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Abstract: Physiochemical characterization of diluted molasses and three different soils were carried out for
additive plant nutrients such as phosphorous, potassium and other physical and chemical parameters. The
seeds of Lady’s finger (of make Ankur) were sown in each polythene bag containing 0%, 0.2%, 0.5%, 1%, 1.5%
etc. blended soil with diluted molasses. The growth of plants was monitored regularly after every month up to
three months from the date of plantation for all the three soils in rainy, winter and summer seasons of the year
2009-10. From the commercial viewpoint, the overall maximum number of fruits were founded in rainy and winter
season at 0.2-0.5% blending concentration and in summer it was at 0.5-1.0% blending. The present work shows
the possibility of use of effluents by blending with soil for better plant growth.
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INTRODUCTION other chemicals equally present are found poisonous

Industrial and economical activities of man in his chemicals are poisonous to human, found toxic to aquatic
immediate environment has brought about improved life [7] as well as they may result in food contamination.
living conditions, however due to these activities wastes However, effluent irrigation has been practiced for
produced get disposed on land which has a negative centuries throughout the world [8-9]. This effluent
effect on ecological balance and thus  threatening  his irrigation provides farmers with an enriched water supply
own existence on the planet. Population explosion, rapid and the society with a reliable and inexpensive system for
industrialization and more urbanization in India has wastewater treatment and disposal [10].
created huge problems of environmental pollution by India being a major producer of sugar in the  word,
producing a large quantity of solid and liquid wastes. In the sugar industries contributes substantially to the
developing countries, the disposal of industrial and economic development and offer employment potential.
domestic waste is becoming a problem of great concern, Molasses is one of the important by-products of sugar
which may cause land, water and air pollution. These industry. It is a main source for  the  production of
highly toxic effluents  were  discharging  directly to alcohol  in  distilleries. They produce 40 billion litres of
adjacent soil and river [1]. raw spentwash (RSW). This RSW is highly acidic and

Soil contamination by industrial effluents has containing easily oxidisable organic matter  with  very
affected  both  soil  health and crop productivity. These high BOD and COD (J.D. Patil et al.1987). For the
wastes include a variety of chemicals like heavy metals, irrigation purpose, diluted spent wash could be used
phenolics, etc. [2-3] Heavy metals [4] get accumulated in without adversely affecting soil fertility [11-12]. It also
the living cells which causes the decrease in cell activities, increases the growth of shoot length, leaf number per
inhibition of growth and various deficiency/ diseases in plant, leaf area and chlorophyll content of peas [13]. The
plants. Some heavy contained in these effluents from the distillery spent wash can be also useful as a substitute for
industries have been found to be carcinogenic [5] while chemical fertilizer [14] by diluting it to reduce the

depending on the dose and exposure duration [6]. These
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concentration of cations and anions, which are injurious
to plant growth. However, not much information is
available on the impact of molasses on the growth of
Lady’s Finger. Therefore the present investigation is a
part of systematic work undertaken to study the effect of
molasses (i.e. Effluent) on the growth of plants (Lady’s
Finger) and thereby to control the pollution load. 

MATERIALS AND METHODS

The effluent molasses were collected from the Purti
Sugar And Power Limited, Bela, Dist. Nagpur
(Maharashtra), India. The 1.2312 gm of molasses was
diluted to one liter by distilled water. The physico-
chemical properties of the diluted molasses were analyzed
by following the procedure of APHA [15]. Seeds of Fig. 2: No of fruits in March 2010
Lady’s finger were collected from the market. Three
different soil samples collected at 25cm depth were air
dried and powdered. These three soils were blended with
diluted molasses in % by weight as 0%, 0.2%, 0.5%, 1%,
1.5% etc. and were kept in cleaned polythene bags. Two
seeds were sown in each bag. All plants were watered
equally with same period and the same water. All
chemicals used were of AR/GR grade. 

The height, number of leaves and number of fruits on
each plant was recorded after every month up to three Fig. 3: No of fruits in July 2010
months. The observations were taken in rainy (June-
Sept.), Winter (Dec.-March) and summer (April-July) in (17) at 0.5%. Figure 1 shows the number of  fruits  for S

S2 and S at various concentrations. The fruits were seen
maximum at 0.2% for S  (10) whereas for S  (12) and S (10)

RESULT AND DISCUSSION at 0.5%. Thus, 1% and 0.2% for S , 1% and 0.5% for S  and

Table 1 shows the physico-chemical analysis of concentration for Lady’s finger plants. This shows that
diluted molasses and irrigation water. The analysis of the use of diluted molasses at these concentrations
diluted molasses shows that it is slightly acidic and resulted in better utilization of plant nutrients like Na, Cl,
contains a fairly good amount of Ca and Mg and other N, P & K. Nennah & Kebbia [16] also noted increased
essential nutrients like Na, K, Chlorides, Carbonates, yield of sugarcane to about 20% by the irrigation of
bicarbonates and sulphates. The physico-chemical effluent from an integrated pulp paper mill.
parameters of soils S , S  and S  are shown in Table 2. In winter, the plant height was maximum in S  at 0.2%1 2 3

Observations of growth of lady’s finger with respect to (17inches), in S  at 1% (19.5 inches) and in S  at 0.5% (19.5
plant height, number of leaves, flowers and fruits after inches) molasses concentration.  The  maximum  number
three months from the date plantation for three soils were of  leaves  for  S  (39)  and S  (46)  were  at  0.2%  and for
recorded in rainy, winter and summer seasons of the year S  (47) at 0.5%. The flowers were maximum for S  (16) at
2009-10. 0.2% whereas for S  (21) and S  (20) at 0.5%. Figure 2

The experiment was started in the rainy season; the shows that the fruits were observed maximum for S  (9) at
plant height was maximum in S  at 1.0% (21 inches), in S 0.2% and for S  (11) and S  (12) at 0.5%. Therefore, 0.2%1 2

at 1% (22 inches) and in S  at 0.5% (18.5 inches) molasses concentration for S , 1% and 0.5% for S and 0.5%3

concentration. The maximum number of leaves for S  (40), blending concentration for S  emerged as the optimum1

S  (41) and S (37) were at 0.5%. The flowers were level concentration for Lady’s finger in the winter. Dhar2 3

maximum at 0.2% for S  (18), for S  (19) at 0.5% and for  S [17]   reported   that, due   to oxidation of carbohydrates1 2 3

Fig. 1: No of fruits in September 2009
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Table 1: Physico-chemical characteristics of diluted molasses and irrigation
water:

Sr no. Parameters Diluted molasses Water
1 pH 6.68 7.18
2 Conductivity 0.90 ms/cm 3.41 ms/cm
3 Calcium 2.40 me/l 4.8 me/l
4 Magnesium 2.20 me/l 1.6  me/l
5 Sodium 2.40 me/l 0.71 me/l
6 Potassium 0.55 me/l 0.41 me/l
7 Bicarbonates 0.40 me/l 2.0  me/l
8 Chlorides 4.80 me/l 2.0 me/l
9 Sulphates 2.34 me/l 1.52 me/l

Table 2: Physico-chemical characteristics of soils:
Sr. No. Parameters S S S1 2 3

1 Bulk density g/cc 1.49 1.61 1.78
2 W.H.C% 75.83 75.83 58.42
3 pH 7.63 7.70 7.65
4 Conductivity ms/cm 0.51 0.53 0.50
5 P as phosphate kg/hectre 16 18 20
6 Na% 0.52 1.78 0.63
7 K kg/hectre 552 625 289
8 Organic C % 0.39 0.34 0.49
9 Ca % 36 27 29.25
10 Mg % 3.68 9.20 3.68
11 Porosity % 60.05 54.52 35.63
12 Moisture % 8.99 7.16 10.02
13 Zn( ppm) 0.25 0.48 0.47
14 Cu( ppm) 1.16 2.84 1.41
15 Fe (ppm) 0.29 0.56 0.64
16 Mn (ppm) 2.04 5.21 1.62

(60-70% molasses) organic acids are formed which
dissolves the native Calcium Carbonate and helps in
reclamation of alkali soils. 

The  optimum  value  of  plant  height   in  summer
was observed at 0.5% in S  (19inches), in S  (18.5 inches)1 2

it was at 0.5% and in S  (21) at 1% molasses3

concentration. The leaves were found maximum for S  (30)1

at 0.2%, for S (31) at 0.5% and for S  (36) at 0.2%. The2 3

maximum  flowers  were  found  at0.5%  for   S    (22),  for1

S (19) at 0.5% and for S  (14) at 0.5%. Figure 3 indicates2 3

that maximum fruits were observed at 0.5% for S  (13)1

whereas at 1% for S  (11) and S  (7). Thus, in summer,2 3

0.5% & 0.2% for S , 0.5% & 1% for S also 0.5% and 1%1 2

blending concentration for S  are the optimum level3

concentrations.  These findings are in accordance with
the observations recorded by Somashekar [18] in jowar,
Bajra and rice. 

From the commercial viewpoint, in rainy season and
winter the overall maximum number of fruits  was  found
at  0.2 to 0.5% blending concentration and in summer at
0.5 to 1% blending concentration.  Thus, at these
blending concentrations, the Lady’s finger plants are able

to absorb  maximum  amounts  of  nutrients  both  from
soil and diluted molasses resulting good yields. This
indicates that, the ingredients present in the blends of
diluted molasses and soil at particular concentration are
supportive to the growth of plants. 

CONCLUSION

The present work shows that, in general 0.2 to 1%
effluent-soil blending concentration gives positive
results. That means nutrients present in diluted molasses
are essential  at  a  particular  concentration  only  and
thus are supportive to the plant growth. Thus the
utilization  of  diluted  molasses in agriculture may save
the costs of fertilizers and elevates the economy of
farmers if used in proper ratio by blending.
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