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A B S T R A C T  

The distillery spent wash contained all necessary elements and 
biofertilizer microbes (Rhizobia, Azospirilla, Azotobacter, and phospho- 
bacteria) to support the growth of plants. Application of the spent 
wash, as it is without dilution, did not cause deformities and derange- 
ment of plant metabolism. The successful use of distillery spent wash 
as a liquid fertilizer for augmenting crop productivity in C3 and C4 
plants has been demonstrated. 

Index Entries; Foliar fertilizer; distillery wastes; spent wash; S. 
vulgare; C. cajan; chloroplast pigments. 

INTRODUCTION 

Little or no work has been done on utilization of distillery wastes 
for crop growth and productivity (1), despite many publications on the 
toxic nature of the materials released from distilleries (1-6). The Trichy 
Distilleries and Chemicals Proprietary Limited produces 10,000 gal of 
alcohol/d, thereby generating a voluminous amount of spent wash (200 
kL/d) as well as large amounts of sludge. Spent wash and sludge are the 
two major pollutants discharged by distilleries. In the present study, 
foliar spray of the spent wash was investigated to determine whether it 
could be tried as a liquid fertilizer for betterment of crop growth and plant 
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productivity, rather than using it for irrigation of different dilutions (7). 
The crop plants employed include both monocot and dicot, since monocots 
are considered to be more pollution-tolerant. The above- and below-ground 
biomass and leaf chemical constituents were investigated. 

MATERIALS AND METHODS 

The spent wash was collected from the Trichy Distilleries and Chemi- 
cals Proprietary Limited, Tiruchirapalli, India. The raw material used for 
the production of alcohol is molasses collected from the sugar factory. 
The seeds of Sorghum vulgare L.cv.IS 3541 and Cajanus cajan (L.) Millsp 
var.SA-1 were collected from the National Pulses Research Center, Vamban, 
Tamilnadu. Healthy seeds were selected and sown in an open field in 
rows. The soil had the following nutrient composition: N (10 mg/g), P 
(0.63 mg/g), and K (0.88 mg/g) with total organic matter of 3.12% and 
total organic carbon of 1.99%. The soil had a bulk density of 0.64 g/cc, and 
water-holding capacity of 22% with percentage pore space of 37. After 
germination, the 7-d-old seedlings were foliar-sprayed uniformly with 
different concentrations (0-100%) of spent wash at 2-d intervals. For con- 
trol, plants were sprayed with tap water. Spraying was done at about 
1.00 PM to facilitate easy absorption. The seedlings were raised in an open 
field in rows under a natural photoperiod (26 + 1 W/m 2) with a day 
temperature of 28-32~ and a night temperature of 22-25~ After 60 d of 
growth, the plants were uprooted for plant growth analysis. 

The bicarbonate, chloride, and total organic carbon of the spent wash 
were determined by standard methods. The spent wash was screened for 
various microorganisms, such as Rhizobia, Azospirilla, Azotobacter, and 
Phosphobacteria by following the standard methods. The leaves were 
collected and shade-dried for analyses of chemical constituents. For 
chloroplast pigment analyses, fresh leaves from the third node from the 
top were used. Elemental analyses of the spent wash were carried out by 
flame photometry. Leaf area was determined by using a portable leaf area 
meter (Licor, Inc., USA). For dry matter determination, the different 
organs of the plants were dried in a hot-air oven at 60 + 2~ for 48 h. The 
approximate moisture content of the garden soil was 55-60%. All the data 
were statistically analyzed using Student's t-test. 

RESULTS AND DISCUSSION 

The spent wash had a pH of 6.32 + 0.17 and an EC value of 5.38 + 0.29 
mS/cm. The spent wash contained the following levels (g/L) of organic 
compounds, such as total sugars (1.61 + 0.12), phenolics (0.26 + 0.02), 
sucrose (0.15 + 0.01), starch (0.85 + 0.09), soluble proteins (1.75 + 0.23), 
and organic nitrogen (11.12 + 0.98). The spent wash contained an meq of 
bicarbonates (5017 + 125), chlorides (37,600 + 1500), and g/L of nitrates 
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(0.46 + 0.03) and sodium (20.41 + 0.59). High contents (ppm) of K (169 + 16) 
and Ca (2600 + 27) were observed in the spent wash. The spent wash con- 
tained native microbes (MPN colonies x 107) like Rhizobia (143 + 17), Azoto- 
bacter (481 + 27), Azospirilla (760 + 24), and phosphobacteria (362 + 17). 
The heavy load of organic molecules in the spent wash supported the 
growth of microbes. 

Soon after foliar spray, the 60-d-old plants were uprooted and the 
agrobotanical characters were studied (Table 1). All the agrobotanical 
characteristics were found to be influenced by the foliar spray. The 
growth parameters of C. cajan were more influenced than S. vulgare. Even 
100% application of the spent wash as foliar spray did not cause any 
deleterious effect or deformities in either C. cajan or S. vulgare. The signifi- 
cant increase in several agrobotanical characteristics may be attributed to 
the spent wash containing lot of organics, elements, and microbes of 
biofertilizer importance (8). 

The levels of chloroplast pigments and other organic molecules, such 
as total phenols, proteins, amino acids, sugars, starch, sucrose, proline, 
and nitrogen, increased in the leaves of the treated plants (Table 2). There 
is a possibility of spillage of spent wash on the soil only at the seedling 
stage during foliar spray. As the seedlings develop into mature plants, 
the spill is very much minimized because of spread of foliage. Planting 
crops in succession in the same field year after year did not reveal any 
symptoms of injury or abnormal growth in plants. Conductivity and pH 
analyses of the soil before and after planting in a season did not reveal 
any significant difference. The spent wash did not contain any deleterious 
heavy metals. Salts, such as bicarbonates, nitrates, potassium, and 
calcium, present in the spent wash are essential for growth and develop- 
ment of crop plants. In fact, the requirement of sodium is very well 
known in C4 plants. Incidentally, this is evident from inocuous bioac- 
cumulation of salts in the treated plants (data not shown), which grow 
luxuriantly compared to the control. Therefore, we conclude that the 
spent wash can be used as liquid fertilizer for crop improvement. 
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