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Impact of Dyeing Industry Effluent Residue on
Growth, Biochemical Characterstics and Yield of
Brinjal Solanum Melogena
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Impact of different quantities of dyeing industry effluent residue on growth, biochemical characteristics and
yield of Brinjal Solanum melongena were studied for a period of 90 days.. Germination of Brinjal Solanum
melongena is higher ( 96%) in treatment 1(T1) with 200 mg of dyeing industry effluent residue and lower (85%) in treatment
5 with 1000 mg of residue. Shoot length and root length of Brinjal is higher in treatment 1 &4 respectively..Fresh weight
of Brinjal is higher in treatment 3 and Dry weight of Brinjal is higher in treatment 1. Leaf index area of Brinjal is higher in
treatment 5 (T5) and lower in treatment 6 (Té)Vigor index of Brinjal is higher in treatment 1 (T1) and lower in treatment O
(TO).Chlorophyll a,b and total chlorophyll of Brinjal is higher in treatment 3 .Carotenoids is higher in treatment 3 (T3) and
Anthocyanin of Brinjal is higher in treatment 5 . Total soluble sugar and protein of Brinjal is higher in treatment 2.Free amino
acids and L-Proline of Brinjal is higher in treatment 6 .Leaf nitrate of Brinjal is higher in treatment 5 (T5) and lower in treat-
ment 6 (Té).Nitrate reductase is higher in treatment O (TO ) and lower in treatment 6(Té)Catalase is higher in treatment 6
(Té). Yield performance of Brinjal Solanum melongena is one (1) in Treatment TO, T1, T2 and in the remaing treatments
brinjal was able to produce flowers but not able to produce fruits due to toxicity of the effluent residue.

Introduction

Environmental pollution is one of the major problems of
world and increasing day by day due to urbanization and
industrialization. The utilization of industrial effluents for ir-
rigation of crop plants is one of the highly beneficial propo-
sitions. Dyeing effluents contain considerable amounts of
heavy metals and act as nutrients for plant growth. These
heavy metals serve as an additional potential source of ferti-
lizer for agricultural use. The use of dyeing effluents for irriga-
tion may be an alternate for recycling if used rationally and
in appropriate concentration (Kumawat et al., 2001).Heavy
metals when present within the permissible limit act as mi-
cronutrients for plant growth. A novel strategy is the use of
effluent residue containing heavy metals for growth of plants.
Hence dyeing industry effluent residue can be utilized to
cultivate certain crop plants. The work related to the impact
of dyeing industry effluent residue on growth, Biochemical
characteristics and Yield of Brinjal (Solanum melongena) in
totally wanting. Hence the present study was carried out with
the following objectives.

Materials and Methods

For the present study, Dyeing industry effluent was collected
from Chinnalappatti, Dindigul, Tamil Nadu, India, in plastic
containers (20L). After collection, the effluent was immedi-
ately transported to the laboratory for analysis. The residue
was standardized for the present study by a pilot study with
various weight ranges from 200 to 2000mg. From the pilot
study it was found that the dyeing industry effluent residue
is not suitable for germination beyond 1200mg. Hence, in
the present study, the weight range of dyeing industry efflu-
ent residue was kept between 200 and 1200mg.Both control
and experimental plants were grown for a period of 90 days.
Growth and biochemical characteristics were estimated on
every 30 days.

The seeds of Brinjal were soaked in ground water and kept
as control. Both the control and experimental seeds were
allowed to grow in plastic pots, (25cm diameter,20 cm on
height) containing a mixture of red soil, sand and cow dung
in the ratio 1:1:1. The experimental plants were supplied with

different quantities of dyeing industry residue such as 0, 200,
400, 600, 800, 1000, and 1200mg for treatment 1 (control) 2,
3,4,5, 6 and 7 respectively.

Results and Discussion

Effect of different quantities of dyeing industry effluent resi-
due on growth characteristics of Brinjal solanum melongena
on 90* day (pot culture) is presented in Table 1.In the present
study the germination percentage of Brinjal Solanum melon-
gena was 100% in control. The increase in germination per-
centage might be due to the reduction in level of toxic me-
tabolities by dilution and better utilization of nutrients present
in the effluent. In present study higher quantity of residue
inhibited the seed germination (96%) in 200 mg of dyeing in-
dustry effluent. (Mariappan and Rajan 2002) reported a seed
germination and seedling growth of Parkinsonia aculeate
in tannery effluent. Enhanced seed germination of Vigno
mungo is also documented at 25% concentration of textile
effluent.(Wins and Murugan,2010).In the present study Shoot
length was higher in T,(51cm) and lower in T,(16.4cm) and
root length was higher in T,(18.5cm) and lower in T,(8.3). The
reduction in shoot and root length at higher concentration of
effluent may be due to the fact that germinating seeds un-
der higher concentrations would get less amount of oxygen
which might have restricted the energy supply and retarded
growth and development. The retardation in plant growth is
due to excess quantities of micronutrients, heavy metals and
other toxic chemicals. (Rani and Alikhan 2007) also reported
that the shoot and root length decreased with increasing
concentration of treated distillery effluent on two cultivars
of Oryza sativa .In the present study was vigour index was
higher in T1(4476.48%) and lower in To(0.3633%) The leaf
area index higher in T,(55cm? and lower in T,(22cm?). The
leaf area index was reduced in higher concentration of ef-
fluent. It may be due to the reduced cell size and decreased
intracellular space was largely responsible for reduction in
leaf area due to effluent toxicity. (Tiwari et al 2009) reported
that the leaf area index of Pea plant decreased with increase
in Cr (V1) supply.

Table 1 Effect of different quantities of dyeing industry ef-
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fluent residue on growth characteristics of Brinjal Solanum
melongena on 90 day (pot culture)

Treatment Parameters

Cormisacss  Shaw  Hast ToralFred  Tosad Dry Laaf Arn  Vigear

[ 1] Leaph Lenph Wi ghin (gh Weight (g I ) Imiex (%)
i) o)

T, 10 302a081 14.1a091 11.7w032 2508082 Soeddd 00413
T; @& 512050 10005 140085 450000 LEE VR 4476 45
T: 235 28020000 1752003 5122049 2032083 S5, 57
Ty 96 357031 10314 1705043 4092045 3520 55 4037 TE
Ta a3 I8.4=07% 185=078 1832070 2d9=054 44 ) I9ila4
Iy 53 AL1wD. V0 1050035 117078 5.07a033 A2ad 33 34Te 3
Ts w4 18408  E Jad.dl 10424 1.55a0.5% 21mQ 30 18559

All the values are averages of five observations. Mean+SE
TO-Red soil+ Sand+ Cow dung (1:1:1)

T1- Red soil + Sand +Cow dung (1:1:1) + 200mg of dye in-
dustry effluent residue

T2- Red soil + Sand +Cow dung (1:1:1) + 400mg of dye in-
dustry effluent residue

T3- Red soil + Sand +Cow dung (1:1:1) + 600mg of dye in-
dustry effluent residue

T4- Red soil + Sand +Cow dung (1:1:1) + 800mg of dye in-
dustry effluent residue

T5- Red soil + Sand +Cow dung (1:1:1) + 1000mg of dye
industry effluent residue

T6- Red soil + Sand +Cow dung (1:1:1) + 1200mg of dye
industry effluent residue

Effect different quantities (200, 400, 600, 800, 1000 and
1200mg)of dyeing industry effluent residue on biochemical
characteristics of Brinjal Solanum melongena on 90 day is
presented in Table 2.In the present study the effect of differ-
ent quantities of dyeing industry effluent residue on chloro-
phyll a ,b, and total chlorophyll was higher in T, and lower in
T,.Chlorophyll is one of the important biochemical param-
eters, which is used as the index of production capacity. The
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total chlorophyll content which are indicator of the photosyn-
thetic activities of the plants. (Ramasubramaian et al 1993)
reported that the pigment content was in declining trend
with increasing concentration paper mill effluent. Among dif-
ferent treatment the carotenoid and anthocyanin of the Brin-
jal was higher in T, and lower in T (control).The carotenoid
decreased gradually with increase in quantity of effluent resi-
due. The carotenoid synthesis increased due to decrease in
nitrogen and other inorganic elements. The decline of these
compounds may be due to the accumulation of heavy metals
in the roots, which may prevent the uptake of these nutrients
by the plants. The accumulation of anthocyanin is considered
to be an adaptive mechanism for stressed plants. (Mariappan
2002) reported that the Carotenoids content decreased with
increasing concentration of treated tannery effluent on four
tree species. Among different treatments the total
soluble sugar and total protein content, was higher in T,
and lower in T,. The soluble sugar increase the food material
has been efficiently utilized for growth and development of
seedling. A similar result was reported in rice seedlings with
increasing effluent concentration. (Behra and Mishra 1983)
The soluble protein level eventually leads to increasing in
plant growth. In the present study L-proline and free amino
acids was higher in T,and lower in T, L.proline accumulates in
the leaves of many plants, when they are subjected to stress.
Veerayaneyalu and Kumari (1989) observed a high level of
proline accumulation in response to stress treatments ap-
plied in roots of mulberry seedlings.. Free amino acid also
showed an increase in response to paper mill effluent treat-
ment. (Paleg and Aspinall,1983) reported that the Free amino
acids increased with the increase in the concentrations of pa-
per mill effluent. In the present study leaf nitrate and nitrate
reductase was higher in T, and T, This can be directly cor-
related with the accumulation of leaf nitrate. (Ahalya and Ra-
masubramanian 2001) reported that the leaf nitrate content
was increased with increasing concentration of colour match
industrial effluent on Phaseolus mungo. Increase in leaf ni-
trate may be coorelated with observed decrease in nitrate
reductase activity. Nitrate Reductase enzyme depends on
the photosyentic product and this enzyme is a cytoplasmic
enzyme in higher plants and algae. In water stressed plants,
lowering of nitrate reductase activity reflects a decreased
rate of enzyme synthesis and enzyme degradation. In the
present study catalases is higher in T,and lower in T,

Table 2 Effect different quantities (200, 400, 600, 800, 1000 and 1200mg) of dyeing industry effluent residue on biochemi-
cal characteristics of Brinjal Solanum melongena on 90th day (pot culture)

Treatments
PARAMETERS
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1.684+0.026 |1.689+0.001 [1.692+0.12 [1.701+0.90 [1.789+0.14 |1.842+0.64 |1.894+0.21

Effect different quantities of (0,200, 400, 600, 800, 1000 and
1200mg) of dyeing industry effluent residue on yield char-
acteristics of Brinjal Solanum is presented in Table 3. The
yield of Brinjal is one (1) and in TO,T1,T2. In the remaining
treatments Brinjal was able to produce flower but not able
to produce fruits due toxicity of the effluent residue. (Chan-
dra Shekar et al 2011) reported that no initiation of flower-
ing in tomato at the concentration of 20 mg/kg of mercury.

The weight of the fruit is higher in T (84.007g) and lower in
T,(15.665g).The fruit length of Brinjal is higher in T (11.5cm)
and lower in T,(7cm). The high yield of plants at lower con-
centrations might depend on the enhanced low biosynthesis
of pigments and proteins. In the present study weight of the
Brinjal was reduced with increasing quantities of effluent resi-
due. (Mahimairaja and Bolan 2004) reported that low doses
of distillery effluent remarkably improve the yield of dry land
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crops ragi, groundnut, sorghum and green gram.

Table 3 Effect different quantities of (0,200, 400, 600,
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800, 1000 and 1200mg) of dyeing industry effluent resi-
due on yield characteristics of Brinjal Solanum melongena
on 90th day.

Treatmesl ™o of fruits  WEof the fruit'plant(g) Lengith of the frait'planticm)
Tod Control ) 1 w4007 11

TL 1 15.665 7

T 1 15,2113 -1

T3 Q -

T4 a -

T3 L]
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