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ABSTRACT

Out of the four methods of solid waste disposal the most apl and appropnate one 15 vermuiculiure
biatechnology from both ecology and economic viewpoint, since il is commercially viahle and
ecofriendly. The most fundamental action is performed by the verms on solid waste is change in CN
ratin. The present project deals with the chanpe in C/N ratio by (hree different species of carthworm
Periomyx sansibaricns (Michaelsen), Dichogaster affinis (Michselsen) and Lampito manritii (BKinberg)
in laboratory condition to standardize & locally availuble specics for use in vermiculture. The solid
waste initially taken had a €™ mtio as 16.02, 14.77 and 13.75 for the three species, which afler 90
days of eanhworm inoculation showed the C/N ratio of 2,10, 9.42 and 2.65. The change in C/N rago
is due to feeding of waste by earthwooms. The lowering of C/M ratio is basically achieved by combustion
of carbon during respiration, PMlants cannot assimilale mimeral nitrogen unless the C/N atio 5 i the
orderof 20:1 or lower insoil, The experiment with carthworms revealed considerable increzse in both
C and N in cast in comparison to the food material. The increase in carbon was less than that of
mifrogen, The wormeast becomes microbially more active than the food the easthwonms ingest. which
further helps in degradation and consequently conversion of waste material into uselul fertilizer without
any karmifal byproducts, which are otherwise obvious by decaying or decomposition.

INTRODUCTION

With more than 65% of India's 250 million urban population living in crowded Class-1 towns (having
a population of over one lakh) and 10% of it in the overcrowded metropolitan cities, the situation viy-
a-vis solid waste disposal becomes more alarming. As & result, our cities and towns are facing the
threat of being overrun by garbage, and the piled-up waste is threatening our health, environment and
well-being. India spends about Rs. 230 million per vear for waste disposal alone. This expenditure
includes the cost of collection, transportation and disposal. Despite spending such a huge sum of
money on waste disposal, air and water pollution remain unabatad in India. This problem persists due
to the incfficient, and improper disposal svstem. In India, a; least 60% of the solid wastes are organic
in nature. These wastes are often rich in plant nutrients (Table 1).

To get over this problem, in many countries and some pans of India, garbage is being used 10
produce manure, The multifarious benefits of earthworms have drifted the sttention of scientists to
vermicomposting, which employs earthworms as bioreactor. Earthworms are able to convert organic
part of municipal solid waste to rich manure (Modena 1978, Senapati et al. 1980, Mitchell et al. 1980,
Dash & Senapati 1985, 1986, Talukdar & Goswami, 1995) while it completely deodorizes the
composting process (Edward et al. 1985, Bhawalkar 1992).

Since, vermitechnology is both ecologically and economically viable process and can be adopted
with least technicality by a common man, it appears to be most suitable process of conversion of
garbage into gold or the waste into the best in Indian environmental conditions. Keeping the above in
background the preset work was undertaken as a solution to solid waste pollution through
vermicomposiing with locally available earthworm species like Periampy sinsibaricus, (ichagaseer
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affinis and Lampito mauritii, which are not being used as vermicompesting agenis, and to have an
idea of extent of bioconversion of garbage into manure.

MATERIAL AND METHODS

Earthworms were sampled from grassland and garbage sites of Ranchi University campus by Monolith
method as per Dash and Patra (1977). The worms were then hand sorted and cultured in plastic trays
(28 = 15 = 12 cm) having soil and garbage as bedding material. Three species of carthworms, Perfonyx
sansibaricus (Michaelsen), Dichogasrer affinis, (Michaclsen) and Lampito mawriti were used to test
their decomposition efficiency.

Ten culture trays were taken, one was designated as control and three replicates of each species
were arranged. The culture trays were prepared one week prior to inoculation of earthworms and
water was sprinkled on alternate days to induce decomposition. The bedding material was reshuffled
every 15 days to aerate the culture.

OBSERVATIONS

The result of periodical estimation of two important parameters of bioconversion, i.e. total carbon
and nitrogen by the three species used during the experiment has been presented in Table 2. Perionyx
sansibaricus converted the constitution of the garbage by increasing both C and N content and
decreasing the C/N ratio like other worms, An increase in carbon content was of the order of 31.25%,
80.68% and 122.15% by the species on 30th, 60th and 90th days of estimation. Similarly an increase
by 55.45%. 145.45% and 290.90% was recorded on the same interval in total nitrogen content. A
2,22 -fald increase in carbon content and 3.90-fold increase in nitrogen content were observed during
the investigation. On 90th day 43.19% reduction in C/N rutio was observed which was 2.7-fold
decrease aver the initial ratio.

Dichogaster affinis revealed 14.68%, 46.32% and 86.44% increase in carbon content and 25.00%,
83.33%and 19].66% increase in nitrogen content on 30th, 60th and 90th day over the initial status of
carbon and nitrogen. Thus C/M ratio was decreased to 9.42 from initial value of 14.75. On the whole
1.86-fold increase in carbon content and 2.91-fold increase in nitrogen content was observed by the
species. On the days of estimation (30th, 60th and 90th days) 1.23, 1.63 and 1.79-fold increase in
carbon and 1,43, 2.15 and 2.88-fold increase in nitrogen content were recorded in soil inoculated

“Table 1. Poicniial of wasic biomass resources @ Indiw. (After Vimal & Talslokai 1982 aid Abbas & Ramasaimi 1999)

Organic resources Craantity Flnnit nutnents Total

{1308 ol 10

M PO, K.O

Animal wastes 170432 41119 12986 1952.0 TI52.5
Crop residue 1599 .5 Eing 5a2.7 20854 34549.0
Fruit and vegetable wasics 03 02 ol 12 03
Forest residus 1750 2436 344 Q8.8 ATHE
Fish and manne wistes 0.3 4 9 0.3 68
Human habitation wastes IR 8155 32| 2453 13854
Aquatic biomass and other wastes s 600 300 i 0 1500
Biofertilizers &40.0 12250 1225.0

Girand Total 22684.1 7270.5 2250.8 44457 139670




VERMICULTURE BIOTECHNOLOGY FOR POLLUTION CONTROL 403

Table 2: Characteristics of different eanthworm cultures durmg different durations (N =3, Mean £ SEM),

Species Days afier Carbon (%) Mitrogen (%) CHetic % decrense in C/N ratio
worm inoculation over initil culture
Pericnyr 0 1.76 + 0.02 Dd+ D00s 16,02 -
sansibaricus 30 231£0.01 WA71 £ 0002 13.57 1529
] J A8 004 270 + 0004 .78 2946
20 391+ 005 0430 £ 0,020 Q.10 43119
Dichogaster i 177 £ 0,04 0.120 £ 0,001 477 -
uffinis 30 203001 0150+ D005 13,56 519
&0 259+ 0,01 0.220+ 9003 1.7 2031
o0 331+005 0350+ 9.001 942 i6.22
Lampita 0 179+ (.03 0,130 £0.010 13.75 -
manaritit 30 221£0.10 0. 186 £ 0.006 11.88 |3.60
a0 293+ 003 0280+ 0005 10 46 RER: 7l
o 362£000 0,375 <+ 0.003 ORE 2081

with Lampito mauritii. The decrease in C/N ratio by the species on 90th day, i.e. 29.8]%, was a
decrease by 2.16-fold over the initial ratio.

The experimental results showed that C/N ratio was reduced maximum by Perionyy sansibaricus
(43.10%) followed by Dichogaster affinis (36.22%) and Lampito mauritii (29.81%). The percentage
of decomposition on the basis of garbage and compost ratio was more than 90% in all the cases,

DISCUSSION

Lindwist (1941) reported that earthworms increase the nitrate production by stimulating bacterial
activity and through decompesition of their own bodies. The presence of earthworm has a marked
effect upon nitrogen transformation in a tissue waste or cow slurry mixture. Nitrogen mineralization
was greater in the presence of earthworms and this minerzl nitrogen was retained in the NO, from,
which is due to the favourable condition for nitrification produd by earthworms. Earthworms assimilate
organic nitrogen and excrete approximately equal amount of nitrogen as ammonium and muco-proteins
(Meadham 1957). Feeding on serobic sewage sludge and domestic animal manure, earthworms increase
their overallrate of decomposition (Mitchell etal. 1977, Homor & Miichell 1981). It has been observed
that earthworms decrease the proportion of anzerobic to aerobic decomposition, which results in a
decrease of methane and volatile sulphur compounds (Mitchell et al. 1980, Waugh & Mitchell 1981).
Edwards (1981, 1982) found that worm activity in the animal waste changed most of the nitrogen
from ammonium to the nitrate form. Riffalda & Leximinzi (1983) observed that manure samples
inoculated with E. foetida decompose more rapidly and show a higher degree of humification than
uninoculated samples. In general, pH values towards neutrality were maintained in the treatments
inoculated with earthworms as compared to non-inoculated residues. As suggested by Wallwork { 1983),
all enzymes are active in a very narrow pH range and earthworm bioreactors efficiently maintain the
high non-linear parameter like pH. The active calciferous gland in the earthworms contain certain
large quantities of carbonic anhydrase, which catalyse the fixation of carbon dioxide in the form of
calcium carbonate, preventing the fall in the pH of the body fluid. Albanell et al. (1988) concluded
that earthworms accelerated the mineralization rate and converted the manures into castings with a
higher nutritional value and degree of humification. The castings obtained from manure mixed with
cotton wastes showed good fertilizing quality, sugeesting that this kind of industrial residue may be
used in the vermicomposting. Gaur (1992) showed that a C/N ratio of 30-40 is optimum for efficient
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composting. The present finding support the above results, as decomposition was high with earthworms
with considerable decrease in C/N ratio.

Hand et al. (1988) studied the changes during composting of cow dung slurry with and without
E foetida for a period of 35 days. Most of the initial ammonium nitrogen contained in the slurry was
lost by 14 days, probably largely due to volatilization of ammonia. In the treatment containing
garthworms, nitrate nitrogen was conserved throughout the experiment while in the slurry without
wiorms, a small initial increase in NO, occurred, and the level of this constituent subsequently fell to
a level below that of the beginning of the experiment. Organic carbon content of the mixture containing
worms declined rapidly at the beginning of the experiment but stabilized after 21 days. At the end of
this experiment, carbon content of the slurry was lower than that of slurry without worms. The C/N
ratio of a slurry containing earthworms decreased rapidly. In the present investigation, however, both
Cand N increased after earthworm inoculation but C/N ration decreased probably because the garbage
initially had lower C and N than that of Hand et al. (1988) experiment who used cow dung shurry
having very high C and M.

Manna et al. (1994) swudied the changes in ash content, water-soluble carbohydrate, C/N ratio,
cation exchange capacity and bicdegradability index of various organic wastes inoculated with
vermiculture after 180 days of composting. The results indicated that inoculation of the material with
earthworms significantly increased the ash content and CEC of all the waste materials, but the increase
in CEC moculation with earthworm was relatively less as compared to control. Though the C/N ratio
was narrowed down in both the inoculated materials yet the magnitude of effect was larger in the
former case. Similarly, significant reduction in both, water-soluble carbohydrates and water-soluble
carbon was noted in both the treatments. The minimum value of biodegradability index value was
recorded in the city garbage followed by maize stalk, chickpea straw, wheat straw and soybean straw
by Manna et al. (1994} is in agreement with the present finding.

Our present findings are in agreement with the reports of Edwards and Lofty (1977), Satchell
(1983, Lee (1985) and Reinecke et 2l. (1992) who demonstrated more or less similar changes in the
chemical composition of earthworm bedding materials as a result of casting activity, Diash and Senapati
{1985, 1986) showed a decrease in the C/N ratio of earthworm cultures by 31-61%. Julka and Mukherjee
(1986} have also documented an increase in carbon, nitrogen and organic matter and the decrease in
the C/N ratio of culture soil after worm inoculation.

Cwerall, the chemical composition of the vermicompost produced by the activities of the earthworms
studied was somewhat better than the widely acclaimed Cuban worm humus (Rosset & Benjamin
1693). Therefore, the breeding and composting potential of these three species of earthworms may be
effectively utilized in vermitechnology as one of the important components of organic farming and
sustainable agriculture in India.

On the basis of the experimental results it can be concluded that vermitechnology is a suitable tool

to be used for organic solid waste management with locally available species of carthworms giving
double lold benefit - the environmental pollution control as well as means of livelihood.
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150 million children suffer malnutrition, says UNICEF

While “spectacular gains™ have been made against some nutritional deficiencies, ona-third of chil-
dren in the developing world are malnourished, according to a report released on Wednesday.

Thereport by the United Nations Children’s Fund (UNICEF) found that child malnutrition in the
developing world had fallen from 32 per cent to 28 per cent, or about 150 million children in all. But
nearly half the children in South Asia and less than one-third in sub-Saharan Africa were malnour-
ished, it said.

*“The familiar symbol of the visibly starving child misrepresents the problem. In reality, most
malnutrition is totally invisible,” according to the report "Malnutrition: The News'.

Frequent illness, not a lack of food, is the major factor in malnutrition, the report said. The over-
whelming majority of malnourished children live in homes with enough foed, according to the study.
Illness can cause a lack of appetite, calories are used up fighting infections and vomiting and diar-
rhoga drain away vital nutrients.

The vast majority of malnourished children develop the condition in the first three years of life -
a critical period for brain and body growth,

“The greatest tragedy of malnutrition is that it prevents children reaching their full potential,” said
former James Bend actor Roger Moorg, 8 UNICEF goodwill ambassador.

On the up side, the report said | 8 countries — including China, Mexico, Indonesia, Bangladesh and
Vietnam — reduced child malnutrition by 25 percent or more,

Mere than 70 per cent of the developing world's households now use fodized salt a rise of 50 per
cent — protecting an estimated 12 million children a year from suffering brain damaged as a result of
iodine deficiency.

Vitamin ‘A supplements now reach half the werld's children, saving about 333,000 lives a vear, the
report said. And the decline in breast-feeding - key 1o pood nutrition — appears o have ended.

The study was conducted in more ihan 100 countries. Iis figures were compiled from the largest
ever data collection on infant well being and the first released in a decade.

COLA-WATER WAR: Kerala villagers cross swords with Coke

over indiscriminate groundwater use

Even as Coca-Cola draws & generic link with all things cool in its latest ad, the sofi-drink giant is
feeling the heat of a two-month-long agitation by local villagers against its bottling plant in Palakkad
district of Kerala. Their grievance: excessive groundwater exiraction by Hindustan
Coca-Cola Beverages Private Limited (HCBL), a Iocal unit of the multinational company.

Double indemmnity: Death by DDT
Despite the ban on Dichlorodiphenylirichloroethane (DDT) by most developed countries in the
1970s, India spraved 7,000 tonnes of DDT in 2001-2002. Ignoring the widely accepted fact
that DDT induces alarmingly high levels oftoxicity and possible carcinogenicity, India has continued
to consume 3,50,000 tonnes of DDT since 1985, mainly for agricultural and public health purposes.
Studies reveal Indians have one of the highest body DDT concentrations, Now, intensive use of DDT
has made mosquitoes resistant to the insecticide.

(Compiled from varions newspapers and newsletiers)



