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ABSTRACT

The present investigation has been carried out@arsim melongena to search out the effect of soglreffluent
on seed germination, root length, shoot lengthstirbiomass, dry biomass, chlorophyll a and b, tetdbrophyll
and ascorbic acid. In-vivo conditions were set apthe experiment purpose. Pots were filled with aod mixed
with different adsorbent viz; activated charcoabod ash and bagasse pith. The seeds of unifornositast crop
were selected and surface sterilized with 0.1% Hg&tposure of different concentrations of sugat effluent i.e,
25%, 50%, 75% and 100% on morphological parametérest crop grown in adsorbent mixed soil was ssse.
Results of germination studies showed that at 76%€centrations of sugar mill effluent along with &pgtion of
activated charcoal increased the germination petaga, root length, shoot length, chlorophyll andrbass of the

crop. The study suggests that the effluent can dsal safely for S. melongena cultivation, only aftesper
treatment and dilution.

Key words: Chlorophyll a and b, Sugar mill effluent, Seedng@ation, adsorbent

INTRODUCTION

The problem of environmental pollution on accouhéssential industrial growth is, due to the prablef disposal
of industrial waste whether solid, liquid or gaseoBolluted water, in addition to other effectsedily affect soil
not only in industrial areas but also in agricudfufields and river beds, thereby creating secondaurce of
pollution [1,2]. Various industries have been countusly adding lot of waste water containing higiel of
nutrients, heavy metals and hazardous substandés tultivable land [3,4,5,6]. These effluents apty increase
the nutrient level, but also excess tolerance $inaihd cause toxicity [7]. Adsorption is a promisiternative
method to treat industrial effluents, mainly be@as its low cost and high metal binding capacBy. [Various
adsorbents are used for decontamination of soileatdr [9]. However, a large number of low-costatients have
been utilized for the removal of organic pollutaatsl metal ions, search for more cheaper and aféeatisorbent

still continues unabated

A large number of industrial effluents are usedtfar irrigation of crops in fields. Although, it &ssential that the
impact of these effluents on seed germination aedlghg growth should be well assessed before remnding for
irrigation purposes. Any disturbance in the envinemt in which the seed germinates, affects the igation and
ultimately growth and dry matter yield of crop. $eal workers studied the effect of various effluemt
germination, growth and yield of crop plant [10,12,13]. But, the present study focused on the egitin of cheap
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and natural available adsorbents for the morpholdgassessment db. melongenarrigated with different
concentrations of the sugar mill effluent.

MATERIALS AND METHODS

The effluent was collected from the sugar mill ated at Laksar in Haridwar (U.K.) and analysedit®physico-
chemical propertiesiz; pH, Turbidity, Biological Oxygen Demand (BOD), CGhieal Oxygen Demand (COD) and
Total Dissolved Solids (TDS), Total Solids (TS),|@fde, Sulphate, Sodium, Potassium by standardeuares
[14].

Three different adsorbents namely, activated cleyeoood ash and bagasse pith procured from latnyrapaper
mill and sugar mill, respectively. Plastic pots26f cm (diameter) x 30 cm (height) size were filgth sandy loam
soil and adsorbents in ratio of 200:1 gm. The hga#tnd uniform size seeds 8f melongenavere selected for
present study. For germination tests, 10 seedseofest crop were surface sterilized with 0.1% HgOlution for
two minutes, rinsed twice with distilled water aedenly placed in each pot. Equal volume (200 mijlifferent
dilutions of the effluent (25%, 50%, 75%, 100%) wesed for irrigation at alternate days. Controliseblving no
application of adsorbents was also run in parailets containing adsorbent mixed soil were consiii@s treated
while the pots involving no addition of adsorbewtsre considered as control. Triplicates were maiethin each
case of adsorbent and various growth charactets asicseed germination, root length, shoot lerfgtsh biomass,
dry biomass after 21 days of sowing and chlorophyithlorophyll b, total chlorophyll and ascorbudaafter 45
days of sowing as per [15]. Analysis of varianceghe major statistical tool used in the study festing the
statistical significance of the variance of mean=41.05. Overall statistical analysis (F-test) of gnesent study was
done using the SPSS (12.0).

RESULTS AND DISCUSSION

The physico-chemical characterisation of sugar effluent is shown in Table 1. Changes in the molpgical and
biochemical parameters &. melongenafter 21 days and 45 days of sowing are presemefiable 2 and 3
respectively. From the Table 1, it is clear thiag sugar mill effluent was brownish in colour arita in nature. It
contain considerable amount of solids, biologicglgen demand and chemical oxygen demand. It applezrfigh

concentration of potassium, chloride, sodium, saiphions and high amount of BOD and COD contritiatéhe

toxicity of the effluent [16].

Table 1. Characterisation of sugar mill effluent

S.No Properties Untreated Effluent
1. Coloul Brownist

2. Odoul Decaying molassesmel
3. pH 4.26

4. E.C.(dS/m) 4.2

5. Temperature (°C) 31

6. Suspended Solids (mg/l) 379.1

7. Total Dissolved Solids (mg. 2998.3:

8. Total Solids (mg/! 3377.4.

9. BOD (mg/l) 1711.00

10. COD (mg/l) 2890.32

11. Sulphate (mg/l) 1410.6

12. Chloride (mg/l) 696.3

13 Calcium (mg/| 3486.9¢

14 Magnesium (mg/ 1930.7¢

15. Potassium (mg/l) 96.0

16. Sodium(mg/I) 69.0
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Table 2. Morphological parameters ofS. melongena after 21 days of sowing under different concentradns of sugar mill effluent (Values
are Mean+S.D. of 3 observations each)

Treatments| Effluent Conc.() % Seed Germinat Oﬁoot length| Shoot length| Fresh Biomasg Dry Biomass
(cm) (cm) (gmint) (gm/nt)
25 53.3345.78 3.96+0.67| 8.78+0.58 0.52+0.03 0.0682-0.
Control 50 66.67+5.78 4.36+0.64] 10.92+0.9p 0.58+0.06 0.0030
75 60.00£10.0 4.1+0.19 11.64+0.48 1.01+0.03 0.1030.
100 53.3345.78 2.07+0.12 6.19+0.21 0.47+0.04 0.022-0
F-value 2.444* 14.527 49.953 90.303 4.744
25 83.3345.78 7.77+0.39 15.62+0.48 1.84+0.0% 0.1B30
AC 50 88.6745.78 5.29+0.54] 13.33+0.57 1.18+0.03 0.1040
75 93.3345.78 8.42+0.38) 16.69+0.44 2.24+0.14 0.3130
100 66.67+5.78 3.25+0.1§ 10.03+0.23 1.17+0.13 oo
F-value 11.583 111.875 138.802 72.204 32.741
25 60.00+10.0 4.49+0.34) 11.75+0.58 0.59+0.03 0.082-0
BP 50 66.67+15.3 3.59+0.80 11.17+0.86 0.86+0.04 0.083:0
75 76.67+15.3 7.21+0.67 12.21+0.39 0.73+0.04 0.1040
100 60.00+10.0 2.56+0.49 7.67+0.34 0.64+0.04 0.03#0
F-value 1.117* 33.320 39.982 17.997 17.510
25 53.3345.78 4.1+0.12| 9.70+0.57 0.96+0.04 0.08+0.01
WA 50 50.00+10.0 3.77+0.51 9.96+1.0( 0.64+0.09 0.002:0.
75 70.00£10.0 6.78+0.41 12.10+0.19 0.73+0.04 0.2830
100 46.6745.78 1.78+0.09 5.47+0.39 0.59+0.03 0.03-0
F-value 4.833 114.611 60.975 58.600 91.111

* NS at ¢=0.05); AC- activated charcoal, WA- wood a8R- bagasse pith

Table 3. Biochemical parameters o6. melongena after 45 days of sowing under different concentratins of sugar mill effluent (Values
are Mean+S.D. of 3 observations each)

Treatments | Effluent Conc.(%) | Chl. a (mg/gm)| Chl.b(ng/gm) | Total chl. (mg/gm) | Ascorbic acid(mg/gm)
25 0.76+0.013 0.77+0.006 1.53+0.016 0.36+0.045
Control 50 0.77+0.005 0.80+0.006 1.57+0.010 0.32+0.04
75 0.81+0.005 0.95+0.012 1.76+0.014 0.58+0.045
100 0.73+0.004 0.76+0.04 1.49+0.032 0.14+0.030
F-value 52.868 59.763 105.659 58.653
25 0.82+0.007 0.96+0.004 1.78+0.012 0.43+0.045
AC 50 0.76+0.001 0.86+0.001 1.62+0.002 0.40+0.030
75 0.86+0.006 1.04+0.002 1.90+0.005 0.89+0.025
100 0.75+0.006 0.84+0.015 1.59+0.022 0.24+0.036
F-value 207.348 381.086 371.317 191.266
25 0.79+0.019 0.86+0.005 1.64+0.024 0.44+0.051
BP 50 0.77+0.007 0.76+0.005 1.53+0.012 0.55+0.061
75 0.81+0.00 1.0(+0.00¢ 1.81+0.011 0.65+0.031
100 0.77+0.003 0.71+0.011 1.48+0.011 0.21+0.031
F-value 8.280 761.011 264.305 60.409
25 0.76+0.010 0.78+0.003 1.54+0.006 0.51+0.020
WA 50 0.76+0.003 0.72+0.005 1.47+0.008 0.39+0.026
75 0.79+0.00! 0.82+0.01! 1.62+0.01¢ 0.64+0.04¢€
10C 0.77+0.00: 0.7€+0.00% 1.5240.00 0.44+0.03¢€
F-value 21.831 124.755 112.944 31.378

Analysis of Variance at:€ 0.05) ; AC- activated charcoal, WA- wood aBl®- bagasse pith

The germination percentage, root length, shoottlerfgesh biomass and dry biomass, for differentcemtrations
of effluent in adsorbents treated and control se¢sshown in Table 2. Germination of seeds wasrdecbwith
emergence of plumule above the soil surface. Ptagerof seed germination do not differ significarfe= 0.05) in
the control set and BP treated set at differententrations of the effluent. Highest percentageesd germination
(93.3345.78) was recorded at75% concentration ef gshgar mill effluent treated with activated chatcas
compared to control. Percentage of seed germinatiowed increasing trend from 25% to 75% conceatratf the
effluent treated with AC followed by BP and WA, bgg#rmination percentage was decreased if concemtraias
increased further. This may be due to fact thatgh&lually release certain adsorbed products sudltagnts and
growth regulators which become available to plaiise highest root length (8.42+0.38 cm) and sheogth
(16.69+0.44 cm) were found maximum at 75% concéptran case of AC- treated set as compared tadmrol.
Minimum root length (1.78+0.09 cm) and shoot len@7+0.39 cm) were recorded at 100% concentrati@ase
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of WA- treated pots followed by BP and AC as conegatio control. [17] observed highest root and shemgth at
25% concentration of raw and fly ash neutralizegbsactory effluent. Fresh and dry biomass wasutated using
fresh weight and dry weight respectively, in 21 ddg seedlings ofS. melongenakFresh and dry biomass of
seedling was found to be highest at 75% conceatraif effluent using AC followed by WA. However,rfher
increasing the effluent concentration resulted harp reduction in fresh and dry biomass of the ¢esp. The
growth promoting effect at lower concentrationgak and neutralized effluent can be attributechgresence of
essential nutrients at lower concentrations [18}.Tésults in Table 2, clearly showed that treatnosintg different
adsorbents in all the four concentrations, fadéidathe germination process, increased the rooshadt length and
fresh and dry biomass & melongen&a comparison to the seedlings grown as contrdlofserved that seedlings
which were grown in spreaded tea wastage and sgédwith the tea wastage showed remarkable effiecthe
growth as well as physiological parameters. Thezeevgignificant improvements in growth of the ptamndicating
the adsorption of toxic metal on surface applieidcBemical parameters i.e., Chlorophyll a, b anwbdsc acid of
S. melongenander various concentration of effluent is presgéniteTable 3. Effect of various treatments given to
different concentrations of effluent on variousdbiemical parameters was found statistically sigaift ato= 0.05.
Maximum chlorophyll content (1.90+0.012 mg/gm) iase of AC followed by BP (1.81+0.02 mg/gm) and WA
(1.61+0.02 mg/gm) at 75% conc. of effluent was rded as compared to control. Maximum (0.89+0.03gmg/
and minimum (0.21+0.03 mg/gm) ascorbic acid wasnmded at 75% using AC and at 100% using BP repagtiv
The reduction in growth parameters@fmelongenat higher concentrations may be due to the presehexcess
quantity of micronutrients in both control and tezh effluent. [19] reported that the chlorophylldacarotenoid
contents had been significantly increased afterajhygication of seaweed treated metal solutioWigna radiate
seedlings. However, the anthocyanin content wasedsed by the application of seaweed treated metation
seedlings.

CONCLUSION

Sugar industry plays a major role in producing ghbr amount of water pollution because it contdarge

quantities of chemical elements. They contain higlraounts of total hardness, total dissolved splislogical

oxygen demand, chemical oxygen demand, calciumnesgm, sodium, iron and sulphatefluents which are
released from sugar industry should be treatedtz may be utilized for industrial processing ag&ecycle rise
of waste water is possible in sugar industry ansl @&conomically profitable for sugar industry [20he effluent not
only affects the plant growth but also deteriortite soil properties when used for irrigation [2The present
investigation was focused on the application of tmst abundant adsorbents in the soil to minimieetdxic effects
of effluent. The result of the present study chedrdicates that effluent irrigation in test cropogn under
adsorbents treated set, showed improved shootamtdength, biomass and other biochemical parameteer the
control set of pots. Out of the three adsorben give better results followed by BP and WA at 7&8facentration
of the effluent. Hence, it has been suggestedab#t concentration of the effluent treated with A& efficiently

remediate the toxicity of pollutants and thus carséfely used for the purpose of irrigation.
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