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Abstract—Germination of Jatropha (Jatropha curcas) and Sunflower (helianthus annuus) seeds was made
by irrigated with distillery spentwash of different concentration. The spentwash i.e. primary treated
spentwash [PTSW] 1:1, 1:2 and 1:3 spentwash were analyzed for their plant nutrients such nitrogen,
phosphorous, potassium and physical &chemical characteristics. Experimental soil was tested for its physico-
chemical parameters. Jatropha and Sunflower seeds were sowed in the prepared land and irrigated with raw
water (RW), 1:1, 1:2 and 1:3 spent wash. The nature of germination and growth of seed was studied, It was
found that, the germination as well as growth was good(100%) in 1:3 SW irrigation, while very poor in 1:1
SW(25%),moderate in 1:2 SW(80%) and 95% in RW irrigation.
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l. INTRODUCTION

Jatropha (Jatropha curcus) is a genus of approximately 175 succulent plants, shrubs and trees from the
family of euphorbiraceae. Jatropha as one of the best for future bio-diesel production. It is resistant to drought
and pests and produces seeds containing 27-40% oil, averaging 34.4%. the remaining press cake of jatropha
seeds after oil extraction could also to be considered for energy production .the stems of haats (jatropha cuneeta)
are used for basket making by seri people in Sonora, Mexico, the stems are roasted, split and soaked through an
elaborate process. Currently the jatropha seeds is used for making bio-diesel fuel in Philippines and in Brazil.

The jatropha oil being promoted as an easily grown bio fuel crop in hundred of projects throughout
india. The side of the railway line between Delhi and Mumbai is planted with jatropha and the train runs on 15-
20% bio-diesel.

In recent days oils are used as fuel in automobile engines by converting oil into esters by trans-
esterificaction method[1,2,3]

Once the seeds have been pressed, the remaining cake can be used as feed in digesters gasifiers to
produce biogas for cooking and in engines or be used for fertilizer and some time even as animal fodder.[4,5]

Sunflower(helianthus annuus) seed are more commonly eaten as a healthly snack than as part of a
meal. they can also be used as garnishes in various recipes. The seeds may be sold as in shell seedsor de-hulled
kernels. Sunflower seeds are also an excellent source of dietary fiber. Some amino acids(especially tryptophan)
vitamin E&B, vitaminB5 and minerals such as copper, manga nese, potassium, iron, selenium, calcium and zinc.
Additionally, they are rich in cholesterol-lowering phytosterol [6.7].

Molasses (one of the important byproduct of sugar industry) is the main source for the production of
Ethanol in distilleries by fermentation method. About 08 (eight) liters of waste water is generated for every liter
of ethanol production in distilleries, known as raw spentwash(RSW) which is characterized by high biological
oxygen demand (BOD:5000-8000 mg/L) and chemical oxygen demand (COD :25000-30000mg dangerous
/L)[8] undesirable color. Discharge of raw spentwash into open land or nearby water bodies is, since it results in
number of environmental, water and soil pollution including threat to plant and animal lives. The RSW is highly
acidic and contains easily oxdisable, organic matter with very high BOD and CODI[9] .Also, spent wash
contains high organic nitrogen and nutrients[10], By installing biomethenation plant in distilleries, reduces the

60



https://core.ac.uk/display/231803785?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Irrigational impact of distillery spentwash on the germination and growth of ...

oxygen demand of RSW, the resulting spentwash is called primary treated spent wash(PTSW) and primary
treated to RSW increases the nitrogen (N), phosphorous (P) and potassium(K) and decreases calcium (Ca),
magnesium (Mg), sodium (Na), chloride(CI"), and sulphate[11] ,The PTSW is rich in potassium (K), sulphur (S),
Nitrogen(N), Phosphorous(P), as well as easily bio degradable organic matter and its application to soil has been
reported to increase the yield of sugarcane[12], rich[13] wheat, rice yield[14], quality of groundnut[15] and
physiological response of soybean[16]. Diluted spentwash could be used for irrigation purpose without
adversely affecting soil fertility[17-18], seed germination and crop productivity[19]The diluted spentwash
irrigation improved the physical and chemical properties of the soil and further increased soil micro flora[20].
Twelve pre-sowing irrigations with the diluted spentwash had no adverse effect on the germination of maize but
improved the growth[21]. Diluted spent wash increases the growth of shoot length, leaf number per plant, leaf
area and chlorophyll content of peas[22] .Increased concentration of spentwash causes decreased seed
germination, seedling growth and chlorophyll content in sunflowers (Helianthus annuus) and the spentwash
could be safel used for irrigation purpose at lower concentration[23-24] .The spent wash contained in excess of
various forms of cations, anions, which are injurious to plant growth and these constituents should be reduced to
beneficial level by diluting the spentwash, which can be used as substitute for chemical fertilizer[25] the
spentwash could be used as a compliment to mineral fertilizer to sugarcane[26].The spent wash contained N, P,
K, Ca, Mg and S and thus valued as a fertilizer when applied to soil through irrigation with water[27]. The
application of diluted spentwash increased the up take of Zinc (Zn), Copper (Cu), Iron (Fe), Manganese (Mn) in
Maize and wheat as compared to control and the highest total uptake of these were found at lower dilution
levels than at higher dilution levels[28] growth of cotton and groundnut, leaves vegitables[29-30]
Mineralization of organic material as well as nutrients present in the spent wash were responsible for increased
availability of plant nutrients. However no information is available on the studies on the impact of irrigation of
spentwash on the Germination and growth of jatropha (jatropha curcas) oil seed plants. Therefore, the present
investigation was carried out to to study the influence of different proportions of spentwash on Germination and
growth of jatropha and Sunflower seeds.

1. MATERIALS AND METHODS
Field work was conducted at own land in Halebudanur village near Mandya, Karnataka. Before
cultivation, a composite soil sample was collected from experimental site at 25.cm depth at different sites,
mixed and dried under sunlight. The sample was analyzed by standard procedures (Table-1). The PTSW was
used for irrigation with a dilution of 1:1, 1:2 and 1:3 ratios. The physical and chemical characteristics and
amount of nitrogen(N) Potassium(K), Phosphorous(P) and sulphur (S) present in the PTSW, 1:1, 1:2 and 1:3
distillery spent wash were analyzed using standard procedures (Table-2 and 3).

Table- 1Physico-Chemical Properties of Soil

Parameters Values
Coarse sand”® 083
Fine zand * 40.72
shit © 25.77
Clay * 23.66
FH (1:2 zoln) 241
Electrical Conductivity * 340

Organic Carbon® 1.77
Available Nitrogen ° 402
Available Phosphorous® 202

Available Potassium® 113
Exchangable Calcium® 183
Exchangable Magmesium 276
Exchangable Sodium® 113

Available Sulphur® 337
DTPA Iron® 202
DTPA Manganese® 210
DTPA Copper® 12

DTPA Zinc © 60

Units: a-ms b-mz'L -2
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Table-2 Chemical Characteristics of Distillery Spent wash at different Dilution

Chemical parameters PTSW 1:1 PTEW 1:2 PTEW 1:3 PTEW
FH 157 T.63 T.63 T.66

Electri 26400 17260 7620 3330
Total zolids 47200 27230 21930 15623
Total dissolved solids ® 37100 12000 12080 64320

Total suspended solids® 10240 3830 2820 1250

Settle able zolids pEE0 4130 4700 3240
cope® 41230 19036 4700 2140
BOD® 16100 TT18 4700 2430
Carbonate® il il il il
Bicarbonate® 12200 6300 3300 1230
Total Phosphorous 40.5 2244 17.03 10.80
Total potassium ® 7300 4000 2700 1620

Calcium 000 300 370 190
Magmesium ° 124416 476.16 134.22 g3

Sulphmr ® 70 30.2 17.8 24
Sodium® 520 300 280 140
Chlorides® 6204 3512 3404 2060
Iron® 7.3 17 33 2.1
Manganese® 020 403 288 160
Zinc® 1.3 0.94 063 0.36
Copper © 0.23 0.108 0.048 0026
Cadmium 0.003 0.003 0.002 0.001
Lead® 0.16 0.09 0.06 0.003
Chromium 0.03 0.026 0.012 0.008
Mickel o.09 0.043 0.023 0.012
Ammonical Nitrogen 7508 3323 2837 178
Carbohydrates © 22.80 11.36 2.1z 6.20

Units: a —u%, bamgL, e- %, PTSW — Primary treated spentwash

Table-3 Amount of N, P, K and S (hutrients) in Spentwash

Chemnical Parameters PTSW 1:1PTSW 1:2 PTSW 1:3 PTSW
Ammmonical Nitrogen® 750.8 352356 28376 160.5
Total Phosphorous® 4035 2244 17.05 112
Total Fotassimm® 7300 4000 2700 1800

Sulphur: 70 302 17.8 ge

Unit: a-mg'L, PTSW: Primary treated spent wash

Table-4 Germination and growth of Jatropha and sunflower
at different irrigation (cm)

RW 1:1 PTSW 1:2PTSW
1:3PTSW 13% 22th 13% 22th 138 22th
1:"-_'-'- 1lth . . .
Plant itk o= 1om it
Day Day Day Day
Jatropha 11,153,139 10,12,38 11,47,79 10,78,103
Sunflower 13,1180 10,1143 14,3663 10,357,178

62



Irrigational impact of distillery spentwash on the germination and growth of ...

Oil seed plants selected for the present investigation was Jatropha and sunflower. The seeds were
sowed and irrigated (by applying 5-10 mm®cm? depends upon the climatic condition) with raw water (RW),
1:1,1:2 and 1:3 SW at the dosage of twice a week and rest of the period with raw water depend upon the climatic
condition. Trials were conducted for three times and average growth were recorded (Table-4).

1. RESULTS AND DISCUSSION

Characteristics of experimental soils such as pH, electrical conductivity, the amount of organic carbon,
available nitrogen(N), phosphorous(p), Potassium(K), sulphur (S), exchangeable calcium(Ca), Magnesium(Mg),
Sodium(Na), DTPA iron(Fe), manganese(Mn), copper(Cu) and zinc (Zn) were analyzed and tabulated (Table-
1). It was found that the soil composition is fit for the cultivation of plants, because it fulfils all the requirements
for the growth of plants. Chemical composition of PTSW, 1:1,1:2 and1:3 SW such as pH, electrical
conductivity, total solids (TS), total dissolved solids (TDS), total suspended solids(TSS), settelable solids (SS),
chemical oxygen demand(COD), biological oxygen demand(BOD), carbonates, discarbonates, total
phosphorous(P), total potassium(K), ammonical nitrogen (N), calcium(Ca) magnesium(Mg), sulphur(S),
Sodium(Na), chlorides(Cl), iron(Fe), Manganese(Mn), zinc(Zn), copper(Cu), cadmium(Cd), lead(Pb),
chromium(Cr) and nickel (Ni), were analyzed and tabulated (Table-2). Amount of N, P, K and S contents are
presented in Table-3

The germination was good 100% in 1:3 SW, 25% in 1:1 SW, 80% in 1:2 SW and 95% in RW
irrigations. Growth rate was very poor in 1:1 SW irrigation compare with RW, 1:2 SW and 1:3 SW irrigations.
Maximum growth was observed in 1:3 SW compare to RW, 1:1 SW and 1:2 SW irrigations.

Germination and growth of Jatropha (jatropha curcas) and sunflower(helianthus annuus) was good
(100%) in 1:3 SW irrigation, while very poor in 1:1SW (25%), moderate in 1:2 SW (80%) and 95% in RW
irrigations. In 1:1 dilution, the germination was very poor(25%). This could be due to the high concentration of
spentwash makes mask on upper layer of soil, through which the seeds may not sprout within the stipulated time
and spoil. But in 1:3 dilution 100% germination was observed, this could be due to the sufficient quantity of
moisture and plant nutrients available to seeds.

V. CONCLUSION
It concludes that, the spentwash, can be conviniently used with proper dilution for irrigation purpose
without the nature of soil, environmental pollution and without using any external fertilizers(organic or
inorganic).
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