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Ferti-irrigational impact of distillery effluent and Di-ammonium phosphate on
the soil and growth characteristics of Egg plant (Solanum melongena L.)
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Abstract: A comparative study was conducted to assess the ferti-irrigational effect of Distillery effluent (DE)
concentrations such as 10%, 25%, 50%, 75% and 100% along with control (Bore well water-BWW) and Di-ammonium
phosphate (DAP) separately for the pot culture cultivation of Solanum melongena. The results revealed that DE
concentrations had significant (P<0.001) effect on EC, CI", Mg*, OC, HCO,-, exchangeable Na*, available K*, Ca?,
TKN, available P and SO,*, whereas non-significant (P>0.05) effects were observed for water holding capacity
(WHC) and bulk density (BD) of the soil. Irrigation with 100% concentration of DE, increased EC (+63.46%), CI
(+292.37%), Mg?* (+1162.72%), OC (+3763.63%), exchangeable Na*(+264.29%), available K* (+48.39%), Ca?*
(+815.74%), TKN (+1449.18%), available P (+338.83%), SO,* (+80.07%), while decreased pH (-17.85%) total
bacteria (-47.02 %), fungi (-52.17%) and actinomycetes (-82.89 %) in effluent irrigated soil. Application of diluted
doses of DE significantly increased plant height, root length, chlorophyll content, leaf area, number of leaves,
number of branches, number of flowers, fruit length, fruit diameter, fruit weight, number of fruit and crop yield of S.
melongena, with the better results being obtained at a dilution of 50% of DE concentration in comparison to DAP
and BWW.

Keywords: Agronomic characteristics, Distillery effluent, Di-ammonium phosphate, Solanum melongena, Soil
characteristics

INTRODUCTION their probable use as irrigation source during fresh water
scarcity, which are otherwise reported to defile natural
resources and degrading the health of natural ecosystem.
(Chauhan and Rai, 2010) reported that reuse of wastewater
comprises organic and inorganic constituents that could
meet nutrients requirement of crops, improve soil fertility,
decrease the fertilizer and manure requirement.

Distilleries, one of the most important agro-based

The fresh water is becoming a declining resource in
today’s scenario. To tide over from this crisis, limiting its
allocation is vivid in every water use sectors. Therefore
with growing crisis of freshwater, there is a need to
provide an alternate source, which could support and
sustain production in proportion with growing demand
of burgeoning population. A steady recession of fresh
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several groups have provided evidence that eggplant
extracts have a significant effect in reducing blood and
liver cholesterol rates in humans (Gandhar et al, 2011). In
view of the above, various concentrations of DE and
DAP were assessed for the specific fertility of the soil
and for the growth, crop yield of S.melongena in order to
understand their potential and to restore purity of the
environment.

MATERIALS AND METHODS

Experimental design: A pot culture experiments were
conducted in the Experimental garden of the Department
of Zoology and Environmental Sciences, Gurukula Kangri
University Haridwar (29°55°10.81”N and 78°07°08.12"E)
during the period March, 2011 to May, 2011. Poly bags
(dia-30cm) were used for growing the S. melongena plants.
The pots were arranged in a completely randomized
design. Twenty four poly bags were filled with soil and
used for the cultivation of crops. Proper distance was
maintained between each replicate (30 cm), between all
treatments (60 cm) and plant to plant (5cm). Each bag
was made porous for aerating and was labelled for the
various treatments viz. control, DAP, 10, 25, 50, 75 and
100% concentrations of distillery effluent.

Effluent collection and analysis: Doon Distillery Doiwala,
Dehradun (Uttarakhand), India producing alcohol at the
rate of 150 K| per day from agro based residue was selected
for the collection of effluent. The effluent was collected
in the plastic containers from the outlet of the secondary
settling tank situated in the campus of the Distillery unit.
The effluent was brought to the laboratory and then
analysed for wvarious physico-chemical and
microbiological parameters viz. Total dissolved solids
(TDS), electrical conductivity (EC), pH, dissolved oxygen
(DO), biological oxygen demand (BOD), chemical oxygen
demand (COD), Bicarbonate (HCO,), total Kjheldal
nitrogen (TKN), Phosphate (PO,*), Potassium (K*),
calcium (Ca?*), magnesium (Mg#), chloride (CI), Sodium
(Na*), standard plate count (SPC), most probable humber
(MPN), fungi and actinomycetes following standard
methods (APHA, 2005). The effluent was used as agro-
fertilizer for cultivation of S. melongena at its different
concentrations viz. 10, 25, 50, 75 and 100% made by
diluting with bore well water (BWW) in comparison to
DAP treatment.

Soil preparation, filling of bags, sampling and analysis:
The soil used for cultivation was collected at a depth of
0-15 cm. Each poly bag (30x30cm) was filled with 5 Kg of
well-prepared soil with a depth of 25 cm, earlier air-dried
and sieved to remove debris and mixed with equal quantity
of farmyard manure. The research recommended rate (220
kg ha') DAP for egg plant cultivation was followed.
According to which 0.311g DAP was applied to per bag
(Suge et al 2011).The soil was analysed before sowing

and after harvesting of the crop for various physico-
chemical parameters following standard methods for
moisture content (MC) and EC (Buurman et al., 1996), for
soil texture (Bouyoucos, 1962); and for bulk density (BD)
and water holding capacity (WHC) (Carter, 1993). The
soil pH was determined using a glass electrode and pH
meter. The other parameters such as Cl-, Organic
carbon(OC), exchangeable sodium(exc.Na*), available
potassium(ava.K*), available phosphorus (ava.P), Ca?*,
Mg*, TKN, and SO,* were determined using standard
methods (Chaturvedi and Sankar, 2006). Total bacteria,
fungi and actinomycetes were determined using standard
methods of Aneja (1996).

Sowing of seeds, irrigation pattern and collection of crop
parameter data: The DE was applied at its dilutions of
10, 25, 50, 75 and 100% concentrations per 5 kg soil and
then left for 2 weeks to allow for mineralization and further
irrigation of the crop plant. The seeds of S. melongena
(var. Pusa-Komal) were procured from ICAR, Pusa, New
Delhi, India and sterilized with 0.01% mercuric chloride
and soaked for 12 hrs. Eggplant is a transplanted
vegetable; its seeds were sown, germinated and raised
under greenhouse conditions in 1m?seedbed. When they
had three real leaves, eggplant seedlings were transferred
to polybags. Until the plants were established, they were
irrigated with BWW. Four seedlings of egg plant were
sown at equal distance of 5cm in each bag and maintained
for 60 days till the development of the plant. Each set
was replicated six times as twenty four plants were grown
for each treatment. The crops received the effluent at
concentrations of 10, 25, 50, 75 and 100% as irrigant doses
(500 mL) twice a week as per the requirement of crop
plant and no drainage was allowed. The various
agronomical parameters of S. melongena were noted after
60days by standard methods for seed germination viz.
plant height, root length, number of leaves, number of
flowers, number of fruits, fruit length, fruit diameter and
crop yield (Chandrasekar et al., 1998); fruit weight (Milner
and Hughes 1968), chlorophyll content (Porra, 2002) and
for Leaf area (Karunyal et al., 1994).

Statistical analysis: One way analysis of variance
(ANOVA) was used for data analysis to measure the
variations between the soil parameters before and after
irrigation of the crop with different DE concentrations.
MS Excel, 2000 was used to measure the Standard
deviation (SD) and coefficient of correlation (r value).

RESULTS AND DISCUSSION

Effluent characteristics: The mean + SD values of
physico-chemical parameters of DE of Doon distillery,
Doiwala (Dehradun) are given in Table 1.

The present study revealed that the effluent of Distillery
Unit was acidic (pH-6.17+0.31) in nature. Among various
parameters of DE, BOD (1734.00+£5.89 mgL*), COD
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(2527.02+19.19 mgL*) CI- (848.90+10.46 mgL1), Ca*
(435.01+7.28 mgL") HCO, (964.83+15.03 mgL '), TKN
(477.85£6.90 mgL™), PO,* (177.7245.99 mgL™"), MPN
(40.50x10%100 mI?), SPC (22.5 x 10° cfu ml), fungi (8.75
x10% and actinomycetes (7.50 x 10°) were beyond the
prescribed limit of Indian irrigation standards (BIS, 1991)
(Table 1).

The higher values of TDS, BOD and COD indicate that
DE was loaded with organic and inorganic compounds
that could bring remarkable changes on the physical,
chemical and biological properties of the soil and thus
influences the fertility of soil significantly as also indicted
by Kalaiselvi and Mahimairaja (2010) for red gravelly clay
soil at higher concentration.

Soil characteristics: The mean + SD values of various
physico-chemical and microbiological parameters viz.
moisture content, WHC, BD, soil texture, EC, pH, CI-, OC,
exc. Na*, ava. K*, Ca**, Mg*, TKN, PO*, SO?, total
bacteria, fungi and actinomycetes of the soil before and
after irrigation with different concentrations viz. 10%,
25%, 50%, 75% and 100% of DE along with control
(BWW) and DAP for 60 days are given in Table 2.

The present study showed that the soil irrigated with
100% DE dilutions showed remarkable increase in different
parameters like moisture content (30.82%), WHC (16.28%),
BD (9.72%), EC (63.46%), CI-(292.37%), OC (3763.63%),
exc. Na*(264.29%), ava. K*(48.39%), Ca** (+815.74%),
Mg? (+1162.72%), TKN (+1449.18%), Ava. P (+338.83%),
and SO,*(+80.07%), while there was a decrease in pH
(-17.85%), fungi (-52.17%), total bacteria (-48.64%) and
actinomycetes (-78.00%). The earlier studies also reported
anincrease for EC (1.85dS/m),TOC (1.9%), TKN (0.20%),
ava.P (0.06%), Exc. Na (4%), Ca (0.31%), Ava. K* (4.9%)
and CI- (0.03%) on irrigation of pearl millet with DE in
sodic soil for 30 days at 100% concentration (Kaushik et
al.,2005); and for EC (11.0 dS/m), OC (0.67%), K* (5 mg
kg), Na* (1026 mg kg?), Ca** (574 mg kg?), Mg? (203 mg
kg™), CI(1372 mg kg*), and SO,*(1050 mg kg*) insodic
soil irrigated with DE at higher concentration (Sindhu et
al. (2007).

pH is an essential parameter as many nutrients are
available only at a particular range of pH for plant uptake.
The earlier studies reported that a pH range of 6.0 to 8.3
enhanced the nutrient availability for the growth of plants
and change in pH beyond this limit (below 6.0 and above
8.3) inhibited the availability of nutrients; affect the rate
of biological reaction and survival of various
microorganisms in the soil for the growth of plants
(Charman and Murphy, 2000; Brady and Weil, 2005). In
the present study, pH (6.35+0.38) of the soil at 100% DE
concentration was recorded to be within range, which
may help in enhancing the various nutrients of the soil.
It has been reported that the higher values of EC in DE
irrigated soil indicate enrichment of soluble cations and

anions such as CI, PO*, SO %, Mg*, exc. Na*, ava.K*
and Ca*through the incessant use of effluent in different
concentrations, which stimulate the growth at lower
concentration but inhibit at higher concentration
(Patterson et al., 2008; Kumar et al., 2010). In the present
study, there was a maximum increase in the EC (3.4+0.13
dS m?) of soil as the concentration of DE increased up to
100%. This might be due to increase in concentration of
potassium salts which is mainly responsible for
increasing the EC of the DE as also reported by Sindhu
et al. (2007) sodic soil. The moisture content and overall
water content in soil are governed by the amount of water
coming and going out from the soil. Presence of large
soil particles reduces the soil moisture content (Miller
and Turk, 2002). In the present study moisture content
was recorded to be increased. WHC is related to the
number and size distribution of soil pores and
consequently increases with soil organic matter level. It
is related to soil moisture content, textural class, structure,
salt content and organic matter (Ramulu, 2001), while BD
of the soil changes with land use and management
practices. The low content of organic matter in the effluent
and the efficient filtration by the sand may bring slight
change in BD of soil in southern Iran as reported by Ali
et al. (2008). In the present study, BD and WHC of soil
irrigated with DE showed a slight increase at 100%
concentration of the effluent indicating significant impact
of DE on the soil of the area. A significant increase (P <
0.001) was recorded in the TOC, TKN, Ca? and Mg*
content of the soil on irrigation with 100% DE
concentration. This might be attributed to higher organic
load of DE. Similarly, early study on soil irrigated with DE
also showed an increase for these parameters as reported
by Kumar and Chopra (2011b) for sandy loam soil.

The higher concentration of exc. Na* in soil after effluent
irrigation may be associated with the presence of high
concentration of bicarbonates in the effluent. In the
present study concentration of CI- and SO, was also
recorded to be higher in soil irrigated with 100%
concentration of DE. Effluent irrigation adds a significant
quantity of salts to the soil such as sulphates and
chlorides that stimulate the growth at lower concentration,
but inhibits the growth at higher concentrations
(Patterson et al., 2008). Shenbagavalli et al. (2011)
reported that CI- and SO,*were relatively higher in the
fields that received distillery spentwash. The occurrence
of Cl-ions in spentwash increases with the increase in
EC. These two anions significantly contributed towards
the salinity hazards associated with water for irrigation.
The present study recorded maximum concentration of
ava. P and ava.K* contents in the soil. This might be due
to increase in mineralization activity of organic matter as
well as nutrients present in DE that may be responsible
for increased availability of plant nutrients. Chidankumar
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Table 1. Physico-chemical, heavy metal and microbiological characteristics of Doon Distillery effluent Doiwala, Dehradoon

(Uttarakhand).
Parameter . BWW DE irrigation s B[Sfor
|rr|gat|on |rr|gat|on water

TDS (mgL™) 201.55+7.91 1443.86+102.89 1900
EC(dS m?) 1.10+0.03 15.47+2.40 -
pH 7.51+0.19 6.17+0.31 5.5-9.0
BOD (mgL ™) 4.20+0.48 1734.00+5.89 100
CoOD(mgL™ 18.18+0.65 2527.02+19.19 250
Cl(mgL™ 15.78+1.30 848.90+10.46 500
HCOs(mgL ™) 252.88+5.65 964.83+15.03 450
Ca* (mgL™ 22.54+1.38 435.01+7.28 200
Mg* (mg L ™) 12.39+1.12 153.43+11.69 -
TKN (mgL™) 24.75+1.69 477.85+6.90 100
PO (mgL™ 0.15+0.05 177.7245.99 -
SO~ (mgL™ 128.25+4.21 650.37+10.69 1000
SPC (SPC cfuml™) 69.50+7.59 22.25x10° -
MPN (MPN100 ml %) 12.50+4.56 40.5x10* 5000
Fungi (cfu ml™) 2.36x10* 8.75x10* -
Actinomyecetes (cfu ml™) 2.07x10° 7.50x10° -

Mean +SD of four values; BWW - Borewell water; BIS- Bureau of Indian standards

etal., (2009) also reported an increase for these parameters
in experimental soil irrigated with distillery spentwash at
higher concentration on the yield of creepers.

Soil microbes play an important role in maintaining the
fertility of soil. It is reported that the distillery spentwash
possesses the microbial population particularly bacteria,
fungi and actinomycetes in appreciable amount (Suganya
and Rajanan, 2009). The present study was showed
maximum population of bacteria at 50% concentration
of DE irrigated soil, whereas fungi and actinomycetes
were maximum at 25% concentration of DE irrigated soil.
After this dilution, a declining trend was observed in the
population of all these soil microbes. Earlier studies on
these soil microbes also reported greater toxicity of raw
distillery wastewater to soil microflora (bacteria, fungi
and actinomycetes), which was minimized after dilution
of the effluent. This might be due to high dose of the
effluent that may have some inhibitory effects on
microbial activity due to higher concentration of salts, or
some organic acids as suggested by (Juwarkar et al.,
1990). Jothimani et al. (2002) reported that bacteria, fungi
and actinomycetes in soil grown with cowpea and maize
seedlings recorded a decreasing trend with corresponding
increase in dye effluent concentration. Higher population
was found at lower concentration of 25% and 50%.
Reduction in microbial population at higher effluent
concentration may be due to reverse osmosis which
reduced the moisture level of soil, an important factor
that favours microbial growth.

Chandra et al. (2004) reported that the irrigation of the

pots by 1-10% distillery effluent stimulated the growth
of the soil microflora (bacteria, fungi and actinomycetes)
and P. aureus plants (shoot and root length, biomass
and chlorophyll content). Further, 15-20% distillery
effluent had toxic effect on soil micro flora as indicated
by reduced number of bacteria, fungi and actinomycetes.
In the present study all the mean yield of the physic-
chemical soil amendments were in the order of 100 % DE
concentration > DAP > BWW except soil microflora in
which bacteria were recorded maximum at 50%
concentration of DE irrigated soil, while fungi and
actinomycetes at 25% concentration of DE irrigated soil
as compared to DAP treatment and BWW treatment.

The coefficient of correlation on soil characteristics
revealed that moisture content, BD, WHC, EC, CI’, TOC,
exc.Na*, ava.K*, Ca*, Mg*, TKN, ava.P and SO,* were
positively correlated with all DE concentrations, while
pH, total bacteria, fungi and actinomycetes were
negatively correlated. The ANOVA showed that different
dilutions of DE affected differently on various nutrients.
Among the soil parameters pH, CI, ava.K*, Ca*, TKN,
ava.P, Mg#, Exc. Na* and TOC, total bacteria,
actinomycetes and SO,> were found to be significantly
(P < 0.001) affected with different DE concentrations (10%
to 100%) as compared to control and DAP, while soil
moisture content and fungi were significantly (P < 0.01)
affected with 25% to 100% DE concentrations as
compared to control and DAP. EC was also significantly
(P < 0.05) affected. However, the BD and WHC were
found to be non- significantly (P>0.05) affected with
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Fig. 1. Vegetative growth stage of S. melongena after irrigation with Distillery effluent.
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Fig.2. Flowering and fruiting stage of S. melongena after irrigation with Distillery effluent.

different dilutions of DE (Table 2).

Agronomical characteristics: All stages of S. melongena
such as vegetative growth stage, flowering and fruiting
stage and maturity stage with different concentrations of
DE along with control and DAP are shown in Figs.1-3).
Vegetative growth stage: It has been observed that
combined (distillery and sugar mill) effluent stimulates
chlorophyll content of barley at 25% and 50%
concentrations, but showed decrease at 75% and 100%
concentrations of effluent mixture in comparison to
control. The total chlorophyll contents were significantly
altered in barley in all the treatments (Nath et al., 2007).
In the present study chlorophyll content of S. melongena
was recorded maximum at 25% concentration of DE as
compared to BWW and DAP. The chlorophyll content (r
= -0.77) indicates that it decreased with increase in
effluent concentrations. This is due to irrigation of S.

melongena plants with DE which impairs the soil
productivity and inhibits the population and biological
activities of soil microbes at higher concentrations. Similar
findings have been reported by Karunyal et al., (1994),
who reported increased chlorophyll content in
L.esculentum, Ghirsutum, V.unguiculata and V.mungo
at 25% concentration of tannery effluent. Reduction of
chlorophyll pigment at higher concentration (100%) may
be associated with mineral ions. Some of the possible
reasons for the decrease of pigment contents may be
due to the formation of enzyme chlorophyllase, which is
responsible for chlorophyll degradation as reported by
Rath et al. (2011). Chlorophyll content in crops also
suggest that the synthesis of chlorophyll is accelerated
at lower concentrations of effluent that provides lower
quantities of heavy toxic metals in the diluted effluent
and probably increase the availability of Fe and Mg which
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Fig.3. Maturity stage of S. melongena after irrigation with Distillery effluent.

are necessary for the synthesis of chlorophyll. The lower
DE concentrations initiates speedy transformation of
magnesium, ava.K* and exc. Na*, Ca*", N and So,* to the
crops as reported in earlier studies done by (Baghel et
al., 2008; Kumar and Chopra, 2011a) for other crops.

In the present study leaf area (cm?) of S.melongena was
recorded at 50% concentration of DE. This might be due
to lower concentration of DE, which provides proper
nutrients for positive growth response of S.melongena.
Karunyal et al., (1994) reported that leaf area (cnm?) of G.
hirsutum, V. mungo, V. uniquiclata and L. esculentum,
increased at 25% concentration of Tannery effluent, when
effluent was diluted with water. Chandra et al, (2002)
reported that metabolic process in plants and water
absorption in soil was possibly affected due to excess of
nitrogen, phosphate, potassium, sulphate, calcium, and
chloride at higher concentration of the DE. Pandey et al.,
(2008) also showed that leaf area of wheat plant was
achieved at 50% concentration of DE due to availability
of nutrients in required amount.

Flowering and fruiting stage: In the present study
number of flowers/plant, number of fruits/plant and fruit
length/plant, fruit diameter/plant and fruit weight/plant
of S. melongena were found maximum at 50%
concentration of DE as compared to BWW and DAP.
The correlation for flowers/plant (r = -0.57), number of
fruits/plant (r =-0.51), fruit length/plant (r = -0.52), fruit
diameter/plant (r = -0.31) and fruit weight/plant (r =-0.64)
indicated a negative correlation with DE concentrations.
The lower concentration of DE showed better
performance on flowering and fruiting stage of the crop
which might be due to the maximum absorption of plant
nutrients like N, P and K. Its use for irrigation at
appropriate concentrations enriches the soil fertility.

(Nath et al., 2007) reported that lower concentrations of
DE provide predominating salt amount, which in turn
shapes plant growth and development. Kumar and
Chopra, (2010) recorded the maximum number of flowers/
plant, number of pods/plant and pod length/plant in
Trigonella foenum-graecum irrigated has been shown
with 25% concentration of paper mill effluent. Similar
findings had been observed by Malaviya and Sharma,
2011 also recorded that number of siliqua, average siliqua
length and total weight of siliqua per plant was found to
be maximum in 20% distillery effluent and minimum in
100% DE concentration.

Maturity stage: The plant height/plant, root length/
plant, number of leaves/plant and crop yield of S.
melongena were recorded maximum at 50% concentration
of DE as compared to BWW and DAP treatment. The
correlation for plant height /plant (r = -0.49), root length/
plant (r = -0.38), number of leaves/plant (r = -0.71) and
crop yield (r =-0.49) of S. melongena indicated negative
correlation with different dilutions of DE. The positive
response on these parameters at lower concentration of
DE might be probably due to action of effluent acting as
liquid manurial fertilizer at lower concentration. The higher
concentration of DE retarded the growth. Thus, it had
both stimulatory and inhibitory effects on the maturity
stage of growth of seedlings as also reported by Nath et
al., (2007) for wheat, garden pea, black gram and mustard
and by Pandey et al., (2008) for maize and rice.

Ramana et al., (2002) reported maximum growth and yield
at lower concentration that might be due to the significant
addition of various salts such as nitrogen, phosphorus
and potassium from effluent to the soil and mineralization
through microbes at lower dilution. Chandraju et al., (2010)
also reported that the growth, yield and nutrients were
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more in the case of 33% than 50% distillery spent wash
and raw distillery spent wash irrigations for all varieties of
leafy vegetables. This concludes that diluted spentwash
can be conveniently used for cultivation of leafy
vegetables. Lower dilution levels of DE resulted in higher
amounts of residual nutrients ability, due to lesser uptake
by crops and irrigation by undiluted DE resulted in drastic
reduction in the yield of crop due to toxic effect of DE as
reported by Sukanya and Meli, (2004) for the wheat crop.
The ANOVA analysis of data showed that root length,
chlorophyll content, leaf area, number of flowers, fruit
weight, number of fruits and crop yield of S. melongena
were found to be significantly (P<0.001) affected with 10%
concentrations of DE in comparison to BWW, whereas
these parameters were also found to be significantly
(P<0.001) affected with 25% and 50% concentrations of
DE. Number of leaves and fruit diameter were significantly
(P<0.001) affected at 25% in comparison to BWW, whereas
with 50% DE concentration they were significantly
(P<0.001) affected with both BWW and DAP respectively.
Plant height was significantly (P<0.001) affected at both
10% and 25% concentrations of DE in in comparison to
BWW, whereas at 50% DE concentration it was
significantly (P<0.001) affected with both BWW and DAP.
Number of branches was significantly (P<0.001) affected
at both 25% and 50% concentrations of DE in in comparison
to BWW and DAP, whereas fruit length was significantly
(P<0.001) affected at 10%, 25% and 50% concentrations of
DE in in comparison to BWW and DAP.

Conclusion

The present study concluded that DE had a considerable
effect on soil properties. It increased the, moisture
content; WHC, BD, EC, CI", TOC, exc. Na*, ava. K*, Ca*,
Mg*, TKN, ava. P and SO, of the soil to a certain level
with dilution of DE, whereas pH, bacteria, fungi and
actinomycetes were decreased. Among various dilutions
of DE, irrigation with 50% dilution of DE concentration
improved the soil nutrient and micro flora status that
resulted in the maximum growth performance of S.
melongena plants in comparison to DAP and BWW. It
may be due to the low nutrient accumulation in the soil at
this concentration, which might have stimulated the
growth performance of the crop. It was more economical
than that of DAP treatment in the cultivation of S.
melongena plants. It acts as ferti- irrigant in the form of
plant nutrients which provide agro potentiality to the
plant. Thus, 50 % dilution of DE can be conveniently
used for the effectual cultivation without using any other
external fertilizers and water for enhancing the crop
productivity.
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