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Introduction

 The availability and excellence of water resources are known to 
be significant factors for the sustainable expansion of any country 
and the normal health conditions of its population. Countless of water 
bodies in Tamil Nadu are deteriorating as natural self-cleaning pro-
gression cannot cope with the pollution they receive. As a result, wa-
ter eminence in many reservoirs beforehand used for drinking water 
supply has now dropped to third class. This practice is mainly caused 
by the massive discharge of untreated or poorly treated wastewater, 
and every effort should be made to reduce this misconduct.

 Assorted of food processing facilities are extensively disseminat-
ed in Tamil Nadu and their wastewater treatment equipment is often 
especially old and worn, resulting in water sanitization technologies 
malfunctioning. Barring, food industrial units are often fitted with 
wastewater treatment lines designed for public (municipal) wastewa-
ter, which does not always ensure the necessary cleaning of industrial 
wastewater [1].

 In India, dairy industry is solitary of the majority indispensable 
agro-based industries and is main commodity entering trades. The 
dairy operations involve processing of uncooked milk into pasteur-
ized and sour milk, durable, flexible and hut cheese cream and butter 
foodstuffs, ice cream, yoghurt, milk powders, condensed milk and 
diverse sort of last course for the consumer. Huge sum of aqua is 
wieldy in assorted stages of dairy operations, such as, milk process-
ing, cleaning, packaging and cleaning of the milk tankers and ensuing 
in invention of notable extent of waste water which is known as dairy 
effluent [2,3].

 Since milk is exceedingly perishable, it is a crucial community 
strength and cost-effective concept to supply consumers with a first-
class quality, clean, product free of pathogenic bacteria. To sustain 
quality standards, quality control measures must be taken at all stage 
of milk production, including sanitary conditions at the milking par-
lor, as well as handling, processing and packaging of milk on storage, 
transport and reception vessels. Rustic region were recognized for 
milk fabrication, metropolis core were collected for the location of 
dairy bout plants and invention manufacturing plants. The number of 
dairy and associated industries is rising piercingly as swift industrial-
ization is captivating place across the country.

 In Tamil Nadu is ‘Ten States’ in milk fabrication in the nation with 
daily milk making of 223 lakh liters. Out of this approximately 38 
lakh litters per day (LLPD) is retain for household utilization and 
almost 32% is i.e. around 71 LLPD is being produced by the prear-
ranged segments such as collective and personal dairies. The allocate 
of collaborative in overall milk production in the state is around i.e. 
16% 37LLPD. Tamil Nadu has moved to the lead to third place from 
the earlier fourth place among the state Co-operative in milk obtain-
ing in Tamil Nadu state thereby to augment the milk fabrication of 
Tamil Nadu, which is a nutritionally affluent food to assemble the 
daily wishes of all universal civic irrespective of age and religion.
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Abstract
 The current exploration is being fetched out to evaluate the con-
sequence of dairy effluent on morphological aspect and biochemical 
constituents in Moth bean (Vigna aconitifolia (Jacq.) Marechal). For 
this, experimentation work dairy effluents were amassed from the 
outlet of milk processing plants. The diverse concentrations used for 
the effluent were Control (normal water), 5, 25, 50, 75 and 100%. 
The growth parameters viz., Shoot Length (SL), Roots Length (RL), 
Number of Leaves (NL), Total Leaf Area (TLA), Fresh Weight (FW) 
and Dry Weight (DW), and the biochemical issue like viz., chlorophyll 
‘a’, chlorophyll ‘b’, total chlorophyll, carotenoid, reducing, non-reduc-
ing sugar, total sugars, starch, amino acid, and protein content were 
analysed and tabulated at 30th Days After Sowing (DAS). As stated 
by the investigational results obtained all the morphological stric-
tures, biochemical elements, were establishing to enhance at 5% 
concentrations of dairy effluent and drop off in 50% effluent concen-
tration. So these outcomes imitate that the dairy effluent is noxious 
nature to moth bean. Thus the dairy effluent is exceptionally alkaline 
in environment and contains gigantic amounts of suspended solids 
and dissolved solids consequent in soaring of BOD and COD and 
other enormous chemical constituents.
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 In the state of Tamil Nadu there are 9,988 village-level primary 
Milk Producers Co-operative Societies (MPCS) having 20.21 lakh 
members in Co-operative ambit. Milk producers Co-operative soci-
eties work all 365 days without any holiday and are procuring milk 
both in the morning and evening from the milk pouring members and 
are having direct contact with the members daily which enables the 
societies to resolve the grievances of members early.

 The mass of dairy waste water released by milk handing out plant 
be contingent on the volume of the plant, commonly expressed in 
terms of the utmost load of milk maneuver in single daylight hours, 
and the processes involved. The dairy diligence generate on a nor-
mally 6-10 L of misuse hose per 1L of the milk operation. It has com-
paratively towering organic matter, suspended solids, trace organics 
nutrients, inorganic nutrients which are essential for enlargement of 
crop plants [4,5].

 In general dairy waste enclosed bulky extent of milk constituents 
such as casein, lactose, fat, inorganic salts, besides and sanitizers 
which contribute predominantly towards towering BOD and COD 
[6,7]. The elevated value of suspended solids and dissolved solids, 
show its high pollution potential. Liberation of such dissipate into 
inland surface water will lead to attenuation of O2 in the reservoir, dis-
turbing aquatic life and generating unaesthetic anaerobic conditions. 
Since dairy squander water streams restrain elevated concentration of 
organic matter, these effluents may cause consequential evils in terms 
of organic stack [8]. The tainting water is being used for irrigation by 
nearby farmers. It is indispensable to academic work the consequenc-
es of this effluent on crop system before they are endorse for tillage 
irrigation. So the attendance exploration was carried out to study the 
effectual and appropriate concentrations of dairy effluent in promot-
ing morphological and biochemical constituents of Moth bean (Vigna 
aconitifolia (Jacq.) Marechal).

Materials and Methods
Materials
Seed collection

 Moth bean (Vigna aconitifolia (Jacq.) Marechal) be the possession 
of the family Fabaceae, customarily husbandry in arid and semiarid 
province of India. V. aconitifolia is an obscure legume seeds is in-
habitant to India and Pakistan, vegetation for food construction and 
as a comestibles and cover crop. The crop is extensively cultivated in 
the Tamil Nadu. So the seed samples were collected from Agricultural 
Department (Seed section), Dharmapuri District, Tamil Nadu.

Effluent collection

 The dairy effluent tasters were equanimous in plastic reposito-
ry from the egress of Milk Processing Center (MPC), Dharmapuri, 
Dharmapuri District. They were without delay brings to the labora-
tory for the analyses of physio-chemical assets as per the technique 
mentioned in American Public Health Association [9].

Methods
Experimental design and details

The investigational intend and information is as follows

Cultivar   - Moth bean (Vigna aconitifolia (Jacq.) Marechal)

No. of behaviors - 6

Sampling day - 30

Behaviors niceties

The conduct particulars are as trail

T1 - Control (Water)

T2 - 5 per cent effluent

T3 - 25 per cent effluent

T4 - 50 per cent effluent

T5 - 75 per cent effluent

T6 - 100 per cent effluent

Farming details

Soil

 Seeds were grown in pots, the pots containing garden soil, red soil, 
and sand in the ratio of 1:2:1.

Seed sowing

 Each pot enclosed 3 kg of air desiccated soil. Ten seeds were sown 
in every pot. All pots were the diverse action of effluents to irrigation 
capacity daily. Both actions including the control were replicated six 
times.

Shoot length

 The plant shoot length was deliberated from the point of earliest 
cotyledon node to the tip of the extensive leaf and the mean values 
were expressed in cm.

Root Length

 The plant root length was premeditated from the position of open-
ing cotyledon node to the tip of the lengthy root and the mean values 
were expressed in cm.

Number of leaves

 The total numeral of leaves in each plant was counted at 30th DAS 
growth phases and articulated as numeral of leaves per plant.

Leaf area (cm2 plant-1)

 The leaf area was deliberated by assessing the length and breadth 
and multiplied by a correlation factor (0.69), consequential from the 
method of [10].

Ascertainment of fresh weight

 The sprouts were plugged after 30th DAS without any damage. 
Behind wash, plant weights were determined by using an electronic 
balance.

Ascertainment of dry weight

 The sprouts were uprooted on the 30th DAS and washed with wa-
ter. Then they were dried at 80°C in hot air oven for 24 hrs. After drying 
plant weights were deliberated in an electronic balance.

Biochemical psychiatry

 The photosynthetic pigments such as chlorophyll a, b, total chloro-
phyll [11] and carotenoid [12] and the biochemical contents such as,  
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amino acid [13] and sugars [14], starch [15] protein [16] were inves-
tigate in the investigational plants. The testing plants were randomly 
amassed at 30th DAS.

Statistical Investigation [17]
 Statistical investigation was execute by means of two ways anal-
ysis of variance (ANOVA) trailed by Duncans Multiple Range Test 
(DMRT). P values ≤ 0.05 were considered as significant.

Results and Discussion
Physico-chemical assets of dairy effluent

 The physico-chemical differential of dairy effluent with liberality 
restrictions standards are specified in table 1. The dairy effluent was 
milky in colour and pH (8-8.5) in nature. Electrical conductivity of 
the effluent was (2750 µhos/cm) it enclose elevated amount of total 
suspended solids (700 mg/l) and total dissolved solids (840 mg/l). 
The biological oxygen demand of the effluent was (1002 mg/l) and 
chemical oxygen demand (1590 mg/l). In addition to that a substan-
tial amount of calcium (151 ppm), sodium (389 mg/l), chloride (448 
mg/l), nitrate (59 mg/l), sulphate (118 mg/l), potassium (53 mg/l), 
the towering amount of total hardness (530 mg/l) and alkalinity (660 
mg/l) in addition to the oil and grease (0.088 mg/l) were also present 
in the dairy effluent.

 From the effluent testing it is concluded that free CO2 in the water 
is partly responsible for the augmented or preliminary pH reading, 
the total solids are sum of the worth of the total dissolved solids and 
that suspended solids. The solid varies in extent to temperature and is 
inversely proportional to the water level. High concentration of total 
solids during summer was probably due to squat quantity of water. 
In effluent, total solids, total dissolved solids; total suspended solids  

are encompassing mainly of carbonates, bicarbonates, chlorides, sul-
phate, phosphate, nitrate and organic matter [18,19]. Chlorides are 
conventionally there in natural water. The existence of chloride in the 
ordinary water can be devolving to termination of salts sediments dis-
charged of effluent. The total hardness of water was noticed as 530 g/l. 
Hardness is defined as the concentration of calcium and magnesium 
ions content of effluent [5].

Pot culture experiment

 Pot culture experiments were behavior to find out the morphologi-
cal and biochemical considerations amend of moth bean grown under 
diverse concentration of dairy effluent.

Shoot length and root length (cm/plant)

 The reactions of assorted application of dairy effluent on morpho-
logical charters of moth bean at various stages of growth given in 
table 2. The premier shoot length (23.6 cm/plant), root length (13.9cm/
plant), fresh weight (15.90 mg/fr.wt), dry weight (6.20 mg/dr.wt), 
Number of leaves (19.6), Leaf area (16.5 cm2 plant-1), at 30th DAS 
was experiential in 5 per cent concentration of dairy effluent. The 
least range of shoot length (9 cm/plant), root length (3.6cm/plant), fresh 
weight (2.30 mg/fr.wt), dry weight (0.78 mg/dr.wt), Number of leaves 
(4.0), Leaf area (3.95 cm2 plant-1) 30th DAS was noted in 100 per cent 
concentration of dairy effluent. F-test values for the difference between 
dairy effluent concentrations, sampling days and interaction between 
effluent levels and sampling days were significant at 1% level.

 The growth of moth bean seedlings augmented 5 per cent con-
centrations of dairy effluent. The consequence obtained from the pots 
treated with 5% effluent concentrations was consistently enhanced as dif-
ferentiate to other treatments. However, the growth of the seedlings was 
drastically inhibited in elevated concentrations of the dairy effluent 
[20].

 It indicates that the 5% concentrations of dairy effluent had a no-
ticeable encourage the overall growth of moth bean seedlings. For 
these reasons, the seed might have indispensable a few nutrients for 
their prevalent metabolic tricks. The effluent also conquers plant 
nutrients and trace elements, which are exploiting for the enhanced 
growth of moth bean roots. The elevated concentrations (above 25%) 
of effluent condensed the growth of seedlings. It seems that these con-
centrations of the effluent hold a surplus of total nitrogen, phosphate, 
potassium, calcium, chloride and sulphate which are injurious to plant 
growth by distressing the water absorption and other metabolic pro-
cesses of the moth bean plant. The diluted dairy effluent might have 
the optimal concentration of the assorted nutrients required for sub-
lime enlargement of root and shoot formation.

 Total leaf area, seedling fresh and dry weights also ameliorate at 
5% dairy effluent and diminished at above 25% of effluent. The exor-
bitant concentrations of dairy effluent deplete the numeral of branches 
of moth bean plants and decline in phytomass accumulation under the 
effluent stress have been recognized by diverse workers [21- 25]. The 
increased leaf area and weights of the plant can be due to inclusion 
and translocation of the N, Ca, Na and Cl from the effluent [26,27].

 The chlorophyll is a fundamental constituent of plant pigments and 
acting as vital role in the route of photosynthesis. It is the molecules 
that absorbs sunlight and exploit its energy to synthesis carbohydrates 
from CO2 and water. It also simulates a key task in ATP synthesis. 
Table 3 represented that biochemical content of moth bean, the maximal  

S. No. Parameters Amount

1 Colour Milky

2 Odour Disagreeable 

3 PH 8.5

4 EC 2750 m hos/cm 

5 TSS 700 mg/L

6 TDS 840 mg/L

7 BOD 1002 mg/L

8 COD 1590 mg/L

9 Oil and Grease 0.088 mg/L

10 Alkalinity 660 mg/L

11 Total hardness 530 mg/L

12 Calcium 151 ppm

13 Potassium 53 ppm

14 Sodium 389 mg/L

15 Sulphate 118 mg/L

16 Nitrate 59 mg/L

17 Phosphate 28 mg/L

18 Chloride 448 mg/L

19 Magnesium 53 mg/L

Table 1: Physico-chemical investigation of dairy effluent.

The waste water analysis was carried out by APHA (1995) method.

All parameters except colour, pH, EC, temperature are expressed in mg/l.
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chlorophyll ‘a’ (1.10 mg g-1 fr.wt.), chlorophyll ‘b’ (0.83 mg g-1 fr.wt.), 
total chlorophyll (1.84 mg g-1 fr.wt.), carotinoid (0.781 mg g-1 fr. wt.), 
reducing sugar (4.40 mg g-1 fr.wt.), non-reducing sugar (6.21 mg g-1 
fr.wt.), total sugars (10.61 mg g-1 fr.wt.), starch (16.3 mg g-1 fr.wt.), 
aminoacid (9.6 mg g-1 fr.wt.) and protein (13.40 mg g-1 fr. wt.) at 30th 
DAS was observed in 5 per cent concentration of dairy effluent. The 
minimum range of chlorophyll ‘a’ (0.31 mg g-1 fr.wt.), chlorophyll ‘b’ 
(0.24 mg g-1 fr.wt.), total chlorophyll (0.55 mg g-1 fr.wt.), carotinoid 
(0.222 mg g-1 fr.wt.), reducing sugar (0.89 mg g-1 fr.wt.), non-reducing 
sugar (1.53 mg g-1 fr.wt.), total sugars (2.42 mg g-1 fr.wt.), starch(3.4 
mg g-1 fr.wt.), aminoacid (1.85 mg g-1 fr.wt.) and protein(2.23 mg g-1 
fr.wt.) 30th DAS was noted in 100 per cent concentration of dairy efflu-
ent. F-test values for the difference between dairy effluent concen-
trations, sampling days and interaction between effluent levels and 
sampling days were significant at 1% level.

 The expanding in the chlorophyll content at 5% concentration of 
the dairy effluent treated plants. It might be due to the constructive 
effects of Nitrogen and other elements which are grant in their opti-
mum quantities and the effluent contains of ‘Mg’ and ‘K’ and other 
trace prerequisites elements in the 5% concentration of the dairy ef-
fluent. Among the elements are required for biosynthesis of pigments 
[28]. The augment in sugars and starch content of moth bean seed-
lings were documentation at 5 per cent concentration of dairy effluent 
(Table 3). The sugar content drop off at elevated concentration of the 
dairy effluent.

 The sugars content proved declined tendency in towering concen-
trations of the dairy effluent. The consequence may be due to trans-
portation of most of the nitrate and nitrite engrossed by the plants. An  

auxiliary vision the decline of sugar content at soaring concentration 
of the effluent might be due to the extreme nutrients lay hold of that 
caused polarity and ultimately cut to depletion of carbohydrate re-
serve [29,30].

 Expand the amount of sugars and starch might be either due to 
diffidence in starch synthesis from hexose or stimulus of starch hydro-
lysis. The condensed amount of sugar in the plants dealing with ele-
vated concentrations of the effluent might be due to the exploitation of 
the sugars in metabolic activity in regulate congregate stress situation, 
too the decreasing sugar content [20]. Decrease in amino acid content 
due to towering of salinity at towering concentrations can be allocat-
ed to the resist ramification of the effluent on protease activity [22]. 
The augmented the protein content of moth bean. It might also be 
accredited to extensive integration and assimilation of Potassium and 
Nitrogen, which co-operate a crucial perform in protein synthesis in 
plant metabolism. Enhance in the protein content of moth bean plant 
might be due to the micro and macro nutrients essential for plants in 
their most constructive extent there in the lesser concentration of the 
effluent [29].

Conclusion

 To end with the article fulfilled that with results the elevated con-
centration (above 25%) of dairy effluent perform as a stress at the 
same time the lesser concentration (5%) of dairy effluent augment 
the plant morphological and biochemical activity, by means of pres-
ence of required quantity of micro and macro nutrients here in lesser 
concentration of dairy effluent. Because of the availability of these  

Treatments of 
Dairy Effluent

Morphological Parameters and Pigment content (30 DAS)

S L (cm) R L (cm)
F W (mg g-1 

fr. wt)
D W (mg g-1 

fr. wt)
N L  LA

Chl ‘a’ (mg g-1 
fr. wt)

Chl ‘b’ (mg g-1 
fr. wt)

Total Chl (mg 
g-1 fr. wt)

Control 19.8a ± 0.73 6.6a ± 0.79 10.20a ± .15 3.22a ± 0.05 13.9a ± 0.40 9.20a ± 0.46 0.78a ± 0.027 0.68a ± 0.023 1.46a ± 0.051

5% Effluent 23.6b ± 0.85 13.9b ± 0.52 15.90b ± .28 6.20b ± 0.15 19.6b ± 0.57 15.05b ± 0.80 1.10b ± 0.041 0.83b ± 0.031 1.84b ± 0.066

25% Effluent 20.3c ± 0.65 9.8c ± 0.31 11.60c ± .25 4.33c ± 0.12 13.0c ± 0.36 7.76c ± 0.38 0.73c ± 0.028 0.54c ± 0.019 1.27c ± 0.053

50% Effluent 15.0d ± 0.52 5.2d ± 0.19 8.70d ± .15 2.30d ± 0.04 8.2d ± 0.31 8.58d ± 0.42 0.56d ± 0.021 0.46d ± 0.017 1.02d ± 0.046

75% Effluent 13.6e ± 0.52 4.3e ± 0.17 5.28e ± .13 2.09e ± 0.03 5.5e ± 0.22 5.20e ± 0.26 0.48e ± 0.018 0.37e ± 0.015 0.86e ± 0.033

100% Effluent 9.0f ± 0.35 3.6f ± 0.11 2.30f ± .08 0.78f ± 0.02 4.0f ± 0.18 3.75f ± 0.18 0.31f ± 0.009 0.24f ± 0.008 0.55f ± 0.017

Table 2: Effect of dairy effluent on the morphological and pigment content of moth bean (Vigna aconitifolia (Jacq.) Marechal).

Average of five replication, and ± Standard deviation.

Values, that are not sharing common superscript (a,b,c,d,e,f) differ significantly at P ≤ 0.05 (DMRT).

Table 3: Effect of dairy effluent on the Biochemical content of moth bean (Vigna aconitifolia (Jacq.) Marechal).

Average of five replication, and ± Standard deviation.

Values, that are not sharing common superscript (a,b,c,d,e,f) differ significantly at P ≤ 0.05 (DMRT).

Treatments of 
Dairy Effluent

Biochemical Parameters (30 DAS)

Carotenoid (mg/g 
fr. wt.)

Reducing Sugar 
(mg g-1 fr. wt)

Non-Reducing sug-
ar (mg g-1 fr. wt)

Total sugars (mg g-1 
fr. wt)

Starch (mg g-1 
fr. wt)

Amino acid (mg g-1 
fr. wt)

Protein (mg g-1 
fr. wt)

Control 0.658a ± 0.023 2.98a ±0.15 4.96a ±0.25 7.94a ± 0.39 13.9a ± 0.75 7.1a ± 0.35 8.86a ± 0.44

5% Effluent 0.781b ± 0.027 4.40b ±0.22 6.21b ±0.31 10.61b ± 0.51 16.3b ± 0.81 9.6b ± 0.45 13.40b ± 0.67

25% Effluent 0.703c ± 0.022 2.13c ±0.11 4.28c ±0.21 6.41c ± 0.32 9.8c ± 0.49 6.75c ± 0.33 7.87c ± 0.39

50% Effluent 0.451d ± 0.018 1.80d ±0.09 3.78d ±0.19 5.58d ± 0.29 7.3d ± 0.39 5.18d ± 0.25 5.65d ± 0.28

75% Effluent 0.328e ± 0.010 1.25e ±0.06 3.12e ±0.16 4.37e ± 0.24 5.9e ± 0.29 3.89e ± 0.19 3.97e  ± 0.19

100% Effluent 0.222f ± 0.008 0.89f ±0.04 1.53f ±0.07 2.42f ± 0.11 3.4f ± 0.17 1.85f ± 0.09 2.23f ± 0.11
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nutrients the effluents suggest a possibility to utilize them for irriga-
tion after proper treatment or dilution.

Acknowledgment
 We would like to express our thanks to Dr. G. Nirmal Kumar, 
Head, PG Department of Botany, Thiru Kollanjiappar Government 
Arts College, Virudhachalam- 606001, Dr. Vijaya Dhamodharan 
Head, PG & Research Department of Botany, Govt. Arts College, 
Dharmapuri-636705, Tamilnadu, India, for providing laboratory fa-
cilities for our research work.

References
1. Chobsan A, Winkler I (2013) A case study of the juice-making factory 

wastewater treatment and possible ways of its optimization. Food and En-
viron Saf 12: 218-224.

2. Milani FX, Nutter D, Thoma G (2011) Invited review: Environmental im-
pacts of dairy processing and products: A review. J Dairy Sci 94:4243-
4254.

3. Manu KJ, Mohan Kumar MV, Mohana VS (2012) Effect of Dairy Effluent 
(treated and untreated) on Seed Germination, Seedling Growth and Bio-
chemical Parameters of Maize (Zea mays L.). Int J Res Chem Environ 2: 
62-69.

4. Kharbanda A, Prasanna K (2016) Extraction of nutrients from dairy waste-
water in the form of map (magnesium ammonium phosphate) and hap (hy-
droxyapatite). Rasayan J of Chem 9: 215-221.

5. Verma A, Singh A (2017) Physico-chemical analysis of dairy industrial 
effluent. Int J Curr Microbiol App Sci 6: 1769-1775.

6. Britz JT, Schalwyk YT (2006) Treatment of dairy processing wastewaters. 
In: Wang LK, Hung YT, Lo HH, Yapijakis C. Waste treatment in the food 
processing industry. Boca Raton, FL, USA: CRC Press, 1-25.

7. Goel B, Kumar V, Ruhela M, Teotia DS, Singh S, et al. (2017) Studies on 
Effluent Treatment Plant for Dairy Industry and their Effects. Int J Pure 
App Biosci 5: 622- 627.

8. Slavov AK (2017) General Characteristics and Treatment Possibilities of 
Dairy Wastewater-A Review. Food Technol Biotechnol 55: 14-28.

9. APHA (1995) Standard Methods for the Examination of Water and Waste 
Water 14th Edn. APHA, AWWA, WPCF, Washington DC, USA.

10. Kalra GS, Dhiman SD (1977) Determination of leaf area of wheat plants 
by rapid methods. J Indian Bot Soc 56: 261-264.

11. Arnon DI (1949) Copper enzymes in isolated chloroplasts polyphenol ox-
idase in Beta vulgaris. Plant Physiol 24: 1-15.

12. Kirk JTO, Allen RL (1965) Dependence of chloroplast pigments synthesis 
on protein synthetic effects of acitilione. Biochem Biophys Res Cann 27: 
523-530.

13. Moore S, Stein WH (1948) Photometric method for use in the chromatog-
raphy of amino acids. J Biol Chem 1948: 367-388.

14. Nelson N (1944) A photometric adaptation of the Somogy’s method for the 
determination of reducing sugar Anal Chem 3: 426-428.

15. Dubois M, Gilles KA, Hamilton JK, Rebers PA, Smith F (1956) Colori-
metric method for determination of sugars and related substances. Anal 
Chem 28: 350-356.

16. Lowry OH, Rosenbrough NJ, Farr AL, Randall RJ (1951) Protein mea-
surement with Folin-phenol reagent. J Biol Chem 193: 265-275.

17. Gomez KA, Gomez AA (1984) Statistical procedures for agricultural re-
search. John Wiley and Sons Inc., New York, USA. 

18. Tikariha A, Sahu O (2014) Study on characteristics and treatment of dairy 
industry wastewater. J Appl Environ Microbiol 2: 16-22.

19. Nabbou N, Benyagoub E, Mellouk A, Benmoussa Y (2020) Risk assess-
ment for chemical pollution of dairy effluents from a milk processing plant 
located in Bechar (Southwest of Algeria). Applied Water Science 229: 
1-12.

20. Gaikar RB, Uphade BK, Gadhave AG, Kuchekar SR (2010) Effect of dairy 
effluents on seed germination and early seedling growth of soybeans. Ras 
J of Chem 3: 137-139.

21. Dhanam S (2009) Effect of dairy effluent on seed germination, seedling 
growth and biochemical parameters in Paddy. Bot Res Int 2: 61-63.

22. Gupta A, Singh A, Pathak JK, Tripathi A (2016) Toxicity and Ferti- irriga-
tion Assessment of Paper Mill Effluent on Agronomic Characteristics of 
Black Gram. Asian J Adv Basic Sci 4: 1-7.

23. Noel SD, Rajan MR (2015) Phytotoxic Effect of Dyeing Industry Effluent 
on Seed Germination and Early Growth of Lady’s Finger. J Pollut Effect 
Cont 3: 138.

24. Ain NU, Ain QU, Javeria S, Ashiq S, Ashiq K, et al, (2019) Effect of dif-
ferent industrial and domestic effluents on growth, yield, and heavy metal 
accumulation in Turnip (Brassica rapa L.). J Appl Biol Biotech 7: 35-40.

25. Palanisamy K, Sivakumar PV, Lenin M (2020) Phyto-toxic effects of in-
dustrial effluents on Agricultural crops-A Review. Int J of Life Sci 8: 342-
354.

26. Vijayaragavan M, Surshkumar J, Natarajan A, Vijayarengan P, Sharavanan 
S, et al. (2011) Soil irrigation effect of sugar mill effluent on changes of 
growth and biochemical content of Raphanus sativus L. Curr Bot 2: 9-13.

27. Hailu M, Muthuswamy M, Petros Y (2019) Effects of Tannery Effluent on 
Seed Germination and Growth Performance of Selected Varieties of Maize 
(Zea mays L.). Inter J of Sci and Res Publ 9: 242-251.

28. Krishna K, Leelavathi S (2002) Toxicity of sugar factory effluent to ger-
mination, vigour index and chlorophyll content of paddy. Nature Environ 
Poll Tech 1: 249-253. 

29. Thamizhiniyan P, Sivakumar PV, Lenin M, Sivaraman M (2009) Sugar 
mill effluent toxicity in crop plants. J Phytol 1: 68-74.

30. Lal N (2009) Biochemical alterations due to acute tannery effluent toxicity 
in Lemna minor L. J Phytol 1: 361-368.

http://dx.doi.org/10.24966/DRT-9315/100025
http://fens.usv.ro/index.php/FENS/article/view/168
http://fens.usv.ro/index.php/FENS/article/view/168
http://fens.usv.ro/index.php/FENS/article/view/168
https://www.sciencedirect.com/science/article/pii/S0022030211004371
https://www.sciencedirect.com/science/article/pii/S0022030211004371
https://www.sciencedirect.com/science/article/pii/S0022030211004371
https://www.ijrce.org/abstract.php?article_id=643
https://www.ijrce.org/abstract.php?article_id=643
https://www.ijrce.org/abstract.php?article_id=643
https://www.ijrce.org/abstract.php?article_id=643
https://www.cabdirect.org/cabdirect/abstract/20163243761
https://www.cabdirect.org/cabdirect/abstract/20163243761
https://www.cabdirect.org/cabdirect/abstract/20163243761
https://www.ijcmas.com/6-7-2017/Aagosh%20Verma%20and%20Anuradha%20Singh.pdf
https://www.ijcmas.com/6-7-2017/Aagosh%20Verma%20and%20Anuradha%20Singh.pdf
http://www.ijpab.com/form/2017%20Volume%205,%20issue%206/IJPAB-2017-5-6-622-627.pdf
http://www.ijpab.com/form/2017%20Volume%205,%20issue%206/IJPAB-2017-5-6-622-627.pdf
http://www.ijpab.com/form/2017%20Volume%205,%20issue%206/IJPAB-2017-5-6-622-627.pdf
http://www.ftb.com.hr/images/pdfarticles/2017/January-March/ftb-55-014.pdf
http://www.ftb.com.hr/images/pdfarticles/2017/January-March/ftb-55-014.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC437905/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC437905/
https://pubmed.ncbi.nlm.nih.gov/5879460/
https://pubmed.ncbi.nlm.nih.gov/5879460/
https://pubmed.ncbi.nlm.nih.gov/5879460/
https://pdf.sciencedirectassets.com/778417/1-s2.0-S0021925818X50145/1-s2.0-S0021925818510346/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEOb%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCjeUnMaVdNoQsQ%2BKuuQR%2FDZkqCKIfwrakAtDXS%2FH0JPgIhAPYHSjD
https://pdf.sciencedirectassets.com/778417/1-s2.0-S0021925818X50145/1-s2.0-S0021925818510346/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEOb%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCjeUnMaVdNoQsQ%2BKuuQR%2FDZkqCKIfwrakAtDXS%2FH0JPgIhAPYHSjD
https://pubs.acs.org/doi/abs/10.1021/ac60111a017
https://pubs.acs.org/doi/abs/10.1021/ac60111a017
https://pubs.acs.org/doi/abs/10.1021/ac60111a017
https://pubmed.ncbi.nlm.nih.gov/14907713/
https://pubmed.ncbi.nlm.nih.gov/14907713/
https://www.wiley.com/en-in/Statistical+Procedures+for+Agricultural+Research%2C+2nd+Edition-p-9780471870920
https://www.wiley.com/en-in/Statistical+Procedures+for+Agricultural+Research%2C+2nd+Edition-p-9780471870920
http://pubs.sciepub.com/jaem/2/1/4/
http://pubs.sciepub.com/jaem/2/1/4/
http://pubs.sciepub.com/jaem/2/1/4/
http://pubs.sciepub.com/jaem/2/1/4/
http://pubs.sciepub.com/jaem/2/1/4/
http://pubs.sciepub.com/jaem/2/1/4/
https://www.researchgate.net/profile/Bhagwat_Uphade/publication/282611433_Effect_of_dairy_effluent_on_seed_germination_early_seedling_growth_of_soyabeans/links/5613ec2308aec622440fdc25.pdf
https://www.researchgate.net/profile/Bhagwat_Uphade/publication/282611433_Effect_of_dairy_effluent_on_seed_germination_early_seedling_growth_of_soyabeans/links/5613ec2308aec622440fdc25.pdf
https://www.researchgate.net/profile/Bhagwat_Uphade/publication/282611433_Effect_of_dairy_effluent_on_seed_germination_early_seedling_growth_of_soyabeans/links/5613ec2308aec622440fdc25.pdf
https://www.idosi.org/bri/2(2)09/1.pdf
https://www.idosi.org/bri/2(2)09/1.pdf
https://www.ajabs.org/abstract/toxicity-and-fertiirrigation-assessment-of-paper-mill-effluent-on-agronomic-characteristicsof-black-gram-62714.html
https://www.ajabs.org/abstract/toxicity-and-fertiirrigation-assessment-of-paper-mill-effluent-on-agronomic-characteristicsof-black-gram-62714.html
https://www.ajabs.org/abstract/toxicity-and-fertiirrigation-assessment-of-paper-mill-effluent-on-agronomic-characteristicsof-black-gram-62714.html
https://jabonline.in/abstract.php?article_id=391
https://jabonline.in/abstract.php?article_id=391
https://jabonline.in/abstract.php?article_id=391
https://ijlsci.in/ls/index.php/home/article/view/18
https://ijlsci.in/ls/index.php/home/article/view/18
https://ijlsci.in/ls/index.php/home/article/view/18
https://ijlsci.in/ls/index.php/home/article/view/18
https://ijlsci.in/ls/index.php/home/article/view/18
https://ijlsci.in/ls/index.php/home/article/view/18
https://updatepublishing.com/journal/index.php/cb/article/view/1358
https://updatepublishing.com/journal/index.php/cb/article/view/1358
https://updatepublishing.com/journal/index.php/cb/article/view/1358
http://www.ijsrp.org/research-paper-0319.php?rp=P878348
http://www.ijsrp.org/research-paper-0319.php?rp=P878348
http://www.ijsrp.org/research-paper-0319.php?rp=P878348
https://updatepublishing.com/journal/index.php/jp/article/view/2000
https://updatepublishing.com/journal/index.php/jp/article/view/2000
https://updatepublishing.com/journal/index.php/jp/article/view/2044
https://updatepublishing.com/journal/index.php/jp/article/view/2044


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

