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Abstract: The textile industry plays an important role in the world economy as well as in our daily life time, it
consumes large quantity of water and generates huge amount of waste water. The chemical reagents used in
the textile sector are diverse in chemical composition ranging from inorganic to organic molecules. The
presence of these chemicals will show detrimental effects on the germination process and growth of
seedlings. Present research work has been carried out to study the impact of effluent at different
concentrations (20%, 40%, 60%, 80%, 100%) on seed germination and seedling growth of Medicago sativa. On
the 14t day of seedling growth, maximum root and shoot length were observed at 20% concentration of
effluent i.e. 5.4cm (root length) and 5.1cm (shoot length) which increased 3.8% and 4.0% respectively in
comparison to control. At high concentrations of treatment levels root length was decreased 2.04%, 19.2%,
26.5%, 51.0% respectively and shoot length was decreased 3.84%, 17.3%, 26.9%, 44.2% respectively at 40%,
60%, 80% and 100% treatment levels in comparison to control (4.9cm and 5.2cm respectively). Same trend
was observed during estimation of dry weight and chlorophyll contents. Inhibition of seedling germination
and seedling growth at higher concentrations of effluent may be due to high level of dissolved solids which
inhance the salinity. The present study concluded that the dyeing effluent waste significantly influence

growth parameters of Medicago sativa.
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Introduction

Dying and printing industries are one of the most
water consuming industries, responsible for water
and soil pollution. These industries constantly
adding up toxic substances in to the ground water
reservoir in the industrial zone and used for
irrigation. These toxic substances can be transferred
and get accumulated into plant tissues from soil and
have damaging effects on plant themselves and may
become a health problem to man and animals (Garg
et al, 2007). Wrynne ef al,, (2001) noted that textile
effluent is highly colored and saline contain non-
biodegradable compounds and are high in biological
oxygen demand (BOD), chemical oxygen demand
(COD), sodium and other dissolved solids as well as
micronutrients and heavy metals (Martin e al,
1994). These effluents cause coloration of water
when released untreated into the water bodies and
cause severe problems to aquatic life (Hai ez al,
2007). The use of such waste water in irrigation
system definitely provides some nutrients to
enhance the fertility of soil properties in the long
run (Yasmin ef al, 2011). Accumulation of excessive
salts makes the soil saline, while presences of
excessive color in effluent pollutes the water bodies
and prevent the penetration of light, which in turn
impedes with the photosynthetic activities of
aquatic flora (Ranganathan and Kurian, 1997). Many
scientists
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have documented adverse effects of different
industrial effluents on the growth of plants and dye
waste water has also been found toxic to several
crop plants (Kaushik e a/, 2005, Sundaramoorthy ez
al., 2001). Malaviya ez al., (2012) demonstrated that
at lower concentration of dying and industrial
effluent cause a positive impact on germination and
growth of  Pisum  sativum. At 100% effluent
concentration nutrients were raised to high to
become toxic resulting in retarded root and shoot
length. Germination of seed is a critical stage which
insures reproduction and consequently the control
of dynamic population to it at least for proper crop
productivity. Hence considering all the good and
bad effects of industrial effluents on crop plants,
the present study was conducted by using effluents
obtained from dying and printing industry as a
source of water to germinate seedling of Medicago
sativa and its effect was observed on growth and
chlorophyll content.

Materials and Methods

Experimental Plant

Alfalfa (Medzcago sativa 1.) is the most cultivated
forage legume in the world due to its high
nutritional quality, high protein content and effects
on soil fertility. It has played an important role as a
livestock forage. The medicinal uses of alfalfa stem
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from anecdotal reports that the leaves causes
dieresis and are useful in the treatment of kidney,
bladder and prostate disorders. Its extracts are used
in baked goods, beverages, and prepared foods and
the plant serves as a commercial source of
chlorophyll.

Collection of Effluent sample

The effluent samples were collected from small
dying and printing units from kaithun region, Kota,
Rajasthan. Samples were collected in sterilized wide
mouth poly ethylene bottles and were stored at 4° C
temperature to avoid any changes on its
characteristics. To evaluate the effects of dyeing
effluent on Medicago sativa, solution of different
concentrations of effluent were prepared.

Treatment Level

C- Control (100% Distilled water)

Ti- Effluent: Distilled water (20% + 80%)
T>- Effluent: Distilled water (40% + 60%)
Ts- Effluent: Distilled water (60% + 40%)
Ty~ Effluent: Distilled water (80% + 20%)
Ts- Effluent (100%)

For germination tests, seeds were sterilized with
0.1% w/v mercuric chloride (Hgcly) solution for 5
minutes to remove microbes and then washed three
times with sterile distilled water. 20 seeds of Alfalfa
were placed in sterilized glass petri dishes of
uniform size lined with filter paper discs. These
filter discs were then moistened with 5 ml of
distilled water for control and with the same
quantity of vatious concentrations of the textile
effluent (20%, 40%, 60%, 80%, 100%). The Petri
dishes were incubated at room temperature. 2 ml of
respective dilutions were sprayed for consecutive 6
days. Germination was recorded daily. All the levels
wetre carried out in triplicate. On the 7% day,
germination percentage was calculated and various
growth parameters and chlorophyll content were
evaluated on 14" day of the experiment.

Germination percentage
The formula given by Rehman e al, (1998) was
used to estimate germination percentage.

No. of seeds germinated
Germination percentage =...................... x 100
Total no. of seeds

Root and Shoot length
Length of root and shoot of seedlings were
calculated by using the standard centimeter scale.
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Vigour index
The formula suggested by Abdul-Baki
Anderson (1973) was used to calculate vigour index.
Vigour index = germination percentage’ (root length* +
shoot length*)
(* indicate that length of root and shoot in cm.)

and

Fresh and Dry Weight of seeds

Ten seeds of each treatment were weighted in order
to determine the fresh weight and then dried in
oven at 80° C for 24 hrs. to obtain dry weight. Fresh
weight and Dry weight were recorded in gms.

Chlorophyll estimation
The estimation of chlorophyll content was done
according to Arnon’s method (1949).
12.7 Age3 — 2.69 Agss
Chlorophyll a (mg/g) = ----------mmmm-mmmmev xV
A x1000x W

22.9 Agss — 4.68 Ages
R xV
A x 1000 x W

Chlorophyll B (mg/¢)

Where

Age3= Absorbance at wavelength 663 nm
Agss= Absorbance at wavelength 645 nm
V= Volume of the extract in ml

A = Length of light path in the cuvette (1cm)
W= Fresh weight of the samples in gm.

Result and Discussion

The present study was carried out to assess the
effect of dying industry effluent on germination and
seedlings growth to determine the tolerance level of
Alfalfa (Medicago sativa). The result revealed that
Medicago sativa shows positive growth response to
the dying effluent at treatment level Ti (20%
Effluent+ 80% D/w). Seedling growth showed
increase in shoot and root lengths at T whereas a
gradual decline was observed in growth parameters
with the increasing concentration of dying effluent
at levels To-Ts5 (40%, 60%, 80%, 100%). In the
present study at 20% concentration of effluent the
seedling growth showed maximum root length
5.4cm and shoot length 5.1cm i.e. 3.8% and 4.0% in
comparison to control but at high concentrations of
treatment level (40%, 60%, 80%, 100%) root length
was decreased 2.04%, 19.2%, 26.5%, 51.0%
respectively and shoot length was decreased 3.84%,
17.3%, 26.9%, 44.2% respectively in comparison to
control. Other parameters were also decreased at
higher concentrations of effluent. Values of various
parameters for different concentrations of the
effluent are given in table 1.
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Table 1: Effect of different concentrations of effluent on various parameters of Medicago sativa

Seedling Growth . Chlorophyll content
S(_:ed . . (14 Days) Weight (mg/gm)
S.No. Treatment germination Vigour Shoot Root Fresh D
Percentage Index X o Chl a Chl b
(7% Days) length length weight weight (mg/gm) (mg/gm)
Y (cm) (cm) (gm) (gm) s 8’8
1. Control 83% 838.3 4.9 5.2 1.57 0.51 3.02 2.96
945 5.1 5.4 1.77 0.57 3.21 3.01
2. 20% 90% (12.7%)** (4.0%)** (3.8%)** (12.7%)**  (11.7%)** (6.2%)** (1.6%)**
793.8 4.8 5.0 1.52 0.49 2.58 2.80
3. 40% 81% (5.3%)* (2.04%)* (3.84%)* (3.18%)* (3.92%)* (14.5%)* (5.40%0)*
504 4.1 43 1.39 0.42 2.03 2.56
4. 60% 66% (33.8%)* (19.2%)* (17.3%)* (11.4%)* (17.6%)* (32.7%)* (13.5%)*
370 3.6 3.8 0.95 0.35 1.92 1.80
5. 80% 50% (55.8%0)* (26.5%0)* (26.9%0)* (39.4%)* (31.3%)* (36.4%)* (39.1%)*
174.9 24 2.9 0.52 0.22 1.01 1.05
6. 100% 33% (79.1%)* (51.0%)* (44.2%0)* (66.8%0)* (56.8%0)* (66.5%)* (64.5%0)*

*Figures in parentheses represent % decrease over control.
**Figures in parentheses represent % increase over control.

From the experimental data it has been revealed that
in Medicago sativa suppression of germination, shoot
and root lengths and chlorophyll contents (chl.a and
chlb) were affected at higher concentration (above
40%) of effluent may be due to high levels of total
dissolved soilds which enhance the salinity and
conductivity of the solute absorbed by the seeds
before germination. Our findings are also in
accordance with the outcome obtained by Wins ez a/,
(2010) who investigated that at 25% concentration
along with the growth promoting effect, significantly
better than control. Beyond 25% effluent, root and
shoot length decreased. Similar results were made by
Lenin e al, (2014) who reported that the best
germination of seedling growth, root length, shoot
length, fresh weight and dry weight and tolerant
variety were observed with 20%  effluent
concentration of sago factory effluent with growth
promoting effect significantly better than control.
Beyond 20% effluent concentration, root and shoot
length were reportedly decreased. The same trend
was observed by Mohammad and Khan (1985) while
studying the effect of textile industry effluent and
they found that no adverse effect of textile industry
effluent at lower concentration (< 50% effluent
concentration) which is in conformity with the
present results. Present study also supports the view
of Chinnusamy e# a/., (2001) who observed that root
length, shoot length, fresh weight root and shoot, dry
weight of root and shoot, germination relative index,
vigour index and chlorophyll content were higher in
25% than 50% over control. It also supported by
Parameswari M. (2014) who reported that
concentrated textile and dying effluent adversely
affect the crop plants, although diluted textile and
dye effluent with water in 1:3 ratio did not have any
adverse effect on the growth and vigour index of
field crops and the diluted effluent increased the
germination and vigour index of groundnut.

In this paper an attempt has been made to assess the
effect of textile and dying effluent on germination
and seedling growth of Alfalfa

http://dx.doi.org/10.21746/aps.2016.09.004

(Medicago sativa). Present study concluded that seed
germination percentage, vigour index, root and shoot
length, fresh and dry weight and chlorophyll content
were higher in lower effluent concentration (20%
effluent) but decrease with the increasing
concentration of effluent (40%, 60%, 80%, 100%).

Fig. 14" day germination state in Madicago sativa L.
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