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Impact of biologically treated dye factory effluent and the efficacy of biofertilizer
amendment on seed germinability, biochemistry and yield of Vigna mungo (L.)
Hepper
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® ABSTRACT @

The study reported the effect of short-term effluent irrigation along with bioferitilizer (Rhizobia + Phosphobacteria) amendments on
seed germination, biochemistry and yield of black gram under pot condition. Higher concentrations of the raw effluent were deleterious
to the plant. However, dilution of the effluent, irrigation by treated effluents (biologically and chemically treated effluents from dye

factory) and soil incorporation of biofertilizers gave better results comparable with that of the control.
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® INTRODUCTION @

Rapid industrialization has led to enormous amount
of discharge of industrial wastes leading to heavy pollution
of fresh water resources. The dyeing industry is one of
the major industries in our country. The disposal of dyeing
wastes after proper dilution serves as a potential source
of fertilizer for agricultural use (Sujatha and Gupta, 1996;
Subramani et al., 1998). Effluents can be treated at the
source itself through physical, chemical and biological
processes. Among them, biological treatment methods
are more effective and ecofriendly than chemical methods.
Aquatic weeds like waterhyacinths are capable of
absorbing, metabolizing and concentrating nutrients and
chemical pollutants from polluted water body (Wolverton,
1975; Cornwell et al., 1977 and Gersberg et al., 1984).
The response of various crops to the combined effect of
effluent and different biofertilizers has been well
documented (Natarajan and Oblisami, 1980;
Subrahmanyam et al., 1984). Therefore, a thorough
investigation of the effluents on the crop and the
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ameliorative effect of biofertilizers and water weeds on
the effluent characteristics is essential before it is
implemented in agriculture.

® MATERIALS AND METHODS @

The raw and treated effluent (effluent treated in dye
factory by chemical process) samples were collected from
a medium sized dye factory. Some quantity of the effluent
was taken in plastic containers and treated biologically
using Eichhornia crassipes. The plastic containers were
kept in the laboratory at 30° + 2°C room temperature for
8 days (retention period). After the retention period 1 litre
of this biologically treated effluent (T,) was used for
irrigating the crops. Vigna mungo (L.) Hepper was used
as the test plant. It was grown in pots filled with field soil.
In another experimental set, the soil in some of the pots
was amended with biofertilizer (Rhizobia +
Phosphobacteria) in the ratio of 5:1 (soil:biofertilizer) and
the plants were irrigated using treated effluents —
biologically treated effluent (T,) and chemically treated
effluent (T,). The plants were irrigated with different
concentrations (25%, 50%, 75% and 100%) of raw
effluent, biologically treated effluent (T,) and factory
treated effluent (T,) at fortnightly interval. Tap water
was used for intermittent watering whenever necessary.
Control was maintained using tap water. No pesticide was
applied to the plants during the course of study. The results

OHIND AGRICULTURAL RESEAFCH AND TRAINING INSTITUTE®



I. JAYASHREE, M. RAJESWARI anp S.SHARMILA

were observed at four age levels (20,40,60 and 80-old
days). Seed germination was studied using sand culture
method.

The biochemical constituents such as Chlorophyll
(Arnon, 1949), Protein (Lowry et al., 1951) and Soluble
carbohydrates (Clegg, 1956) were studied. The yield was
also studied in terms of pod length and number of seeds
per pod.

® RESULTS AND DISCUSSION ©®

The test plant Vigna mungo showed 100% seed
germination in control water and 25% effluent dilution as
depicted in Fig 1. Higher concentrations of the effluent
(75% and 100%) had a detrimental effect on germination.
However, the treated [biologically (T) and factory (T,) ]
effluents had no adverse effect on seed germination. The
high quantity of total and suspended solids in the raw
effluent seems to be responsible for germination inhibition
as they disturb the osmotic relation of the seed and water.
So the germinated seeds get low amount of oxygen in the
form of DO, then restricting their energy supply through
aerobic respiration (Maguire, 1973; Mhatre and
Chaphekar, 1982).
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Effect of various concentrations of raw dye factory
effluent, biologically treated effluent and treated

effluent from dye factory in combination with
vermicompost on the seed germination of Vigna
mungo (L.) Hepper

The biochemical constituents such as chlorophyll,
protein and soluble carbohydrates were estimated in the
fourth unfolded leaves of V. mungo and presented in Table
1. Maximum chlorophyll content was observed in 40-day-
old plants. Highest content of chlorophyll was recorded
in plants irrigated with factory treated dye effluent with
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Table 2: Impact of raw effluent dilutions, biologically treated
effluent and treated effluent from dye factory in

combination with biofertilizer amendment on the
yield* of Vigna mungo (L.) Hepper

Yield
Effluent concentration (%) Pod length Number of
(cm) seeds per pod
Control 5.820 ab 8.400 bed
25 6.120 a 9.400 a
50 4.940 ¢ 6.800 e
75 3.960 d 5.000 f
100 2.920 e 4.200 f
T;- Biologically treated
5.840 ab 7.800 cd
effluent
T,- Biologically treated
. B 5.940 ab 7.600 de
effluent + biofertilizer
Ts- Factory treated effluent 5.800 ab 8.600 abc
T, Factory treated effluent +
. o 6.020 a 8.800 ab
biofertilizer

*Based on five determinations for each treatment (DMRT-
Duncans Multiple RangeTest)

Values with same alphabets in each sampling day in the columns
do not differ significantly from each other (P<0.05)

biofertilizer amendment (T,). Plants irrigated with
biologically treated effluent amended with biofertilizer (T )
and 25% effluent concentration also showed high
chlorophyll content. However there was a progressive
and significant decrease in chlorophyll content with
increasing concentrations (75% and 100%) of the raw
effluent. Similar trend was noticed by Agarwal and
Agarwal (1990); Gupta and Nathawat (1991) and Mamta
and Naik (1992). Dilution seemed to neutralize the toxic
effect of the dye effluent and hence promoted chlorophyll
content.

Highest protein and soluble carbohydrates were
recorded in 40-day-old plants which declined thereafter.
Significant reduction of protein and soluble carbohydrate
contents were noticed in raw effluent treatments.
Pronounced increase in the biochemical constituents was
observed in plants raised on soil amended with biofertilizer
and irrigated by treated effluents [factory treated (T,) and
biologically treated (T,)] and 25% effluent concentration.
These observations are in agreement with the studies of
Muthuchelian et al. (1988), Mane and Shitole (1989) and
Jain and Khan (1996).

The yield (Table 2) of V.mungo was evaluated in
terms of pod length and number of seeds per pod. 25%
effluent concentration and treated effluents [factory
treated (T,) and biologically treated (T,)] with biofertilizer
amendment recorded maximum yield. Higher
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concentrations (75% and 100%) of raw effluent
significantly decreased the yield. This is in agreement with
Jabeen and Saxena (1990).

From the above observations it can be concluded that
the dye effluent had an adverse effect on plant growth
when used in high concentrations, but recycling it to a
proper dilution brings down its toxic effect and can be
useful for irrigation. The deleterious effect of the dye
factory effluent can be minimized by using the aquatic
macrophyte (Eichhornia sp.) which has a wonderful
proliferation rate and property of absorption of pollutants
from waste water. Besides, the incorporation of
biofertilizer amendents to the effluent irrigated soil enriched
the soil and had a beneficial effect on the plant.
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