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ABSTRACT

The ameliorating effect of vermicompost and cowgdoompost on growth and biochemical characteristi€s
Solanum melongena treated with paint industrialuefit was evaluated in this study. The color androaf the
effluent samples, physical and chemical paramdieegpH, EC, TDS, TS, EC and heavy metals wereyandl The
effluent contained sulphates, chlorides, phosphatessolved solids and other pollutants in highencants. The
effect of effluent with water, vermicompost and domg were studied on shoot length, root lengthf area, fresh
weight, dry weight and biochemical parameters likalorophyll a, Chlorophyll b, Total Chlorophyll and
Carotenoids of S. melongena. It was noted thatehgth of the root and shoot, fresh and dry weigithe plant
was considerably decreased with increase in comatah of the effluent. There was a gradual inceeds all the
parameters except the leaf area with increasefineit concentration with vermicompost and cow durtere was
no change in the chlorophyll content on 80% efftusith vermicompost when compared to the contrblensas
reduction in the carotenoids content was noted0®&ffluent with vermicompost.

Keywords. Vermicompost, Cow dung compost, Industrial efflye®olanum melongend.., Chlorophyll,
Carotenoids

INTRODUCTION

Industrial development has been the major causmdfonmental pollution. The fertility of the sadl also affected
by the waste water emanating from the industrigge fapid increase in the chemical based indusimigading
painting industries is a major cause for pollutafrair, water and soil. Water pollution is highlgreched by over
productive biotic community, such as river or lakigh nutrients from sewage or fertilizer (cultumltrophication),
or a body of water poisoned by toxic chemicals Wwhetiminate living organisms or even exclude atiie of life

[1].

Effluents are waste products in liquid form relehd®y different industries such as petro-chemicahpiexes;
fertilizer factories; oil refineries; pulp, papeextile, sugar and steel mills, tanneries, disidlg, coal wateriest,
synthetic material plant for drugs, fibers, rubbeastics, painting industries, etc. The indutwaste of these
industries includes metals (Copper, Zinc, Lead, ddey, etc.), detergents, petroleum, acids, alkalienols,
carbamides, alcohols, cyanide, arsenic, chloring mmany other inorganic and organic toxicants. Alltloese
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chemicals of industrial waste are toxic to aninzadd many cause death or sub-lethal pathology tbvitie kidneys,
reproductive systems, respiratory systems or nanaystems in both invertebrate and vertebrate mqaaimals

[2].

It also had the ability to withstand varying adwesite conditions, i.e. high pH, salinity, solidighallow soil depth,
etc. Kannan and Upret8] reported effects on germination and growth byta@and untreated distillery effluents.
Sugar factory effluent has been shown to stimufatgsiological and biochemical parameters Gbssypium
hirsutumL. [4] but it inhibited the growth of plants such Zsa mays, Vigna radiatand aquatic plants such as
Eichhornia crassipeandPistia stratioteq5]. Undiluted mint effluents also caused marked iitbily effects on the
growth ofVigna unguiculatd6].

Cow dung is the undigested residue of herbivoroagenwhich has passed through the animal’'s gut. résultant
faucal matter is rich in minerals. Color range frgraenish to blackish, often darkening in colorrsafier exposure
to air. Cow dung (usually combined with soiled bieddand urine) is often used as manure (agricultereizer).
Vermicompost is the product or process of compgstitilizing various species of worms, usually re@jglers
(Eisenia foetidaor Eisenia andrei, worms, and earthworms to create a heterogenmodare of vegetable or food
waste, bedding materials, and vermicast. It costdilgher level of organic matter, organic carbatalt and
available N, P, K and micronutrients, microbial arzyme activities. Tomaét al.[7] and Rehman et dI8] also
reported that vermicompost contains higher amotihtiomid acid content and biologically active subsgs such as
plant growth regulators.

Long term use of inorganic fertilizers without onja supplement damages the soil physical, chemacal
biological properties and causes environmentalugioh [9]. Organic manures not only act as a source ofanigi
and organic matter, but also increase size, biosityeand activity of the microbial population inet soil, influence
structure, nutrients turnover and many other rdlgieysical, chemical and biochemical parameterthefsoil[9].
Solanum melongenia is an agronomically important non-tuberous 8atzeous crop grown primarily for its large
oval fruit. In popular medicine, this plant is indted for the treatment of several diseases, inmgjudiabetes,
arthritis, asthma and bronchitis.

This study deals with the treatment ®dlanum melongenla., with different concentrations of industrial lefnt,
vermicompost and cow dung compost for consecuéineltys.

MATERIALSAND METHODS

Effuluent Sample and Preservation

The industrial effluent sample was collected frotmyBnArt, West Tambaram, Chennai. The plastic coatafor
sample preservation was thoroughly cleaned bymngiith 8M HNG; followed by repeated washing with distilled
water. The containers were rinsed thrice with wdiefore collection of the samples for preservatidhe
parameters like color and odor were determined aftbection of the sample.

M easur ement of Waste Water Quality Parameters
The industrial effluent sample was collected arel fibllowing water quality parameters were measwétin a
period of 72 h. The sample for analysis was preskas per the standard recommended procédidfe

Physio-chemical Parameters

Hydrogen ion concentration of the effluent was rmead using digital pH metre. The temperature ofefikient
sample was noted at the time of sampling usingigimt of thermometer (0.2C accuracy). The electrical
conductivity was measured using biochemical conditigtridge model M70.

The electrical conductivity of the solution wasadhted using the below formula:
Electrical conductivity = Specific conductance 8®cm (micromhos)
Physico-chemical parameters, such as biologicabemydemand (BOD), total solids (TS), total suspdnsigids

(TSS), total dissolved solids (TDS), chloride, &itkity, total hardness, calcium, magnesium, sulphahosphate
and total iron, were measured using standard me{idyl
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Growth Parameters

Per centage of Germination

Number of seeds germinated on the seed tray wastemwon the third day after sowing. The percentafe
germination was calculated as per the followingrfola:

i . Number of zeeds germinated
Percentage of germination= #* 100
Total number of seeds sown

1. Shoot length, root length and leaf area

The shoot and root length of randomly selectedIsegs shoot and root after 10 days treatment maasured for
both the control and experimental plants with teéptof meter scale. The leaf area was measured faoichomly
selected control and experimental plants by usiaghysheets.

2. Determination of fresh weight
Selected seedlings were harvested without causipglamage or wounds, dapped and weighed.

3. Determination of dry weight
Fresh individual undamaged seedlings were keptiovan for a night at 80°C and weighed individually

Biochemical parameters

1. Extraction and estimation of chlorophyll

One gm fresh leaves &. melongenavere cutinto small pieces and homogenized in a mortar witess acetone,
with a pestle. The supernatant was then filtereca @uchner funnel through Whatman No. 42 paperfficgnt
quantity of 80% acetone was added and the extragiiocedure was repeated. The brie was transfewtd
acetone until it becomes colorless. The filtratesempooled and made up to 100 mL in a volumeteskil Five
milliliters of the extract was transferred into @ L volumetric flask and diluted with 80% acetone.

Absorbance was measured at 645 and 663 nm foreteendination of chlorophyld, b and total chlorophyll. For
routine measurements of total chlorophyll, the abaoce of the extract at 652 nm was measured @sligit path

of 1 cm. By using the specific absorption coefifitgefor chlorophylla andb at 645 and 663 nm in 80% acetone, the
following simultaneous equation was used for maagwhlorophyll concentrations.

Aeas = 82.04 Chlorophyla + 9.27 Chlorophylb
Agez = 16.75 Chlorophyla + 45.6 Chlorophylb
Chlorophylla (mg/L) = 12.7 Agz— 2.69 Ayus
Chlorophyllb (mg/L) = 22.9 Ass— 4.68 Ags
Total Chlorophyll (mg/L) = 20.2 As+ 8.02 Asgs

2. Egtimation of carotenoids
Carotenoids were calculated from the supernatatitdynethod of Arnofil2] by using the formula:

Carotenoids = fgo + (0.11453 + Ag3) — (0.6377 + Aye)

RESULTSAND DISCUSSION

The irrigated agriculture in countries like Indiandands large amounts of water and faces the sest@llenge to
increase or at least sustain agricultural prodactibile coping with less and/or lower quality wat®wver the years,
the severe shortage of water, primarily in the and semi-arid regions, has promoted the searcbxfioa sources
currently not intensively exploited. Treated wasi&aw is now being considered and used in many desnt
throughout the world, as a new additional, reneealpld reliable source of water, which can be useddricultural
production. By releasing freshwater sources oflgetawater supply and other priority uses, treatedtewater reuse
makes a contribution to water conservation and esipa of irrigated agriculture, taking on an ecoimdimension.
It also solves disposal problems aimed at protgdtie environment and public health and prevent&ace water
pollution by the direct discharge of pollutantsiimiland and coastal waters. In this study, thatinent of Solanum
melongenal., with different concentrations of industrial le#nt, vermicompost and cow dung compost for
consecutive ten days was evaluated.
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Physico-chemical Characteristics of the Painting Industrial Effluent

The color of the effluent was dark-brown with urgdant odor. The pH of the effluent was neutraldy¥ s&hd the
electrical conductivity was 1720 micro mho/cm. Sariy, the effluent contained 1220 mg/L total dissa solids
and it also had high concentration of Calcium, sodiFluoride, Iron, Magnesium, Potassium, Phospltitea,
Sulphate, Nitrate, Chloride and free ammonia. Tiflaent had a higher value of COD (80 mg/L) thar BOD (24
mg/L) (Tables 1 and 2).

Table 1. Physical characteristics of the painting industrial effluent

PARAMETERS VALUES
Appearance CcC&C

Odor Unpleasant odour
Turbidity 9.8

Total solids mg/| 1232

Total suspended solids mg/L 12

Total dissolved solids mg/L 1220

Electrical conductivity (micro mho/cm) 1720

Table 2: Chemical characteristics of the painting industrial effluent

PARAMETERS VALUES
pH 7.32
Alkalinity pH (CaCQ) mg/L 0
Alkalinity total (CaCG) mg/L | 324
Total Hardness (CaGp mg/L | 590
Calcium (Ca) mg/L 156
Magnesium (Mg) mg/L 48
Sodium (Na) mg/L 116
Potassium (K) mg/L 12

Iron (Fe) mg/l 0.2¢
Manganese (Mn) mg/L Nil
Free Ammonia (N mg/L 1.12
Nitrite (NO,) mg/L 0.42
Nitrate (NGQ) mg/L 6
Chloride mg/L 79
Fluoride (F) mg/L 0.61
Sulphate (S¢) mg/L 299
Phosphate (P mg/L 0.43
Tidy's Test (O) mg/L 7.2
Silica (SiQ) mg/L 25.44
COD mg/L 80

BOD mg/L 24

Oil and Grease mg/L 0.0032
Total Nitrogen mg/L 2.24
Copper (Cu) mg/L 0.00214
Zinc (Zn) mg/L 0.328
Chromium (Cr) mg/L 0.0116

Effect of effluent, vermicompost and cow dung on growth parameters of S. melongenaL.

Eggplant, Solanum melongena., an angiospermic family member of Solanaceaea isommon and popular
vegetable crop grown in the subtropics and tropgesn in pollutant contaminated regions. The gropdtameters

of S. melongend. after ten days treatment with industrial effluevermicompost and cow dung compost manure
were evaluated. Table 3 shows the effect of pajntidustrial effluent on the growth parameter§ofmelongena.

It was noted that the length of the root and shivesh and dry weight of the plant was consideraslgreased with
increase in concentration of the effluent and bhbwut decrease in the fresh weight of the plaath({@ 3). It was
observed that about 30% of reduction at 60% conatmih was observed. With decrease in concentraifatie
effluent, there was a decrease in the dry weighthefplant were observed (Table 3). There was aB0ui of
reduction in the dry weight &. melongena.

A reduction in biomass accumulation observed invdigous concentrations may be due to the toxiareavf the
effluent. Krupaet al. [4] reported that the retardation in the growth of ptent was due to excess quantities of
micronutrients and other toxic chemicals. Tabléndvgs the effect of painting industrial effluent aretmicompost
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on the growth parameters &olanum melongen&. There was not much difference with 40% effluemd
vermicompost where the length of the root and shioesh and dry weight, biomass and leaf area ®efplant was
considerably decreased with increase in conceatrati the effluent with vermicompost. There was radgal
increase in all the parameters except the leafaitaincrease in effuluent concentration with vearompost (Table
4). There was no much reduction of total lengtBQ® concentration after ten days treatment withtpej industry
effluent. At 80% concentration, there was about 5@%uction in the total length (Table 4). Appliceati of
vermicompost in 80% reduction showed positive dftetthe total length (80%) and cow dung 90% (Tabknd
5). Cow dung compost manure showed better amdligraffect than the vermicompost at high conceiunadf the
effluent (Table 5). Drastic decrease in leaf araa found as the concentration of the effluent iased.

This was also similar in the case of effluent amdvcdung where there was a considerable increasthen
physiological parameters of the plant treated \ifl90 effluent with cow dung (Table 5). Organic masutike
vermicompost and cow dung not only act as a soofceutrients and organic matter, but also incresize,
biodiversity and activity of the microbial populati in the soil, influence structure, nutrients twer and many
other related physical, chemical and biochemiceahipeters of the plants evident from the findingé\fiach et al.

9.

Table 3: Effect of painting industrial effluent on the growth parameters of Solanum melongena L.

TOTAL
WATER TOTAL LEI(\?g:I[H LSI;-'NOGC')I'L FRESH TWS'&S.‘?Y LEAF AREA
SAMPLE LENGTH (cm) WEIGHT (cm)
(cm) (cm) o) (mg)

CONTROL 22.41 +1.002 5.81 + 2.59 16.6 +7.42 0.41 +1.597 0.35+0.15 12.68 + 8.96
20% EFFLUENT 15.97+7.14 3.23+1.44 12.73 £5.69 0.20 + 0.089 0.16 + 0.07 4.96 + 2.86
40% EFFLUENT 15.47 £6.918 2.57 £1.149 12.9+5.76P 0.18 £0.08 0.14 + 0.626 7.39+5.22
60% EFFLUENT 13.97+6.24 4.23+1.89 9.73+4.35 0.16 £ 0.071 .11@ 0.0491 5.42 + 3.83
80% EFFLUENT 13.24+£5.9 3.1+1.38 10.14+4.5 0.12 +0.05 0.09 + 0.0 5.43+3.8

# Value in parenthesis indicate percent activity
# The value represents mean of 5 samples with skemidard error (3

Table4: Effect of painting industrial effluent and vermicompost on the growth parameters of Solanum melongena L.

TOTAL ROOT SHOOT
TOTAL FRESH TOTAL DRY LEAF
WATER SAMPLE LENGTH LENGTH LENGTH WEIGHT (mg) WEIGHT (mg) AREA (cm)
(cm) (cm) (cm)

CONTROL 22.41+£1.00 5.81 +£2.5! 16.6 £7.4. 0.41+1.59 0.35+0.1 12.68 £ 8.9

20% EFFLUENT + VERMICOMPOST 17.3+7.73 3.5+ 1.56! 13.8+6.1 0.28+0.12 0.17+0.07 6.56 +3.78
40% EFFLUENT + VERMICOMPOST 15.6 £ 6.967 25+1.118 13.1 + 5.85§ 0.23 £ 0.102 0.14 + 0.0626 10.29 + 7.27
60% EFFLUENT + VERMICOMPOST 16.7 £7.468 3.3+1.475 13.4 £5.99 0.19 + 0.0844 .13@ 0.058 6.415 + 4.53
80% EFFLUENT + VERMICOMPOST 16.5+7.379 3.1+1.386 13.3 £ 5.947 0.19+0.0849 0.12+0.0536 7.935 £5.61

Table5: Effect of painting industrial effluent and cow dung compost manur e on the growth parameter s of
Solanum melongena L

TOTAL ROOT SHOOT TOTAL TOTAL DRY LEAE
WATER SAMPLE LENGTH LENGTH LENGTH FRESH WEIGHT AREA (cm)
(cm) (cm) (cm) WEIGHT (mg) (mg)

CONTROL 22.41 +1.002 5.81 + 2.59 16.6 +7.42 041+1597 0.35+0.15 12.68 + 8.96
20% EFFLUENT + COWDUNG COMPOST 18.83 +8.42 3.43+£1.533 15.4 + 6.88Y 0.27 £0712Q0  0.17 +0.076 8.07 + 4.65¢8
40% EFFLUENT + COWDUNG COM POST 17.63 +7.88 25+1.118 15.13 £ 6.766 0.27 +0.1207 0.16 £ 0.0715 8.31 +5.86
60% EFFLUENT + COWDUNG COMPOST 20.0 +8.94 3.16 £1.413 16.8 + 7.5138 0.23+0.1028 0.14 +0.0626 9.415 + 6.67

80% EFFLUENT + COWDUNG COMPOST 17.1 +7.47 2.73+1.2 14.36+ 6.4 0.23+0.102 0.16 + 0.07 9.67 +£6.83

The inhibition of biomass accumulation is direatifated to photosynthetic process, which in tuepehds upon
the pigment content. The maximum reduction of apbwyll content was reported in the treatment otklgram
with 100% effluent from rubber factaromparing to the effect of effluent at high cortcation, the cow dung

manure at the vermicompost showed highly positgiits (about 90% increase in leaf area) (Tabdeadid 5).

Effect of effluent, vermicompost and cow dung on pigment content of S. melongenal.
The contents of pigments in the leaves of plantsimuportant to evaluate the photosynthetic apparafuplants.
Paint effluent affected the synthesis of pigmerizs, hlorophyll and carotenoids & melongena (Tables 68).
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There was no change in the chlorophyll content @ &ffluent with vermicompost when compared todbstrol,

whereas reduction in the carotenoids content wasdnm 80% effluent with vermicompost. Our reswdi® in

consonance with the findings of Nagajyathial. [13] WHO reported that the increased chlorophyll conéhower
concentration may be due to the favorable eleneneisent in the effluent on the pigment system.,lrmagnesium,
potassium, zinc and copper are essential for timthegis of chlorophyll was proposed by Swaminatbad

Vaidheeswarafl4].

The increase in the chlorophyll, carotenoids canédmlants at lower concentration of the effluemght be due to
the favourable effect of nitrogen and other inoigatements which are present in their optimum ¢jties. It may
be due to the decrease in the chemical concemgatim an optimum level on the dilution of the eédftt. The
increase in carotenoid content might be due to meddinfluence of nitrogen and other organic eléspnesent in
the effluent Subramarat al. [15]. Presence of magnesium and potassium in theimoypti quantities in the lower
concentration of the effluent which are required fosynthesis of pigment. In the chlorophyll esttion,
chlorophyll a, b, total chlorophyll and carotenommtent of the plant significantly affected by #ifluent. Zaller
[2] was noted that the inhibition of biomass accumaiets directly related to photosynthetic procedsictvin turn,
depends upon the pigment content. The maximum tiesuof chlorophyll and carotenoid content was m@o in
the treatment of black gram with 100% effluent frorber factory.

Table 6: Effect of painting industry effluent on the pigment content of Solanum melongena L

SAMPLES CHLOROPHYLL a | CHLOROPHYLL b | TOTAL CHLOROPHYLL | CAROTENOIDS

CONTROL 0.40 +£0.1804 4.41 £1.9722 3.75 £ 0.0864 0.00830662
20% EFFLUENT 0.03+0.01 1.29+0.057 1.07 +£0.47 0.074 +£0.03
40% EFFLUENT 0.09 £ 0.042 1.06 +0.474 0.84 +0.378 0.031 +800
60% EFFLUENT 0.57 £0.25 0.51 £0.229 0.24 £0.1115 0.045 +8M01
80% EFFLUENT 0.66 £0.24 0.47 £0.214 0.19 + 0.086 0.037 £ 02023

Table 7: Effect of painting industry effluent and ver micompost on the pigment content of Solanum melongena L.

SAMPLES CHLOROPHYLLa | CHLOROPHYLLb | TOTAL CHLOROPHYLL | CAROTENOIDS

CONTROL 0.40 £ 0.1804 4.41 £1.9722 3.75 +0.0864 0.00830662
20% EFFLUENT + VERMICOMPOST 0.36 £0.1612 0.23+0.1071 0.086 + 0.0387 0.00980¥6
40% EFFLUENT + VERMICOMPOST 0.44 +0.201 0.20 £ 0.0924 0.03 +0.0136 0.00460049
60% EFFLUENT + VERMICOMPOST 0.002 +0.0089 0.086 + 0.0388 0.072 + 0.0325 0.0004€004
80% EFFLUENT + VERMICOMPOST 0.451 +£0.2016 0.293+0.1313 0.103 + 0.0462 06030143

Table 8: Effect of painting industry effluent and cowdung compost on the pigment content of Solanum melongena L

CHLOROPHYLL CHLOROPHYLL TOTAL CAROTENOIDS
SAMPLES a b CHLOROPHYLL
CONTROL 0.40 £ 0.1804 4.41 £1.9722 3.75 £ 0.0864 0.00830662
20% EFFLUENT + COWDUNG COMPOST 0.6298 + 0.0093 0.2173 + 0.0241 0.008 +0.0245 008.0245
40% EFFLUENT + COWDUNG COMPOST 0.3914 + 0.0067 0.1775 + 0.0068 0.0303 + 0.0290 5900.029
60% EFFLUENT + COWDUNG COMPOST 0.7232 £ 0.019 0.566 + 0.02 0.2463 + 0.030 0.052 +0.097
80% EFFLUENT + COWDUNG COMPOST 0.7328 + 0.0111 0.2776 +0.0281 0.0026 + 0.022 0.042 £ 0.022
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