

2014-

15 

2013-

14 

2014-

15 

2013-

14 

2014-

15 

2013-

14 

2014-

15 

At 50 % 

flowering 

At 50 % BB At 50 % 

flowering 

At 50 % BB At 50 % 

flowering 

At 50 % BB 

(cfu 10
6
 g

-1 
soil) (cfu 10

4
 g

-1 
soil) (cfu 10

4
 g

-1 
soil) 

T1 - FYM 5 t 

ha
-1

 

67.33 89.56 33.33 49.33 43.67 43.67 25.33 32.00 91.00 107.67 56.33 62.67 

T2 - VC 2.5 t 

ha
-1

 

61.33 82.56 34.67 50.67 37.33 41.33 22.67 31.33 94.00 103.33 58.65 61.61 

T3 - FYM 10 

t ha
-1

 

89.33 100.33 52.67 56.00 48.67 52.67 31.00 39.00 110.00 114.67 67.00 72.65 

T4 - VC 5 t 

ha
-1

 

73.00 93.00 49.00 51.33 42.00 39.00 28.00 37.67 103.67 112.33 64.33 68.33 

T5 - In situ 

green 

manuring 

with 

Sunhemp 

73.33 82.56 34.00 50.00 37.00 38.33 23.00 33.33 91.00 95.33 56.33 61.68 

T6 - Castor 

cake @500 kg 

ha
-1

 

58.00 70.67 36.00 50.67 31.00 37.67 28.33 30.00 85.00 89.62 51.62 56.61 

T7 - 

Sunhemp + 

FYM (source 

of 15 kg 

P2O5) 

81.67 90.00 51.33 52.67 38.67 42.33 30.67 37.00 92.31 96.33 61.33 66.33 

T8 –Control 37.67 35.33 20.00 19.67 23.00 20.00 13.67 12.00 34.00 33.66 21.33 18.00 

SE (m)± 1.84 2.58 21` 3.07 1.42 1.62 0.85 1.57 1.20 1.91 1.21 1.11 

CD at 5% 5.47 7.66 4.06 9.13 4.23 4.81 2.52 4.66 3.56 5.66 3.61 3.29 

 

From the data it was observed that at 

flowering stage significantly highest 

actinomycets population 110.00 x 10
4 

cfu g
-1

 

soil (2013-14) and 114.67 x 10
4 

cfu g
-1

 soil 

(2014-15) was recorded with the application 

of FYM @ 10 t ha
-1

 over absolute control and 

all other organic treatments after first trial 

(2013-14). However after second trial same 

treatment was at par with VC 5 t ha
-1

 (112.33 x 

10
4 

cfu g
-1

 soil). Significantly lowest 

actinomycetes population was recorded in 

absolute control i. e. 34 x 10
4 

cfu g
-1

 soil 

(2013-14) and 33.66 x 10
4 

cfu g
-1

 soil (2013-

14). Increased in actinomycets population with 

the application of FYM @ 10 t ha
-1

 over 

absolute control treatment (T8) was 223.52 per 

cent and 240.67 per cent in the year of 2013-

14 and 2014-15, respectively. 

 

From the data it was observed that at boll 

bursting stage significantly highest 

actinomycets population 67.00 x 10
4 

cfu g
-1
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soil (2013-14) and 72.65 x 10
4 

cfu g
-1

 soil 

(2014-15) was recorded with the application 

of FYM @ 10 t ha
-1

 over absolute control and 

statistically equal with the application VC 5 t 

ha
-1

 i. e. 64.33 x 10
4 

cfu g
-1

 soil after first trial. 

Significantly lowest actinomycets population 

was recorded in absolute control i. e. 21.33 x 

10
4 

cfu g
-1

 soil (2013-14) and 18.00 x 10
4 

cfu 

g
-1

 soil (2014-15). Increased in actinomycets 

population with the application of FYM @ 10 

t ha
-1

 over absolute control treatment (T8) was 

214.11 per cent and 303.61 per cent in the year 

of 2013-14 and 2014-15, respectively. 

 

In all organic manure application 

actinomycets population was recorded lowest 

with the application of castor cake @ 500 kg 

ha
-1 

at both the grand growth stage. Amongst 

green manuring treatments, its combination 

with FYM recorded significantly higher 

actinomycets population over green manuring 

alone treatment. These results were in 

agreement with the finding of Naidu et al., 

(1999) and Singh et al., (2007) who reported 

that soil microbial population enhanced due to 

application of organic amendments in 

comparison to absolute control. 

 

The lowest actinomycetes population recorded 

in treatment Sunhemp in situ (87.33 x 10
4 

cfu 

g
-1

 at flowering stage and 54.17 x 10
4 

cfu g
-1 

at 

boll bursting stage) among all the organic 

treatments. 

 

The results indicated in general the highest 

microbial colonies were recorded during 

flowering stage and decline at boll bursting 

stage. The study revealed that significantly 

highest microbial population in the 

rhizosphere of cotton during 50% flowering as 

well as 50% boll bursting stage was recorded 

with treatment T3 (FYM 10 t ha
- 1

). Results of 

significant improvement in the microbial 

population in rhizosphere of cotton at 

flowering and boll bursting stage due to use of 

organic nutrients viz., vermicompost, FYM, 

castor cake and in situ green manuring. Due to 

the fact that, it serve as food and energy for 

bacteria, fungi and actinomycetes was higher 

than later boll bursting stage might be due to 

microbes attack the food material and increase 

their colonies and which was decreased as 

reduction in the quantity of food material. 
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