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ABSTRACT

The present study was conducted to observe the impact of different concentrations (0.5, 1.0, 2.0, 5.0, 10, 25, 35, 45 and
55%) of different distillery effluents i.e. raw spent wash (RSW), biomethanated spent wash (BSW) and lagoon sludge (LS)
which were collected from Shamli distillery and chemical works, Shamli on Mustard (Brassica campestris) cv. PAC-401 and
45J319. Distillery effluents (RSW, BSW and LS) considerably affected all the growth parameters in treated plants. Growth
parameters improve up to 5% concentrations of RSW and up to 10% concentrations of BSW and LS, while above these
concentrations, growth gets reduced significantly. Higher concentrations (i.e. >5% of RSW and >10% of BSW and LS) of

distillery effluents proved detrimental to test crop varieties.
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Mustard (Brassica campestris L.; Family-
Brassicaceae) var. sarson (yellow sarson) is one of the
most common oil yielding crops. Diverse nature of agro-
based industrial effluents from various industries is
disposed of into soil and water bodies causing major
ecological challenges for mankind. Disposal of industrial
effluents into fresh water bodies contaminates water.
These effluents not only increase the nutrient level, but
also exceed tolerance limits and cause toxicity. A large
network of distilleries i.e. more than 300 have been
established in India, which has been recognized as one of
the most polluting agro-based industries generating huge
quantities of distillery effluent. This distillery effluent is
carrying a heavy load of heavy metals such as Pb, Zn, Cr,
Ni and Cd along with a mixture of organic and inorganic
nutrients (Pandey et al., 2008; Khan et al., 2019 and
Khalkar, 2021). The heavy metals in distillery effluent
may show biomagnification through food chains and their
concentration become toxic in edible parts of crop plants,
which are irrigated with distillery effluent by local
farmers. Effluent treatment plants (ETP) have been setup
with most of the distilleries. In ETP, raw distillery
effluent (RSW) is carried to the biomethanation plant,
where it is treated anaerobically with the help of
methanogens, thus called biomethanated spent wash
(BSW). This BSW is treated aerobically by aerated
lagoons or by activated sludge process so that the final
effluent is called lagoon sludge (LS). Aim of the present
work was to study the effects of these distillery effluents
(RSW, BSW and LS) on germination rate and growth of
mustard varieties.
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MATERIALS AND METHODS

Two cultivars of mustard (PAC-401, 45J19)
were used as test crops for present study. Three different
types of distillery effluents (RSW, BSW and LS ) were
collected from Shamli distillery and chemical works,
Shamli and diluted with tap water to get 0.5%, 1.0%,
2.0%, 5%, 10%, 25%, 35%, 45%, and 55%
concentrations. The tap water was used as control. The
petri dishes and experimental plots were irrigated with
different concentrations of effluent (RSW, BSW and LS)
on alternate days. Seed germination percentage and the
rate of germination index of seedlings were recorded at 8
DAS. Different growth parameters were observed at 25
DAS. Growth parameters recorded during the study were
root, shoot length, biomass production and net primary
productivity (NPP). Proper agronomical practices were
used during the investigation.

RESULTS AND DISCUSSION

A slight increase in germination percentage was
recorded up to 5% concentration of RSW and 10%
concentration of BSW and LS. 100% seed germination
was recorded at higher concentrations of RSW, BSW and
LS in both test cultivars. Reduction in seed germination
percentage was 42.42, 37.37 and 34.34% under 55%
concentration of RSW, BSW and LS respectively in cv.
PAC-401 and 37.00, 33.00 and 30.00% reduction in cv.
45J19 respectively (Table 1). The rate of germination
index increased up to 10.35% in 5% RSW concentration
and 1526 and 12.80% in 10% BSW and LS
concentration treatments respectively in cv. PAC-401.
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However, these values were 6.31, 12.28 and 9.55% in cv.
45J19. The reduction percentage was 20.00, 16.84 and
15.61% under 55% of RSW, BSW and LS concentration

in cv. PAC-401, similar pattern of reduction was

exhibited by cv. 45J19.

Table 1: Effect of different concentrations of distillery effluents on seed germination percentage and rate of
germination index at 8 DAS seedlings of mustard cultivars

Treatments
Cultivar Parameters RSW concentration (%)
Control | 05 20 | 50 | 10 | 25 | 35 | 45 | 55
Seed germination 99 99 | 100 | 100 | 100 | 95 | 84 | 74 | 66 | 57
PAC-401 percentage
Rate of 570 576 | 591 | 608 | 629 | 541 | 520 | 503 | 478 | 456
germination index
Seed germination 100 100 | 200 | 100 | 100 | 97 | 87 | 79 | 70 | 63
45319 percentage
Rate of 586 5900 | 596 | 612 | 623 | 557 | 529 | 517 | 493 | 475
germination index
BSW concentration (%)
Seege%ecrer:t';;e“o” 99 100 | 200 | 100 | 1200 | 100 | 8 | 79 | 70 | 62
PAC-401
Rate of 570 581 | 597 | 615 | 636 | 657 | 542 | 520 | 503 | 474
germination index
Seed germination 100 100 | 100 | 100 | 100 | 100 | 90 | 83 | 74 | 67
45319 percentage
Rate of 586 594 | 605 | 620 | 640 | 658 | 557 | 541 | 523 | 495
germlnatlon index
LS concentration (%)
Seege%irerr:‘t';;e“o” 99 99 100 | 200 | 100 | 91 | 83 | 72 | 65
PAC-401
Rate of 570 573 | 588 | 605 | 626 | 643 | 556 | 529 | 511 | 481
germination index
Seed germination 100 100 | 100 | 100 | 100 | 100 | 91 | 8 | 77 | 70
45719 percentage
Rate of 586 588 | 593 | 608 | 620 | 642 | 568 | 554 | 536 | 509
germlnatlon index

The effects of different concentrations of
distillery effluents (RSW, BSW and LS) on Brassica
campestris cultivars were studied for various growth
parameters at 25 DAS and the recorded data presented in
Table 2. The root length was increased up to 22.00% at
5% of RSW and 25.40 and 23.78% at 10% concentrations
of BSW and LS treatments. A reduction of 32.03, 26.05
and 24.43 % in RSW, BSW and LS respectively was
observed at 55% concentration in cv. PAC-401. The
similar pattern was also followed by 45J19 cultivar. The
shoot length of both cultivars was found to be
significantly increased at 5% of RSW and 10% of BSW
and LS treatments. In cv. PAC-401, shoot length
increased up to 19.93, 25.20 and 22.67% respectively,
while in cv. 45J19 these values were 21.80, 26.69 and
23.30% respectively. At 55% concentration of RSW,
BSW and LS, shoot length reduced by 29.04, 25.70 and
23.78% in cv. PAC-401 and in cv. 45J19 these reductions
were 27.16, 24.62 and 22.36% respectively. In 25 days

old plants of cv. PAC-401, phytomass increased up to
22.55% at 5% of RSW and 29.32 and 24.06% at 10% of
BSW and LS concentration respectively. While a
reduction of 25.93, 22.93 and 21.05% in 55% of RSW,
BSW and LS treatments was recorded respectively. In cv.
45J19, up to 5% of RSW treatment, phytomass
accumulation increased by 25.43% and up to 10% of
BSW and LS phytomass increased by 30.66 and 26.13%
respectively. Loss in total dry weight or phytomass
accumulation eventually leads to decrease in net primary
productivity (NPP) of treated plants. These results are in
conformity with those of Adikane et al., 2006; Kalaiselvi
et al ., 2009; Rath et al., 2010; Bharti, 2014; Kumar,
2014; Goli and Sahu, 2014; Chandraju et al., 2015;
Qureshi et al., 2015; Reddy et al., 2015; Jacob et al.,
2016; Sharma and Malaviya, 2016; Mishra and Gupta,
2017; Snehlata et al, 2018; Kapil and Mathur,
2020;Umair et al., 2021; Khalkar, 2021and Bartkowiak et
al., 2022.
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Table 2: Effect of different concentrations of distillery effluents on different growth parameters at 25 DAS plants
of of mustard cultivars

o Treatments
g Parameters RSW concentration (%)
3 Control 05 1.0 2.0 5.0 10 25 35 45 55
Root length (cm) 6.18 636 | 678 711 754 579 5.34 501 458 4.20
+0.84 | 081" | #0770 | 20.72% | £079** | +0.82' | 0.74* | 20.67* | +0.65%* | +0.69**
Shoot length 9.88 1027 | 10.76 11.29 11.85 9.19 8.18 7.76 738 7.01
(cm) +0.62 | $0.83" | +088" | 20.89% | +0.82** | +0607 | 20.56% | +0.59%* | +0.73** | 20.76%*
Biomass 2.66 2.77 2.90 3.09 3.26 251 2.36 2.23 212 197
production (g) +0.46 | 052" | 067" | $059% | +0.61** | +045" | :042* | +0.38* | $0.36** | +0.31**
Nppég; ‘;'a”t/ 0106 | 0110 | 0116 | 0.123 0.130 0100 | 0094 | 0.089 0.084 0.078
BSW concentration (%)
Root length (cm) 6.18 642 688 7.22 7.64 7.75 567 5.24 4.82 457
+0.84 | 076" | +085' | 20.73* | +0.88** | 20.81** | £0.75' | 20.71%* | 20.67** | 20.65%*
. Shoot length 9.88 1050 | 10.98 11.54 12.04 12.17 8.62 8.18 776 7.34
g (cm) +0.62 | +0.68" | 060" | +0.67* | +0.70** | 0.63** | 059" | +055% | +0.63** | +0.54**
< Biomass 2.66 2.79 3.03 3.19 3.35 3.44 2.43 2.30 2.18 2.05
e production (g) +0.46 048" | +0.44* | +0.49** | +052** | +0.43** | +0.39 £0.41* | 20.37** | 20.33**
NPPd(g; ’;'a”t/ 0106 | 0111 | 0121 | 0127 0.134 0137 | 0097 | 0092 0.87 0.082
LS concentration (%)
Root length (cm) 6.18 630 668 7.01 743 7.65 580 537 4.94 4.67
+0.84 | +081" | 087" | #0.76% | +0.89* | +0.82** | 078" | +0.83* | £0.72%* | +0.76**
Shoot length 9.88 1023 | 10.72 11.22 11.69 12.12 8.89 8.30 7.96 753
(cm) +0.62 | +0.65" | 060" | +058* | +0.64** | 20.60** | 071" | +0.66* | +0.60%* | +0.50%*
Biomass 2.66 2.73 2.85 3.01 3.19 3.30 251 2.39 2.27 2.10
production (g) +0.46 +0.43" | +0.497 +052*% | +0.56** | +0.58** | +0.44 +0.41* +0.37* | +0.35**
NPPd(g; ’;'a”t/ 0106 | 0109 | 0114 | 0.120 0.127 0132 | 0100 | 0095 0.090 0.084
RSW concentration (%0)
Root length (cm) 6.89 724 778 8.23 8.60 6.56 593 548 520 4.93
+0.76 | +073" | +0.80* | +0.83* | +0.92** | +072" | :0.68* | +063* | +0.65%% | +0.61**
Shoot length 10.64 11.07 | 11.68 12.27 12.96 10.08 9.36 8.98 8.34 775
(cm) +1.28 1177 | +1.247 +1.31% | £1.44%* +1.41° £1.07* | 20.93** | £0.88** | +0.82**
Biomass 2.87 2.99 3.20 3.42 3.60 2.68 253 2.39 2.27 2.14
production (g) +0.52 056" | +0.59* | +0.62* | +0.65** +0.61° £0.54* | 20.49*%* | £0.47** | +0.43**
Nppégil F)"a”t/ 0114 | 0119 | 0128 | 0.136 0.144 0107 | 0101 | 0.095 0.090 0.085
BSW concentration (%)
Root length (cm) 6.89 733 | 788 8.34 8.71 8.80 616 571 542 516
+0.76 | +078" | +0.82% | £0.74* | +0.87* | 20.84** | 073" | +0.70% | £0.64** | +0.67**
o Shoot length 10.64 1137 | 11.98 12.59 13.06 13.48 9.54 9.18 8.57 8.02
§ (cm) +1.28 1317 | £1.36* | £1.27* | +1.34** | +1.20%* | +1.13' £1.04* | 20.93** | +0.89**
< Biomass 2.87 3.03 3.25 347 3.65 3.75 2.64 251 2.38 2.24
production (g) +0.52 +054" | +0.59* | +0.62** | +0.66** | +0.64** | +0.55' £0.47* | 20.42** | 20.48**
Nppég; F;'a“t/ 0114 | 0121 | 0130 0.138 0.146 0.150 0.105 0.100 0.095 0.089
LS concentration (%)
Root length (c) 6.89 720 [ 767 8.11 8.45 8.62 630 5.85 556 5.29
+076 | 072" | +0.80% | 20.83* | +0.87** | 20.84** | +074" | 20.71* | 0.67** | 20.64**
Shoot length 10.64 11.02 | 11.63 12.19 12.63 13.12 9.60 9.35 8.80 8.26
(cm) +1.28 +1.33" | +1.30 +1.38*% | £1.22%% | +1.35%* | #1202 £1.12* | 20.98** | +0.88**
Biomass 2.87 2.94 3.16 337 3.54 3.62 272 2.59 2.46 2.33
production (g) +0.52 +0.56" | +0.63 +0.67* | x0.71** | +0.69** | +0.54" +0.48* | +0.43** | +0.45**
Nppég; F;'a“t/ 0114 | 0117 | 0126 0.134 0.141 0.144 0.108 0.103 0.098 0.093

Values are in mean * standard deviation
Significance of difference from control; P* < 0.05; P** < 0.01 and } non-significant
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CONCLUSION

All the treated plants under study were found
sensitive to distillery effluents and their responses vary
with effluent concentrations. Higher concentrations (>5%
of RSW and >10% of BSW and LS) of distillery effluents
proved detrimental to the test crop cultivars. Lower
concentrations of these effluents showed beneficial
effects on mustard growth. Lower concentrations promote
the all early growth parameters of treated plants, thus
distillery effluent irrigation can be used as liquid manure
after proper dilution and treatments. Although, a long
term investigations must be carried out to access the
heavy metals impact on soil productivity and crop
productivity.
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