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Enrichments of Nutrients in Organic Wastes Through
Anaerobic Digestion

K. R, SWAMINATHANY, P. RAJASEKARAN?, R. MANIANY, and 5. KAMARALL

in & study on the comparison of various bio digested slurey specimens with the fam yard
manure and cempost. 1t was faund that simultansous production of manure and gee fram
catile dung and craanic waste was economical. Recycling ol organic wastes for biogae
generation as well es for production of manure appeared to be a worth while proposiion 1o

abtain meximum sconomic benefil,

in these days of increasing cost of
fertilizers, there is 2 need to concentrate
research efforts towards production of
organic manure which forms a good
source of plant. food nutrients. The
anaerobic breakdown of organic wastes
in biogas plants results not only in the
generation of methane rich biogas but
also in the production of non-offensively
smelling manure ready for application
to crop fields. Biogasification has fur-
ther great advantage that the nutrients
in the waste materials-nitrogen, phos-
phorous and others are not wasted but
are retained in a compact residue. This
is more suitable for use as fertilizer
than the original material. The pre-
ponderance of nutrients depends upon
cellulose, protein contents etc., pro-
perties of substrates added.

It has also been reported that the dig-
ested slurry when applied to crops gave
better response (Lauraand ldnani,1972;
Biswas, 1975). An attempl has been
made in the present investigation to dis-
cuss and compare in detail the results of
manurial values of various waste incor-
porated biodigested slurry specimens

(Parthenium,

with the other forms of organic manure
viz., farm vard manure and compost. -

MATERIAL AND METHODS:

The organic wastes employed In
the conduct of experiments. viz.,
cowdung, biodigested slurry, ground-
nut shell, compoesite mixture of weeds
water hyacinth .and
saranai) farm yard manure and compost

‘were collected locally frem Tamil Nadu

Agricultural University campus. The
press mud was obtained from M]S.
Sakthi Sugar Factory at Appakudal,
Tamil Nadu. The various wastes were
incorporated with cowdung and old

slurry in the proportion of 411112 (v/v)

respectively, in five litre capacity
digesters and the gas output (the
results of which are not reported) was
measured by water displacement
method over-12 weeks period. The
composite mixture of well mixed bio-
digested slurry specimens from the
waste incorporated = treatments © in
addition to farm. yard manure and
compost, were analysed following the
method described by -Humphries
(1956) for total nitrogen, by Jackson,
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(1962) for phosphorus and potassium
respectively.

RESULTS AND DISCUSSION:

The analytical data of composite,
‘waste incorporated biodigested slurry
as well as cow dung, farm yard manure,
compost etc. are presented in Table 1.
The wvalues varied with the wastes
‘examined, The values for nitrogen
was found maximum-the guantity esti-

mated being 1.95 - percent, with press

mud followed by 1.42 percent with
groundnut shell and 1,30 percent with
the composite mixture of weeds in-
corporated treatments. The manurial
values of biodigested cow dung slurry
was better when compared with undi-
gested cow dung recording 1.35 and
1.14 percent nitrogen respectively. The
relative phosphorus (as its pentoxide)
and potassium (as its oxide) values
estimated are also depicted inTable 1.

For the establishment of proper
microbial flora and in bringing about
the biodigestion process efficiently,
nitrogen is very much needed. If there
is insufficient nitrogen, the gas genera-
tion will be very much limited. The
increase in nitrogen content of all the
wastes incorporated treatments -when
compared with the control (cowdung
alone) might be attributed to the high
initial nitrogen content of the wastes
iri addition to the build up of microbial
biomass. During the degradation of
waste materials, the carbon is utilized
for energy and growth by the microor-
ganisms in higher amounts compared to
that of nitrogen. This results in a
biodigested slurry having comparatively
narrow C/N ratio. Further, ammonical
nitrogen released due to the degrada-

ANAEROBIC DIGESTION OF ORGANIC WASTES

tion of plant proteins are not [ost by
volatalization, but are recycled forming
nitrates which can happen in an an-
aerobic environment (Waksman, 1957;
Eckholm 1976) Singhal (1977) and
Muraleedharan (1977) stated that the
quantity and guality of nitrogen content
of liquid slurry obtained from the gas
plant is more when compared to cow
dung lend support to the results
obtained in the study. Mishra (1954).
however could obtain only 0.931
percent nitrogen in the farm yard

~ manure when compared ta 1.23 percent
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in the present study. Nagar (1875)
has stated that the cow dung manure
is richar in the 'N’' content (1.5Y%
against 0.753 percent in farm yard
manure. )

~ From this study, it is evident that
simultaneous production of manure and
gas from cattle dung and organic
wastes is an attractive proposition,
economically. Moreover, the utilization
of organic wastes is of great economic
significance from the points of view of
public health, pollution control and
environmental protection. In addition
several reports (Krishnamoorthy and
Ravikumar, 1973; Sankaran etal, 1981}
indicate that the application of liguid
as dried slurry has given the highest
uptake of differant nutrients as compar-
ed to other organic manurer. As such
the application of biogas plant slurry
seams to help in increasing the supply
of plant food nutitents in a readily
available form and in higher amounts
for the benefit of crop growth. Trials
conducted in China on the fartilization
of wheat with. biogas manure, gave a
174, increase in grain yield, over
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conventional compost  (Anonymans,
1978). Thus it is highly desirable and
worthwhile to recycle the organic
wastes not only for biogas generation
through biogas digesters but also for
the production of manure through this
"'Miniatlure manure factories™ so as to
obtain maximum economic benefits for
mankind.
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Tabta-1 Manurlal Valves of the Organic Wastes

(Expressed .in %, on 'wan'dn{'basis]'

Treatments/Proportion (V/V) M P K
CD:05:GS 1:1:4 1,42 085" 0.96
CoD:08:CMW “ 1:171:4 1.30 o7 10'.55
CD:0S:PM T:1:4 . 1.96. 29 ¢+ - 083

ch : OS5 ; Wil 1:1:0 - 1.29 . 0.6 1re

Cow dung alone - '1.14 . 0BG v ﬂ;ﬁ_d-
Biodigosted cow dung slury - 136 0.74 - .072

Farm Yard manure 1,23 o062 IU.BB
Compost . 128 0.93 -0.95

COo =. Cow duné- 0F == D]d Sturry' ‘GS = Groundnut Shell

CMW = Composite Mikture of Weeds

PM. . == - Press Mud

(Figures represent mean of three raplmanuns}
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