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ABSTRACT

KEYWORDS

The effect of different levels of biomethanated distillery spentwash and
pressmud biocompost application on soil microbial and enzymatic activity
was examined through afield experiment. The field experiment was con-
ducted using Groundnut (Arachis hypogaea L.) as atest crop at farms of
M/S. Bhavani distilleriesand chemicalsLtd., T.Pudur, Thimiri, Vellore Dis-
trict. The results of the study showed that the microbial population and
enzymatic activities of the soil were substantially increased throughout the
crop growth period due to spentwash and bio-compost application. The
highest microbial population and enzyme activitieswere recorded with pre-
sown application of BDS at therate of 100 m*ha? alongwith RDF- NP. The
utilization of spentwash at an optimum level of 100 m®*hasoil will increase
the activities of soil microbes and enzymes thus enhancing the fertility
status besides paving an eco-friendly approach for the disposal of the
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spentwash.

INTRODUCTION

Distillery spentwashisaliquid waste discharged
fromthedistilleryindustry and 14-15 L of spentwashis
produced for every litre of acohol production. Theraw
spentwash obtai ned after ditillation of a cohol contains
very high BOD, COD and solids. It is subjected to
biomethanation process where 80 per cent of BOD
reduction and energy production are obtained. The ef-
fluent discharged after bi omethanation processisknown
as Biomethanated Distillery Spentwash (BDS). The
Biomethanated Didtillery Spentwash (BDS) iseffective
organicliquid manurederived from sugar industry waste
materials. The BDS containslarge amount of organic
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carbon, K, Ca, Mg, Cl and SO, and moderate amounts
of N and P and traces of Zn, Cu, Feand Mn. There-
fore, uponfield gpplication, it enhancesthebiological
propertiesand enzymeactivitiesof soil sand thusinflu-
encesthefertility of soil significantly. The addition of
organic matter through BDS may befavourablefor mi-
croorganismsand enzymesin soilg¥. Observed that
the spentwash at 250 m?® ha! rate stimul ated the soil
mi croorgani sm and increased the dehydrogenase ac-
tivity in soil@, Reported that the soil enzymeactivities
were mai ntai ned with 50 times diluted spentwashirri-
gation, but the phosphatase enzyme activity was not
suppressed by the undiluted spentwash irrigation which
might bedueto the presence of copiousquatity of phos-
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phatein the spentwash®. Reported that theapplication
of distillery wastewater to afield soil at dosesequiva
lent to 40, 80 and 160 méha of irrigation increased
s0il microbia biomassand dehydrogenase activity. The
spentwash addition increased the activity of phos-
phatase, dehydrogenaseand ureaseenzymesindry land
black and red soilsespecidly at levelsof 125 m® ha'l4l,
The present study was undertakenwith aview to study-
ingtheeffect of didtillery wastesviz, BDSand pressmud
biocompast goplication onmicrobia popul ation dynam-
icsand enzymeactivitiesof soil under field condition.

MATERIALSAND METHODS

A field experiment was conducted at Research and
Development Farm, M/s. Bhavani Distilleries and
Chemicals Limited, T.Pudur, Thimiri, Arcot taluk,
Velloredistrict, Tamil Nadu in randomized block de-
signwith threereplicationsusing groundnut (Arachis
hypogaea) var. TMV 7 asatest crop. The experimen-
tal field waslad out and the cd culated quantity of BDS
(TABLE 1) wasuniformly appliedin each plot as per
the treatment detail s given below. Then, the soil was
ploughed at 10 daysinterval for two timesproviding
better soil aeration and consequent reduction of BOD
leve inthesoil-water system. Biocompost (TABLE 2)
was incorporated in the respective treatments at the
timeof last ploughing.

Treatments

T,:RDF-NPK (17: 34: 54 kg of N: P,O,: K,O ha?)
T, : Application of biocompost @ 2.5t ha' + RDF-
NPK

T,:Application of biocompost @ 5t ha' + RDF- NPK
T,: Pre-sown application of BDS @ 100 m*ha* +
RDF- NPaone

T, : Pre-sown gpplication of BDS @ 10 m*ha* (=100
% RDF- N) + baance Pthroughinorganicfertilizer
T, : Pre-sown application of BDS @ 20 m*ha* (=200
% RDF- N) + baance Pthroughinorganicfertilizer
T, : Pre-sown application of BDS @ 30 m*ha* (=300
% RDF- N) + baance Pthroughinorganicfertilizer
T, - Pre-sown application of BDS @ 40 m*ha* (=400
% RDF- N) + baance Pthroughinorganicfertilizer
T, - Post-sown gpplication of BDS @ 10 m*ha* (=100
% RDF- N) on 30 DAS+ baancePthroughinorganic
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TABLE 1 : Characteristics of biomethanated distillery
spentwash

S.No Parameters BDS
Physical properties
1 Coalour Dark brown
2 Odour Unpleasant
3 Total dissolved solids (mg L™) 42300
4  Total suspended solids (mg L™) 6100
5 Total solids(mgL™) 48400
Physico-chemical properties
6 pH 7.57
7 EC(dSm™) 33.45
8 BOD(mgL™ 11400
9 COD(mgL™ 42800
10 Organic carbon (mg L™?) 25200
11 Nitrogen (mg L™) 1700
12 Phosphorus (mg L™) 248
13 Potassium (mg L™) 10680
14 Sodium (mg L™ 480
15 Calcium (mgL™) 2120
16 Magnesium (mg L™ 1680
17 Chloride (mg L™ 9050
18 Bicarbonate (mg L™) 3470
19 Carbonate(mgL™) Absent
20 Sulphate (mgL™) 2950
21 Copper (mg L™ 39
22 Manganese (mg L™ 7.2
23 Iron(mgL™ 51.4
24 Zinc(mgL™) 6.4
Biological properties

25 Bacteria(x 10°CFU ml™) 21
26  Fungi (x 10°CFU ml™) 11
27  Actinomycetes (x 10°CFU ml™) 3

fertilizer
T, : Post-sown gpplication of BDS @ 20 m*ha* (=200
% RDF- N) on 30 DAS + baance Pthroughinorganic
fertilizer

(RDF- Recommended Dose of Fertilizer)

On 30" day of BDS application, theindividud plot
wasformed with flat bedsand ground nut seedswere
sown by adopting the spacing of 30cmx 10cm. All
cultura practicesincluding gapfilling, thinning, weed-
ing, plant protection measuresand other cultural prac-
ticesweredoneas per Tamil Nadu Agricultural Uni-
versity recommendations.
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TABLE 2: Characterigticsof biocompost

S. No. Parameters Values
Physico-chemical properties
1 pH 7.50
2  EC(dSm?) 8.80
3 Organic carbon (%) 24.80
4 Total nitrogen (%) 1.54
5  Total phosphorous (%) 1.08
6  Total potassium (%) 2.95
7 Total calcium (%) 3.20
8  Total magnesium (%) 2.00
9  Sodium (%) 1.05
10 C/Nratio 16.10
11  Copper (mgkg ™) 45
12 Zinc(mgkg™) 105
13 Iron (mgkg ™ 2000
14  Manganese (mg kg ™) 190
Biological properties
15 Bacteria(x10° CFU g™ 31
16  Fungi (x10°CFU g™ 17
17  Actinomycetes (x10° CFU g} 11

Collection and analysisof soil samples

Soil sampleswere collected at thetime of sowing
(S),30DAS(S,), 60DAS(S,) and after the harvest
of groundnut (S,) and thenumber of fungi, bacteriaand
actinomycetes colonieswere assessed by plating dilu-
tion technique®. Theactivitiesof urease, phosphatase
and dehydrogenase enzymes were assayed as per the
standard procedures®.

RESULTSAND DISCUSSION

Soil microbial population

Theimpact of different concentrationsof BDSand
biocompost on the population of soil bacteria, fungi
and actinomycetes at various sampling periodswas
very well pronounced compared to RDF-NPK
(TABLE 3). Themicrobid population of bacteria, fungi
and actinomyceteswas mostly appeared to havein-
creased at theinitial stagesand thereafter, progres-
sively decreased with crop growth stages. The deg-
radation of the organic matter and depl etion of plant
nutrients might be the reason for the reduction of mi-
crobial population. In genera, thesoil microbid popu-
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lation wasincreased fromtheinitid level by the appli-
cation of BDSand biocompost. BDS contai ning higher
levelsof nutrientsand organic matter might betherea
sonfor theincreasein soil microbid population. Among
thetreatments, higher microbial population was ob-
served in pre-sown application of BDS @ 100 m*ha
taong with RDF- NP. Mattiazo and Ada Gloria”
who reported anincreasein soil microbia activity due
to oxidation of organic matter in BDS applied soil.
According to®. BDS contains about 42.7 per cent
polysaccharideswhich might have served asasource
of carbon, sulphatefor microbial proliferation®, also
lend support for theincreased number of fungi, bacte-
ria and actinomycetes owing to the addition of
spentwash. The application of spentwash improved
the physical and chemical properties of the soil and
further increased soil microflora™.

Thereaultsof thisstudy areintheagreement withre-
sultsobtained by!*¥ who stated that the addition of or-
ganic matter increased the microbial populationinsoil.
Such effect of spentwash onthe population of bacteria,
fungi and actinomycetesin the soil was also reported
by and theresults of Valiappan'*? arein good agree-
ment withthe present findings.

Soil enzymesactivities

The BDS and biocompost application has in-
creased the activitiesof dehydrogenase, phosphatase
and ureasein experimenta soil (TABLE4). At higher
dose of pre-sown application of BDS (@100 m?® hat!
with RDF- NP), higher activities of dehydrogenase,
phosphates and urease were observed over RDF-
NPK soil. Theseverd foldincreaseintheactivities of
dehydrogenase, phosphates and ureasedueto BDS
application might be ascribed to the addition of or-
ganic matter and essential nutrients and subsequent
increaseinthemicrobia biomass®* 4, Also suggested
addition of organic material to soil enhanced the mi-
crobia activitieswhichinturnfavour the synthesisof
variousenzymesin soil. Theresultsof thisstudy isin
close agreement with the findings of Kamal akumari
and Singaram(*™ who observed astrong positiverela
tionship among the available NPK and organic car-
bon and enzyme activities of the soil. Kalaiselvi and
Mahimairaja'® also reported that the enzyme activi-
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TABLE 3: Effect of biomethanated ditillery spentwash (BDS) and biocompost application on soil microbial population at
variousstages

Bacteria (x 10° CFU g™ of sail)  Fungi (x 10° CFU g™ of soil) Actinomycetes

Treatments (x 10° CFU g* of sail)
S & S &% Mean § 0§ & 0§ Mean 50§ &% S Mean
T, 168 164 155 146 158 170 158 130 108 142 74 70 65 59 67
T, 230 218 200 190 210 216 204 190 166 194 120 108 100 82 103
Ts 260 242 230 210 236 246 228 205 198 219 130 122 104 9.0 112
Ts 300 278 265 235 270 324 304 255 230 278 142 132 115 98 122
Ts 19.8 190 180 17.6 186 206 188 160 142 174 100 90 80 74 86
Te 202 195 185 17.8 190 222 210 182 160 194 100 90 82 75 87
T, 226 214 202 184 207 225 214 198 172 202 112 106 98 94 103
Te 258 242 228 206 234 252 236 212 190 223 113 108 98 96 104
To 165 158 228 196 187 98 202 215 188 176 75 102 93 7.6 87
Tio 166 159 246 225 199 99 210 226 192 182 74 106 98 7.8 89
Mean 21.7 206 212 195 208 206 215 197 175 198 104 103 93 82 96

SEd CD (0.05) SEd CD (0.05) SEd CD (0.05)

T 2.61 4.86 3.08 5.72 1.68 3.12

S 1.67 311 1.97 3.66 1.07 2.00

TXS 5.23 9.72 6.15 11.44 3.35 6.24

S;: At thetime of sowing; S;: 30 DAS; S: 60 DAS; Sy: After harvest of groundnut.

TABLE 4: Effect of biomethanated digtillery spentwash (BDS) and biocompost application on soil enzymesactivitiesat various
stages

Dehydr ogenase Phosphatase Ur ease
Treatments (ng TPF g of dry soil h™)  (ug p-nitrophenol g™ of dry soil h™) (ug NH,-N g of dry soil h™)

SS S S Sy Mean S S S S Mean S § 0§ S Mean
T, 242 248 218 215 231 1220 11.00 11.80 11.21 1155 480 540 560 540 5.30
T, 512 485 3.60 345 426 38.00 3430 3110 2550 3223 775 730 6.25 6.26 6.89
Ts 7.20 6.60 5.80 510 6.18 57.80 55.10 51.60 46.20 52.68 11.80 11.20 9.60 7.80 10.10
Ty 8.20 786 7.10 6.40 7.39 7400 70.80 6350 59.80 67.03 21.80 18.50 15.40 10.28 16.50
Ts 375 325 290 242 3.08 3340 30.30 26.80 21.20 2793 6.40 6.00 584 550 59
Ts 420 3.80 3.34 284 355 3800 34.00 2740 2220 3040 820 7.46 6.40 6.00 7.02
T, 6.90 6.58 552 490 598 57.40 5400 50.60 44.00 5150 12.80 1098 9.70 6.60 10.02
Ts 7.12 6.35 5.68 5.00 6.04 6020 56.00 5140 4510 53.18 13.05 11.00 9.80 6.80 10.16
To 240 3.36 3.58 3.20 314 1061 29.70 3840 3380 2813 470 7.80 6.10 565 6.06
T1o 243 3.85 4.21 389 360 10.60 3490 4100 3570 3055 472 930 825 7.10 734
Mean 497 490 4.39 3.94 455 3922 4101 39.36 3447 3852 9.60 949 829 6.74 8.53

SEd CD (0.05) SEd CD (0.05) SEd CD (0.05)
T 1.72 32 4,01 7.46 2.49 4.64
S 1.10 2.05 2.57 a477 1.60 2.97
TXS 3.44 6.4 8.02 14.92 4.99 9.28

S;: At thetime of sowing; S;: 30 DAS; Sg: 60 DAS; Sy: After harvest of groundnut.
tieswere increased due to the application of BDS. CONCLUSION
Thework of® and Murugaragavan®, lend support
for theincreased activities of these soil enzymes ow- Theresultsof the study concluded that application
ing to the addition of spentwash. of biomethanated ditill ery soentwash and bio-compost
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subgtantialy increased themicrobid populationand en-
zymdicactivitiesof thesoil throughout the crop growth
period. The highest microbia population and enzyme
activitieswererecorded with pre-sown application of
BDS at the rate of 100 m*ha* with RDF- NP. The
utilization of biomethanated distillery spentwash at an
optimumleve of 100 m*hatsoil will increasetheactivi-
tiesof soil microbesand enzymesthusenhancing the
fertility status bes despaving an eco-friendly approach
for thedisposal of the spentwash.
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