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Abstract:  Distillery  spentwash  is  an  effective  organic  liquid  manure  derived  from  distillery  industries.
A  laboratory  incubation  study  was  conducted  to  study  the  impact of different levels of spentwash viz.,
55, 110 and 225 ml kg  soil on the bacteria, fungi and actinomycetes population of the high pH (9.4) soil.  The-1

activities of urease, phosphatase and dehydrogenase were also monitored throughout the incubation period
of 80 days.  Spentwash @ 55 ml kg  soil recorded the maximum number of bacteria, fungi and-1

actinomycetes colonies of 62.0 x 10 , 9.0 x 10  and 5.1x10  CFU g  soil respectively throughout the incubation-6    -4  -5  -1

period when compared to the corresponding absolute control values of 16.7 x 10 , 4.1 x 10  and 3.7 x 10-6    -4    -5

respectively. Increasing rates of spentwash application significantly decreased the microbial population and
the lowest population were recorded with 225 ml spentwash kg  soil.  The activities of urease and phosphatase-1

were 21.8 g kg hr  and 134 g kg hr  respectively at 55 ml spentwash kg  soil while control recorded the minimum-1     -1      -1

activity. The dehydrogenase activity increased with increase in the rate of spentwash application. The increase
was from 0.28 g kg  hr  to 1.52 g kg  hr  at 60  day of spentwash application. The utilization of spentwash at-1 -1    -1 -1  th

an optimum level of 55 ml kg  soil will increase the activities of soil microbes and enzymes thus enhancing the-1

fertility status besides paving an ecofriendly approach for the disposal of the effluent.
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INTRODUCTION containers and equilibrated for 48 hours.  The soil was

Molasses based distillery units discharge large aeration and exposure to sunlight for natural oxidation for
quantities of effluent and these units face problems in the duration of 80 days.  Soil samples were collected on 10th,
disposal of effluent.  This effluent has high percentage of 20th, 30th, 40th, 50th, 60th, 70th and 80th day after the
organic materials, which are responsible for its high spentwash application and the number of fungi, bacteria
biological oxygen demand (BOD) (90,000 to 1,00,000 mgl ). and actinomycetes colonies were assessed by plating-1

Indiscriminate disposal of the effluent in water and on dilution technique . The soil was stirred again after each
land leads to serious pollution and changes the nutrient sample collection for better aeration.  Similarly the
and biological status of the soil where they are disposed activities of urease, phosphatase and dehydrogenase
off.  The present study was undertaken with a view to enzymes were assayed as per the procedures 1, 15, 30, 45
studying the effect of distillery effluent on the microbial and 60 days after the application of above levels of
population dynamics and enzyme activities of soil in spentwash . The treatments were replicated twice for
laboratory. microbial population and four times for enzyme assay. 

MATERIALS AND METHODS RESULTS AND DISCUSSIONS

A laboratory incubation study was conducted on Microbial dynamics: The numbers of bacteria, fungi and
Calcic Natrustalf with four treatments (control 55, 110 actinomycetes colonies present in the calcareous sodic
and 225 ml spentwash kg  soil) replicated four times and soil of 9.4 pH were assessed at 10 days interval from 10th-1

framed in completely randomized design. Calculated day to 80th day following the application of spentwash at
volume of spentwash as per the treatment was added to 0, 55, 110 and 225 ml kg  soil and the results are furnished
known weight of air-dried soil taken in 1000 ml plastic in Table 1.

then stirred with wooden stick in order to facilitate

[1]

[2]

-1
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Table 1: Impact of spentwash treatments on soil microbial population (CFU g  soil) -1

Treatments Spentwash levels
---------------------------------------------------------------------------------------------------------------------------------------------------------------
Bacteria (x 10 ) Fungi (x 10 ) Actinomycetes (x 10 )-6   -4   -5

------------------------------------------------- ------------------------------------------------- -------------------------------------------------
Days of incubation S S S S Mean S  S S S Mean S S S S Mean0 1 2 3 0 1 2 3 0 1 2 3

10  day 15.5 20.0 12.0 10.5 38.1 4.0 0.0 0.0 0.0 1.0 3.0 0.0 0.0 0.0 0.8th

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20  day 16.5 32.0 20.5 15.0 21.0 3.5 0.0 0.0 0.0 0.8 3.5 0.0 0.0 0.0 0.9th

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
30  day 16.0 45.5 30.0 20.0 27.9 3.0 3.5 2.0 0.0 2.1 3.0 0.0 0.0 0.0 0.8th

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40  day 15.0 52.0 42.5 25.5 13.5 4.0 7.0 5.5 4.0 3.1 4.0 2.0 1.0 1.0 2.0th

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
50  day 17.0 75.0 50.0 32.0 43.6 4.5 10.5 6.0 5.0 6.5 3.5 7.5 4.0 1.5 4.1th

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60  day 17.5 90.0 62.5 40.0 52.5 5.0 16.5 9.0 5.5 9.0 4.5 10.0 6.0 3.0 5.9th

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
70  day 18.0 90.0 63.0 41.0 53.3 4.0 17.0 10.5 6.0 9.4 4.0 10.5 7.5 4.0 6.5th

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
80  day 18.0 90.0 64.0 50.0 55.6 4.0 17.5 10.0 6.5 9.5 4.0 10.5 7.0 4.5 6.5th

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 16.7 62.0 43.1 29.3 4.1 9.0 5.4 3.4 3.7 5.1 3.2 1.8

S D S x D S D S x D S D S x D
Sed 1.24 1.76 3.28 0.42 0.56 0.90 0.38 0.76 0.82
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CD (P=0.05) 2.48 3.52 6.56 0.84 1.12 1.80 0.46 0.92 1.65
S – control ; S  – 55 ml kg soil ; S  – 110 ml kg soil ; S  – 225 ml kg soil0    1       2       3

-1       -1       -1 

Table 2: Impact of spentwash on soil enzyme activities (g kg  hr ) (Mean of four replications)-1 -1

Days of incubation
-------------------------------------------------------------------------------------------------------------------------------------------------------

Treatments Urease Phosphatase Dehydrogenase
---------------------------------------------- ---------------------------------------------- ----------------------------------------------

Spentwash levels 1 60 Mean 1 60 Mean 1 60 Mean
S – control 1.8 1.9 1.8 26.0 20.9 23.5 0.28 0.34 0.310 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S  – 55 ml kg soil 15.0 28.6 21.8 128.1 140.6 134.4 0.62 1.55 1.101

-1 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S  – 110 ml kg soil 10.5 15.4 12.9 95.3 102.9 99.0 0.74 2.13 1.442

-1 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S  – 225 ml kg soil 7.9 13.3 10.6 60.0 84.3 72.2 0.98 2.06 1.523

-1 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 8.8 14.8 77.3 87.2 0.64 1.52

S D S x D S D S x D S D S x D
SEd 0.54 0.38 0.76 3.44 2.43 4.87 0.04 0.03 0.06
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CD (P = 0.05) 1.10 0.78 1.56 7.10 5.02 10.04 0.08 0.06 0.12

The bacterial population in the soil ranged from 38.1 4 to 17.5 x 10  CFU g  soil at 80 days after incubation.
to 55.6 x 10  CFU g  soil during the period of incubation-6  -1

for varied levels of spentwash.  The lowest population
(10.5 x 10  CFU g  soil) was observed in the treatment S-6  -1

3

(spentwash at 225 ml kg  soil) on the 10th  day of-1

incubation. The bacterial colonies recorded were maximum
(90.0 x 10  CFU g soil) for 55 ml spentwash application-6  -1 

kg  soil at 60, 70 and 80 days of incubation. There was a-1

marked difference in bacterial population between the
rates of spentwash, the lower level (55 ml kg  soil)-1

registering more bacterial population (62.0 x 10  CFU g )-6  -1

compared to the higher rates of spentwash.

Fungi:   The    fungal    population    extended   from  0 to
4 x 10  CFU g  soil at the 10th day of incubation and from-4  -1

-4  -1

Increasing rates of spentwash application decreased the
fungal colonies as shown by the mean values of 9.0 x 10-4

CFU g  soil at 55 ml of spentwash kg  soil and 3.4 x 10-1       -1     -4

CFU g  soil at  225 ml spentwash kg  soil. The interaction-1       -1

results  showed  that  the  highest  population  was found
in the treatment S  (application of spentwash at 55 ml kg2

-1

soil) which recorded a value of 16.5 x 10  CFU g  soil at-4  -1

60th day of incubation and was on par with the values at
70 and 80 days after spentwash application.  No fungal
colonies were observed in the soil treated with spentwash
(S , S  and S ) upto 20 days of application, after which1  2  3

there was a progressive increase in the fungal population
irrespective of the levels of spentwash.



Res. J. Agric. & Biol. Sci. 1(2): 166-169, 2005

168

Actinomycetes: The population of actinomycetes ranged Urease:  The  mean  activity of urease was the highest
between 0.8 and 6.5 x 10  CFUg  soil during the (21.8 g kg  hr ) at 55 ml spentwash kg  hr  and the lowest-5 -1

incubation period. Increase in the rate of spentwash (1.8 g kg  hr ) in untreated control. Irrespective of the
application   significantly   decreased   the  population rates of spentwash, the enzyme activity increased with the
from 5.1 x 10  CFUg  soil at 55 ml  spentwash kg  soil to incubation period and the mean maximum (14.8 g kg  hr )-5 -1       -1

1.8 x 10  CFUg  soil at 225 ml spentwash kg  soil. The was observed at 60 days after incubation. A marginal-5 -1      -1

interaction effects showed that the highest population decline in the urease assay was observed with spentwash
(10.5 x 10  CFUg  soil) was recorded on 70th and 80th applications of 110 and 225 ml kg  soil.-6 -1

days of incubation in the treatment that received
spentwash at 55 ml kg  soil. Irrespective of the levels, no Phosphatase: The phosphatase activity ranged between-1

actinomycetes colonies were observed upto 30 days of 23.5 g kg  hr  in control and 134.4 g kg  hr  with 55 ml
incubation. spentwash treatment kg  soil. The increase in the enzyme

Spentwash is an acidic effluent rich in organic carbon activity with the advancement in incubation period was
(4.01 to 4.78 %), K (17475 to 18262 mg l ), Ca (7000 mg l ), reflected in the mean values of 77.3 and 87.2 g kg  hr  at-1     -1

Mg (2100 to 3200 mg l ) and S (3240 to 3699 mg l ). 1 and 60 days of incubation, respectively. The-1        -1

Considerable amounts of N (4200 to 4900 mg l ), P (3038 phosphatase activity was at its maximum (140.6 g kg  hr )-1

to 3217 mg l ) and traces of micronutrients viz., Fe (25.9 to on the 60th day of incubation for 55 ml spentwash kg  soil-1

26.2 mg l ), Mn (10.1 to 10.6 mgl ), Zn (8.5 to 8.6 mgl ) and and minimum (20.9 g kg  hr ) in control during the same-1      -1      -1

Cu (0.8 to 1.2 mgl ) are also observed. Besides it contains period.-1

traces of sugar (3.5 % of reducing and 2.4 % of non
reducing sugars) that might have served as ready energy Dehydrogenase: The dehydrogenase activity increased
source for the growth and multiplication of microbes after with increase in the rate of spentwash application. The
60 days of application apart from the organic matter increase was from 0.28 g kg  hr  in the untreated control
persisting still at higher rates of spentwash.  Further, in to  0.98  g  kg   hr   at  225 ml spentwash kg  soil on the
this  study  it  is  noteworthy  to report that spentwash at 1st day of incubation. The activity increased twice with
55 ml kg  soil performed more effectively than the higher the period of incubation as reflected in the mean values of-1

rates of effluent in increasing the microbial population of 0.64 and 1.52 g kg  hr  at 1 and 60 days of incubation
bacteria, fungi and actinomycetes over control. This respectively. The interaction effects recorded the highest
observation  implies  that  the  decomposition  period of enzyme activity (2.13 g kg  hr ) at the end of incubation
60  days  was  found  to  be  sufficient  for 55 ml in the soil treated with 110 ml spentwash kg  soil which
spentwash kg  soil while the duration required for the was also on par with 225 ml spentwash kg  soil.-1

reduction in biological oxygen demand and chemical Dehydrogenase, considered as an important enzyme for
oxygen demand of the soil treated with higher rates of the oxidative processes in the soil increased gradually
spentwash needs found to be prolonged. Also, the with the rate of spentwash application and this is solely
influence of salinity at these levels on the microbial attributed to the higher organic matter supply through
dynamics cannot be overlooked as discussed under the spentwash. Among the enzymes studied, phosphatase
enzyme activities. This finding was well supported by recorded the maximum activity of 140.6 g kg  hr  that
Rajannan et al  who claimed that the suppression of might have been favoured by the copious quantity of[4]

microbial activities occurred at lower dilutions and phosphate present in the effluent. 
rejuvenation of the same microbes took place at higher The several fold increase in the activities of urease
dilutions of spentwash. and phosphatase due to spentwash application might be
Enzyme activities ascribed to the addition of organic matter and subsequent

The variation in the activities of enzymes within a increase in the microbial biomass. However, a
period of 1 to 30 days was negligible and significant conspicuous decrease in the enzyme activities was
increase or decrease was observed only on 60th day of observed at higher rates (225 and 110 ml   spentwash kg
incubation and hence comparison has been made between soil) and such decrease is related to the excess Cl  ions of
1st and 60th day of incubation. The influence of spentwash. The ‘salting-out’ effect of Cl  modified the
spentwash on the activities of urease, phosphatase and ionic confirmation of active centre of enzymes and
dehydrogenase are presented in Table 2. subsequent specific ion toxicities caused nutritional

-1 -1      -1 -1
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imbalances for the adequate synthesis of enzymes. The 2. Tabatabai, M.A. and J.M. Bremner, 1972. Assay of
reports on decrease in the enzyme activities due to higher urease   activity   in   soils.   J.   Soil  Biol.  Biochem.,
concentration of Cl  and the suppression of these 4: 479-487.- [3] 

enzymes at higher rates of spentwash  support the 3. Dinesh, P., 1993. Studies on the effect of ammonium[4]

findings of the present study. Further, a marked increase chloride vis-a-vis other N fertilizers on availability of
was observed in the enzyme activities with the nutrients in soils, crop growth and quality of other
advancement in the incubation period irrespective of the crop produce. Ph.D. Thesis submitted to Tamil Nadu
rates of spentwash. This can be interestingly correlated Agric.Univ., Coimbatore.
with the increase in soil microbial population indicating 4. Rajannan, G., L. Devarajan, J. Prabakaran and G.
the continuous biodegradation of organic matter present Oblisami, 1998. Assessment of impact on the use of
in spentwash throughout the incubation period. distillery effluent as irrigation water to banana crop.
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