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ABSTRACT

Disposal of poultry droppings (PD) through anaerobic
fermentation leading to biogas production, and the nutritive
value and utilization of the resultant biogas slurry was studied
in broflers. Economics of the biogas production and recycling of
biogas slurry as a feed ingredient to broilers was examined

Floating drum (KVIC-Khadi village and industries commission)
and fixed dome (Deenabandhu) model of biogas plants, each of 2 m3
capacity was used to generate bfogas from poultry droppings.
Poultry droppings about 35 kg were collected from cage housed
cocks fed on layer mash, and a mixture of poultry droppings and
water (1:2 w/v) was prepared daily to feed the biogas plants

The fermented effluent from biogas plants 1.e., biogas
slurry was sun dried. The dried poultry biogas slurry (DPBS)
meal was analysed for proximate composition, calcfum, phosphorus,
aflatoxin and phytin phosphorus. Dry matter metabolizability,



apparent metabolizable energy(AME) was estimated 7» v7ve in DPBS
meal, PD and maize.

DPBS meal, was included in broiler diets at 100 and 200 g/kg
replacing a mixture of groundnut extraction + saw-dust +
d1ca1c1um'phosphater+ calcite powder constituted to contain the
same amount of protein, calcium and phosphorus as in OPBS meal.
The performanbe of broilers (24 groups, 7 chicks/group) was
studjed on diets containfing 0, 100 and 200 g/kg DPBS meal for 1-
39 d age. The performance criterion was growth, feed intake,
feed conversion ratio (FCR) and carcass yield.

PD yielded biogas in both the bilogas plants. Floating drum
model of plant yielded lower quantity of biogas and the slurry
was more watery resulting in higher viscous digester contents
than fixed dome model. Biogas slurry was free from offensfve
odout, insect breeding and fly menace.

DPBS meal contained 3B3 kcal AME, 125 g crude protein, 18.9
g ether extract, 219.6 g crude fibre, 475.3 g ash, 210 g acid
insoluble ash, 66.8 g calcium and 23.1 g phosphorus per kg. The
entire phosphorus content was non-phytin

DPBS meal was free from Salmonella sps, £.col7 pathogens.

Body - weight gain of broilers fed on reference, 100 and 200
g/kg DPBS meal were 1125, 1099 and 1057 g respectively. Only on
200 g/kg level of DPBS meal, growth depressfon was significant (p
> 0.05) compared to reference. Feced intake was higher and FCR
was poorer on DPBS meal diets than on reference dfet.

The DPBS meal can be safely used upto 100 g/kg in broiler
diets without depression 1n growth. The cost of brotler
production on DPBS meal! was similar to broilers reared on
reference diet. Economic study revealed that PD can be processed
to generate biogas and DPBS meal, and recycled to broilers thus
making an environmental friendly disposal.
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CHAPTER 1
- INTRODYCTION

Poultry industry {s growing rapidly in our country. Poultry
excreta 1s contributing to about 1 million tonnes per annum.
Poultry excreta 1s available 1n the form of deep 1itter manure
from floor reared birds and poulitry droppings from cage reared
birds. ..

Fresh poultry droppfngs contain about 70 ¥ moisture and
favour 1nsect/fly breeding in the premises of poultry house,
Also moisture accumulation in the poultry house leads to ammonia
generation detrimental to health of the birds.

Poultry droppings is known to cause fly menace, obnoxious
odour particulary during high humid weather conditions, Its
disposal as manure for crops and fish ponds 1s known to create
environmental problems such as increased soil nitrogen and
phosphorus 1levels .favouring acceleration of eutrophication
process leading to drastic changes 1n plant and anfmal ecosystem,

There are reports that poultry droppings via anaerobic
fermentation, yield biogas, blogas slurry of nutritional
importance to animal feeding, 1improve sanftation, and reduces

environmental pollution,



Poultry droppings are rich 1n calcfum and phosphorus and
also contain unidentified growth factors such as B-complex
vitamins. Dried poultry excreta has been used in poultry diets
to minimise the cost of feed. It 1s known that droppings contain
undesirable micro organisms which may endanger the health of the
birds and consumers safety.’

This study 1s aimed on the 1influence of anaerobic
fermentation 1n the process of recycling poultry droppings

through bfogas technology.
Objectives:

e To study the influence of anaerobic fermentation on poultry
droppings to minimize environmental problems.

e To study the sufitability of anaerobic fermented byproduct as a
feed ingredient to broilers

e To evaluate economics 1involved 1in disposal of poultry

droppings for biogas production and recycling to broilers.
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CHAPTER 2
REVIEW OF LITERATURE

Poultry industry 1s growing rapidly in our country. There
are gbout B9 million commercial layers and 275 million commercial
broilers. Indla ranks sixth position in the world's egg
production, producing 24,800 million eggs per annum. Andhra
Pradesh ranks first, contributing to 6420 million eggs per annum

(Indian Poultry Industry Year Book, 1994).

2.1 Poultry manure and i1ts disposal

Poultry manure {s available in the form of deep 1itter
manure from floor reared birds and poultry droppings from cege
reared birds. An adult laying hen voids 0.048 kg dry matter per
day ( Langar, 1994 ). Based on this, it 1s estimated that the
present commercial layer stock of 89 millions can generate 1.6
miliion tonnes of poultry manure. Among this, cage droppings
alone can contribute to nearly 1 million tonnes per annum.
Poultry manure is disposed mainly as fertilizer to crops and to

lesser extent to fish ponds.



2.2 Poultry manure - a threat to environment

Fresh poultry droppings contain high moisture (60-70 %),
pose fly menace, favours insect/fly breeding and often liberates
‘ammonia 1n th? poultry house detrimental to health of the bird.
Poultry droppings generates obnoxious odour, and creates
environmental pollution to humans as well,

Poultry droppings contain nitrogen ( 1.22 -1.63 %),
phosphorus (0.89 - 2.04 %) and potassium (1.34 - 1.7 %)( Bishnoi
and Bajwa, 1994), of which nitrogen and phosphorus are the main
soil_ pollutants when poultry droppings are applied to crops as
fertilizer. It also enriches the surface water with these
pollutants and accelerates eutrophication (environment that
favours plant 1ife over animal 1ife due to organic matter
decomposition reducing dissolved oxygen levels in water) leading
to imbalance in ecosystem (Roland et 4/7.,1993).

Poultry droppings (PD) can cause spread of diseases to human
and enima]g partjcu]arly Salmonella sps, E.col7 pathogens etc.
(A111 et al., 1990). PD when appifed to fish ponds can cause
increased mortalfty of fish particularly fingerlings due to
organic matter decomposition which lowers the dissolved oxygen 1n

water (Jiayu and Zhengfang, 1990).



2.3  Chemical composition and nutritive value of

Poultry droppings

Composipion of poutlry droppings varies with the age, body
welght, breed of birds, quality of feed given and the system of
collection, processing and storage. Chemical composition eand

nutritive value of poultry droppings s shown itn Table 1 and 2.

2.4 Biogas producttion
2.4_.1 Nechanism of biogas production

Biogas production occurs in many natural ecosystems such as
orgonig sediments of aquatic systems, marshes and soil, in the
rumen and large intestine especially in herbivorous animals, It
involves a complex mixture of anaerobic bacteria which convert up

to 90 X of the combustible energy of the degradable organic

matter to methane and carbondioxide (Fig. 1 ).

Figure 1: Anaerobic fermentation of organic seolids

(hydrolysis) {methane
formation)

Fats Fat )

decomposing :

organisms
Celiulose Celijulose Acid bacteria Methanogenic

decomposing bacteria

: organisms Methane +

Carbondioxide
Proteins Protein

decomposing
organisms



Table 1

Chemical compostion of poultry excreta from different
sources (X on DM basis) (Langar @& @, 1994)

Broiller waste

Layer waste

Litter Cage Litter Cage
droppings droppings

Crude protein " 28.i(24-31) 21.8 (20-23) 17.4(16-19) 24.8 (23-28)
True protein 15.8(15-17) 10.8 (10-12) - 11.3
Crude fibre 20.4(16-24) 20.2 (17-28) 23.2(20-26) 19.2 (12-28)
Ether extract 3.3 1.44(1.21-1.66) 0.73 1.45(0.8-2.0)
NFE 29.5 33.9 (30-37) 38.0 33.8 (28-38)
Total ash 15.0. 26.4 (21-29) 29.0(28-29) 23.7 (21-28)
ME (kcal/kR) - 950-1350 - -
Calcium 2.30 1.65 - 8.80
Phosphorus 1.7¢0 1.45 - 2.50
Magnesium 0.48 Q.66 - 0.67
Sodium 0.564 0.40 - 0.94
Potassium .2.04 1.40 - 2.33
Iron(ppm) 1414 3480 - 0.20
Copper(ppm) 267 20.5 - 160
Manganese(ppm) 286 245 - 406
Zinc(ppm) 275 47.5 - 463




Table 2. Amino acid composition of *dried poultry manure (g/kg)
(McNab et al , h974)

Anmino acid £/kg Amino acid a/kg
Asparatic acid 8.7 Threonine 6.3
Serine 8.2 Glutamic acid 16.6
Glycine 6.8 Alanine 8.2
Valline 4.9 Methionine 1.2
Cystine 1.8 Leucine 7.0
iso-Leucine 3.8 Phenylalanine 3.9
Tyrosine 3.4 Histidine 3.0
Lysine 5.4 Arginine 6.1

*contalned 54.9 g nitrogen, 112.1 g true protein, 88.4 g uric
acid, 0.6 g urea per kg



2.4.2 Composition and properties of blogas

Blogas contains 55 - 65 % methane, 35 - 45 %
carbondioxide, traces of hydrogen, hydrogen sulphide and ammonia
(Majundar, 1982). Biogas 1s non poisonous. It has a calorific
value of 4700 - 6000 kcal/m®, specific gravity of 0.86
(Bhattacharyyaftfgb3).

2.4.3 Factors affecting anaserobic fermentation
Anaerobic fermentation 1s governed by some parameters.

These parameters as given by the Tata Energy Research Institute,

1985-are tabulated below

Parameter Optimum anaerobic conditfons for
anserobic fermentation
s Temperature 35 -400C
e pH 6.8 - 8.5; slurry acts as buffer
¢ C/N ratio 25 - 30 :
e Solid content g - 11 %
e Water content 90 ¥ in input material
Too high water - lTow gas production
. Too 1ittle water - acetic acid accumulation
and interferes fermentation
e Toxic High concentration of ammonia, antibiotics,
substances pesticides, heavy metals like copper and zinc
- etc.,
e Relative time 80-90 % of biogas production s obtianed
within

. 3-4 wk period
+ Organfic loading Dependent on digester volume
rate



2.4_4 Advantages of anaerobic digestion

(National Academy of Sciences, 1977).

¢ Produces methane, and can be stored at room temperature

o Slurry has fertilizer value, used as soil conditioner

e Reduces organic content by 30-50 %

¢ Pathogens are destroyed or greatly reduced in number

¢ Rodents and flfes are not attracted to the end product of
the process

s« Provides better sanitation for disposal of wastes

e Helps conserve local energy resources such a5

wood,electricity.

2.4.5 Blogas generating substrates

Most of the organic matertals are potential {inputs for
biogas production. The commonly used materials are wastes 11ke
animal and human manure, agricultural wastes and crop residues,

aquatic plants, industrial and munfcipal solid wastes etc.,
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Among the animal .excreta, cettle dung is commonly used.
The constitution and biodegradability of the animal manure varfes
from animal to animal and the biogas yfeld from few substrates

is mgntioned below (Bhattacharyya et a47., 1993).

Gas yield (»*) per kg of fresh

manure
Substrate
Cattle dung 0.04
Chicken manure 0.06
Pig manure 0.07
Horse manure 0.07
2.4.6 Biogas plants

Biogas plant 1s the physical installation where bfogas 1s
generated by anaerobic digestion of organic matter. Floating
drum. (KVIC) model, Deenabandhu model (Fig.2) are more popular and
are given below (Tata Energy Research Institute, 1985).

Floating drum model: This plant is destigned by the Khadi
and village industries commissfon, Indfa, popularly known as KVIC

mode) based on a model originally designed by J.J Patel 1n 1951.
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Floating drum model plant 1s a composite unit of digester
and gas holder.The digester is an underground masonry tank. The
gas holder 1s a balancing tank for receiving the gas produced 1in
the digester. The gas ‘holder also acts as & cover of the
digester. The drum rises as the gas 1s collected in it. The
inlet and outlet pipes are two slanting cement pipes reaching the
bottom of the digestgr well on either side and have their openfng
on the surface in the inlet and outlet tanks. The mixing tank
mixes the feed stock matertals and water. A galvanised fron pipe
is used to lead the gas to the point of use. This model generally
runs on & continuous basis.

Fixed dome model (Deenabandhu): Fixed dome model of gas
plant was designed by the UP state Planning Research Institute,
Gobat gas Research statfon, Ajitmal, India 1n 1977,

The - fixed dome model 1s a continuous fed one with an
underground cylindrical digester and a hemispherical closed dome.
The gas outlet 1s through a small pfece of GI pipe fitted at the
top of the dome. The heights of the opening of the inlet and
outiet pipes from the floor of the digester are the same. An
opening is provided in the outer wall of the outlet chamber for

discharging the sludge.
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2.4.7 Materials for construction of biogas plants
Materials required for construction of floating drum and

fixed dome model of blogas plants are presented tn Table 3.

2.5 Poultry droppings - recyciing in Teed

Limited feed and fodder resources in India have necessitated
the development of alternate non-conventional feed resources,
primarily agro-industrial byproduct wastes 1n 1ivestock feed.
One such waste 1s poultry 11tter or cage droppings which can be
recycled as an ingredient in animal feed.

Poultry droppings (PD) has been wused &8s a feed ingredient
mainly for nitrogen, calcfum and phosphorus content. In India,
the current value of PD as a soll fertilizer 1s not more than Rs
1500-per lorry load about 10 tonnes. Considering the prevalent
cost of poultry feed at Rs. 7000 per tonne, the value of
processed PD as a feed ingredient would be more than 1its
prevatent cost as fertilizer,

Poultry droppings is rich 1in nitrogen, organic matter and
minerals (McNab et &7., 1974, Blair, 1974). Limitations for
recycling PD in poultry rations are high ash, uric acid, crude
fibre and low metabolizabiltity content (Blair, 1974) and the

presence of pathogenic organisms (Ichhponani and Lodht, 1976).
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Materials for construction of floating drum and fixed
dome model bhiogas plants

Quantity

Floating drum model biogas plant, (2 m3)

Digester:

Bricks

Sand

Stone chips 0.5 - 0.75" size
Cement

A.C pipes, 100 mm internal dia

CG Frame:

Angle iron

M.S pipe

Square plates

14 mm dia and 32 mm long bolts
with nuts

Gas holder:

Angle iron
M.S pipe
Flange plates

Flats (40x6 mm)

Gas outlet flange (25 mm dia)
Gl bend (25 mm dia)

M.S5 sheet, 2.5 mm (12 gauge)

2060 Nos
1.76 m3
0.60 m3
11 bags
3-4 RM

10.90 m (35x35x5 mm)
1.95 m (40 mm dia)

2 Nos (250x250x6 mm)
16 Nos

16.8 m (35x35x5 mm)

1.15 m (50 mm dia)

2 Nos (250 mm dia and 6 mm
thick)

4.2 m

1 No

1 No

2.256 Nos (2.6 m x 1.0 m)

Fixed dome model biogas plant (2 md) --

Bricks

Cement

Stone chips

Sand

Coarse sand

GI pipe of 0.6 dia with sockets
A.C pipe 6 dia

Iron bars (6 mm dia) for outlet
tank cover

Paint

1000 Nos

14 bags

40 cft (Approx 1.14 m3)
40 cft (Approx 1.11 m3)
40 cft (Approx 1.14 m3)
7" (17.78 cm)

6° (Approx 1.8 meters)
T kg

1L
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McNab et a7.,( 1974 ) studied the use of commercial dried
poultry manure (DPM) 1n layer diets. PPM nutritive value was
examined using colostomised hens. Metabolfizable energy content
of DPM was 833 kcal/kg. The true digestibility of nutrients of
DPM were 64.2 % for true protein, 69.5 ¥ for fat, 91.2 % for uric
acid, 25.5 % for total organic matter and 23.1 % for
carbohydrates. Author concluded that the DPM contained nutrients
of value to the laying hen and that it could be incorporated into
poultry diets in which energy is of secondary 1importance and
where use could be made of the calcium and phosphorous contents.
The apparent digestibility of calctum and phosphorus ranged from
7.1 - 45,3 % and 7.5 - 46.2 % 1n layers.

Virk and Langar (1988) reported that caged poultry droppings
serve 8s a source of minerals 1n broiler ration. For each 5 kg
of PD added in a_rat1on 0.5 kg mineral supplement was reduced.

Apart from aesthetics, a major constraint for recycling
poultry droppings as feed is the apprehension of animal and human
health risks 1ikely to be caused due to the presence of
pathegenic microorganisms, mycotoxins, pesticide residue, drugs
or heavy metals.

Few reports are available that pathogenic
microorganisms are present in poultry Titter. Poultry litter was
reported to contain Clostridium perfringens, ¢! chauvoe?, C1
nover, Coliform sps, Salmonells sps, corynebacterium sps

(Alexander et a47., 1968; Toro and Mudgal, 1983).
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The health risk attributed to pathogenic microorganisms
1solated from the waste ( Coliform sps; E£.col7l;, Kliebsellas sps,;
LfsterfaAsps apd Salmonella sps ) does not pose any problem if
the waste is processed before feeding. Heat processing by direct
dehydration, steam pelletting, deep stacking or ensiling at pH
4.5 are some of the methods which destroy these pathogens from
poultry waste (Langar, 1994 )

~ Information on the effect of processing of poultry droppings
through biogas plant 1s scarce.

Toro and Mudgal (1983) subjected PD to dry heat,
autoclaving. Dry heating at 135°C for 10 hours and 150°C for 4
hours were effective 1n completely sterilfizing the 11tter.

Autoclaving was not effective in eliminating all the

microorganisms. Clostridium sp were destroyed at 1359C and above.
Ory heat treatment resulted in loss of amino acids particularly
1ysine, methfonine, histidine, threonine and cysttne. The cost
of processing of 11tter ranged from Rs.0.38 - 0.57 per kg for
dry heat treatment.

Ahujp et a71.(1983) studied the solid state ferment;1on
technique by Asperglllus niger and Rhizopus orize for the
biodegradation of crude fibre and wuric acid 1n the PD into

protein rich mass to be incorporated in the poultry diets.
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Roland et a7. (1993) studied the recycling of PD by way of
subjecting to lagoon formation in which the sediment recovered
from a cement 1ined settiing basin or secondary lagoon to which
layer waste was initially discharged. Suspended material from
the secondary lagoon was discharged to a large primary lagoon.
Sediments were allowed to accumulate 1in secondary lagoon for 3
months before they are removed. The sediment was reported to
contain 30 % Calcium, 0.86 % Phosphorus and 0.35 ¥ magnesium,
Use of lagoon sediment 1n layers resulted 1in better

bioavailability of calctum and phosphorus leading to significant

savings.

Teotia and Miller (1974) reported the use of fresh poultry
manure for growing house fly (Musca domestica) pupae for making
protein rich substance. The pupae meal grown on poultry manure
contained 614 g protein and 2528 kcal ME per kg . The residual
manure after separation of pupae meal from digester contained
only 61.4 g protein and 600 kcal ME per kg on dry matter basis.

Not fhuch work has been done to make poultry litter pollution
free and recycle in an effective way. Experiments on disposal of
Poultry droppings conducted at Andhra Pradesh Agricultural
Unfversity revealed that PD can replace conventional cow dung for

generating bfogas (Rajasheker and Mohankumar, 1994).
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Experiments have been conducted in China on utilizatfon of
Poultry droppings for biogas production through anaerobic
fermentatfon. The spent slurry from this process did not contain
pathogenic organisms and was efficiently used in fish rearing
(Jiayu and Zhengfang, 1990). No work has been reported on the
utilization of biogas slurry to poultry
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" CHAPTER 3
MATERIALS AND METHODS

3.1 Disposal of poultry droppings by anaerobic fermentation
through biogas plants .

Influence of anaerobic fermentaion on poultry droppings to
minimize the environmental probiems Jvere studied by utilizing
conventional biogas plants available at Regional biogas training
and development centre, Andhra Pradesh Agricultural University

campus, Hyderabad.

3.1.1 Bliogas plants

Floating drum (KVIC) and fixed dome (Deenabandhu) model

biogas plants (Fig.2) each of 2 m3 capacity were utilized for
studying the suftabliity of caged birds poultry droppings for the
production of blogas.

Fresh poultry droppings about 35 kg were collected daily
from caged birds (WL cocks) fed on layer mash at A1l India
coordfnated Research Project on Poultry breeding centre,
Rajendranagar, Hyderabad and placed in mixing tank of each of the

biogas plant. A mixture of poultry droppings and water (1:2 w/v)
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was prepared daily and allowed to settle for 15 ‘minutes.

Feathers ahd 'éxthaheOUS matter were removed from the mixture
before feedjhg tO'the biogas plants (Fig. 3). The cattle dung,

earlfer used as ré@u]ar feed matertial for these two plants was

gradually replaced with poultry droppings in about 50 days for

establishing poultry droppings based biogas plants.

3.1.2 Biogas plant siurry

The slurry froﬁ//both ihéﬁ biogas plants was collected
combinedly 1in an open pit (about 3' x 4' ) and dried under
natural conditions. The partially dried matertal was scooped out
from the pit and allowed to sun dry. The dried poultry biogas
slurry (DPBS) meal (Fig.4) was stored in gunny bags for further

experimental use.

3.2 Suitability of anaerobic fermented byproduct as a feed

ingredient to broilers

The dried poultry biogas slurry (DPBS) meal collected from
both the biogas plants was examined for suitability as feed

ingredient through 7n v7tro and 7n vivo studies
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3.2.1 . Chemical analysis and nutritive value of dried

poultry biogas slurry seal

The dried poultry bilogas slurry (DPBS) meal and poultry
droppings (PD) were sampled from the main collections and
analysed 1n tripiicate for proximate composition, <calcium,
phosphorus (AQOAC, 1990), aflatoxins (Pons et a7., 1966) and
phytin phosphorus (Haug and Lantzsch, 1983).

Metabolizable energy was estimated 1in DPBS meal, PD and
yellow ma1;e'py modified European reference method (Bourdilion et
al., 1990) using WL cocks (5 replications per test ingredient).
The assay period for estimation of ME of each diet (Table 4)
comprised of 3 different phases. 1In the first phase, the birds
were on ad 17D07tum fteed for 3 days to measure the exact quantity
of feed consumed per day by each cockerel. In the second phase
the birds were fed 80 %X ad 77bftum for 2 days and proportionate
quantity for 7 hours for acclamatization. The acclamatization
period was followed by the fasting period of 17 hours (4.00 PM to
9.00 AM). In the third phase, the diet under test was fed at 80
X ad I7b7tum for 3 days and 7 hours on the fourth day, followed
by a fast for 17 hours (4.00 PM to 9.00 AM). The details of

experimental schedule sre depicted in figure 5.
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Table 4 Ingrediosnt composition (X) of diets fed to
WL cockerels for dry matter metabolizability
and apparent setabolizable energy measurement

Ingredient Mailze Dried Poultry
poultry droppings
&/%&) biogas
slurry {(&/kg)
meal
(&/ER)
Maize 955 594 594
Dried poultry biogas - 400 -
slurry meal
Poultry droppings - - 400
Dicalcium 18.6 - -
phosphate
Calcite powder 20.4 - -
Common salt 4 4 4
*Trace mineral mixture .
1.5 1.5 1.5
*%Vitamin mixture 0.5 0.5 0.5

*Trace mineral mixture provided (mg/kg diet): Manganese, 79;
Iron, 38; Zinc, 57; Copper, 4; lodine,0.99; Selenium, 0.08

*%Vitamin mixture provided (mg/kg diet): retinol acetate, 4.23;
riboflavin, 6; cholecalciferol, 0.045; cyanacobalamin, 0.02; dl-«
tocopheryl acetate, 20; thiamine hydrochloride, 1; menadione
sodium bisulphite, 0.5; biotin, 0.15; calcium pantothenate, 15;
pyridoxine hydrochloride, 3; niacin, 40 and folic acid, 0.5.
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FIG. 5. SCHEMATIC PRESENTATION OF THE MODIFIED EUROPEAN REFERENCE
PROCEDURE FOR DETERMINATION OF APPARENT METABOL(ZABLE
ENERGY IAME] IN COCKERELS



Excreta collection:

The excreta free from feathers was collected quantitatively
on respective subsequent days of feeding. The excreta was dried
in hot air oven at a temperature of 80° C for 20 hours
(Farrel),1978). The dried excreta was equilibrated with
atmospheric moisture, weighed and stored 1in clean air tight
plastic contatners for further analysis.

Dry matter, GE of feed and excretgy were determined 1in

duplicate. The GE was estimated using adfabatic oxygen bomb

calorimeter.

Calculations:
Dry matter metabolizability(%) =[ {DM intake (g) -

DM excreta (g) } / DM intake (g) ] X 100

The classical apparent metabolizable (AME) energy values of
difets were obtatned by the equation of H111 and Anderson (1958)

as suggested 1n European reference method.

Apparent metabolizable energy(AME) per g dietary DM = E diet - E
excrets
Where £ diet = GE per g dietary DM

E excreta = GE in excreta per g DM



AME values for test ingredients ( maize, DPBS meal, PD) were

colcyloted based on the proportion of individual {ngredients in

thelr respective diets.

AME of Matze = AME of maize diet / 0.955
AME of DPBS meal = [AME of DPBS meal diet -

(0.594 X AME of maize)}s/ 0.4
AME of PD = [AME of PD diet -

T ( 0.594 X AME of mafze)] / 0.4

3.2.2 Utilization of dried poultry bfogas slurry(DPBS)
meal in broller diets

Dried poultry biogas slurry meal was included in broiler
diets at varying levels to study the feasibility of recycling
poultry droppings as feed ingredient to broiflers

Diets:Groundnut extraction, having a protefn content of 446
g/kg on a dry matter basis was inciuded in the reference diet at
56 g/kg. DPBS meal with protein content of 125 g/kg on DM basis
was incorporated in brotler diets at 0, 100 and 200 g/kg to
replace 0 %, 50% and 100 % protein of groundnut meal of reference
diet,  Calcium and phosphorus levels were made equal fin all the
d1ets.by inclusion of appropriate levels of dicalcium phosphate
and calcite powder (Table 5). Each diet was fed to 8 groups (7
chicks/group) of broiler males from 1 - 39 d age.

27
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Table 5 Composition of diets varying in the proportioms of
dried poultry blogas slurry meal fed to broiler males
(1-39 d age)

Dried poultry biogas slurry

. _meal (Z/Kg)
Ingredient O(Reference) 100 200
Diet premixl 800 800 800
Groundnut meal extraction 56.0 28.0 -
Dicalcium phosphate 25.0 12.5 -
Calcite powder 22.2 ‘ u1 -
Dried poultry biogas slurry meal - 100 200
Saw~dust 96.8 48.4 -
Butrient compoaition (dry basis)
Crude protein (g/kg) 212.60 212.43 212.39
Crude fibre (g2/kg) 99.39 86.4 76.6
Metabolizable energy (kcal/kg) 2580 2545 2510
Calcium (g/kg) 16.89 16.85 16.79
Available phosphorus (g/kg)2 5.50 5.67 5.82
Lysine (g/kg)? 10.98 10.54 10.10
Methionine (g/kg)? 5.84 5.87 5.50

1Djet premix (g/800g) contained: .Yellow maize, 489.5; soybean
meal, 300; 1-lysine, 0.7; dl-methionine, 2.3; salt, 4; coxistac, 1;
choline chloride, 1; vitamin Bi2 premix (100 ppm), 0.2; vitamin E
(50%), 0.02; +trace mineral mixture*, 1 and vitamin mixturexx, 0.28.

*Trace mineral mixture provided (mg/kg diet): Manganese, 79;
Iron, 38; Zinc, 57; Copper, 4; Iodine,0.99; Selenium, 0.08.

*%Vitamin mixture provided (mg/kg diet): retinol acetate, 4.23;
riboflavin, 6; cholecalciferol, 0.045; cyanacobalamin, 0.02; dl-a
tocopheryl acetate, 20; thiamine hydrochloride, 1; menadione
sodium bisulphite, 0.5; biotin, 0.15; calcium pantothenate, 15;
pyridoxine hydrochloride, 3; niacine, 40 and folic acid, 0.5.

2Calculated values,
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Bird management:

Broflers were reared on wire floor battery brooders. Feed
and water were provided ad Jfbitum. Broilers were vaccinated
against Marek's disease, Newcastle disease and Infectious bursal
disease on one, seven and fourteen days age respectively.

Parameters recorded:

Durtng the experiment, weekly body weights on individual
birds and group feed intake were recorded. At 39 d age two
broflers per group were killed and the dressing ylfelds were
recorded. Lengths of duodenum, jejunum plus 1leum and caecum
were recorded and expressed on m/kg body weight and weights of
gizzard and liver were also recorded and expressed on g/kg body

weight.

3.3 MNicrobtfological assay

Microbiological assay was conducted on both poultry
droppings and dried poultry biogas sliurry meal for the presence

of pathogenic microorganisms such as Salmonells sps and £.colf.
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3.3.1 Qualitative test for the presence of

Salmonells sps

Test material about 10 g was soaked 1n a sterile normal
saline, while mixing thoroughly and allowed to settle for 15
minutes at room temperature. Sampie was inoculated 1in
tetrathionate broth at 10% level. Incubated at 37°C for 24
hours and subcultured on MacConkey agar, br'ﬂ‘Hant green agar
and Salmonella-Shigella agar. Non-lactate fermented colonies
were picked up to examine 1ts morphology by Gram stain and other

biochemical properties (Cruickshank et a47., 1974).
3.3.2 Qualitative Lest for the presence of F.col7

Test material about 10 g was sodked in a sterile normal
saline while mixing thouroughly and allowed to settle for abouk
10 minutes at room temperature. Sample was 1{noculated on
MacConkey agar. Pink colonifes were picked from MacConkey agar
and subcultured on EMB agesr. Presence of colonies with blackish
metalifc sheen on EMB agar was considered as characteristic of

E.colv.

20
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3.4 Economics in disposal of poultry droppings for

biogas,and recycling as feed ingredient to broflers.

3.4.1 Input and output costs in disposal of poultry

droppings through biogas plant

Input and out put costs involving the integrated approach of

disposal of poultry droppings was estimated. The following norms

were used for working out the economics:

Capacity of the Biogas plants/d
Capital cost (construction cost)
Rate of interest
Life of the unit
Working days
Poultry droppings required
for plant/annum
(fresh PD about 35 kg/day for 365 days)
Contingency for handling PD per annum
Biogas productfon per kg fresh PD/d
Monetary value of biogas,767 md
(Sufficient for 4-6 family members
cooking needs per year)
Monetary value of fermented byproduct

dried poultry biogas slurry meal

2 m
Rs. 8000
18 %
10 years

365 days

12775 kg

Rs. 1800

0.06 m

Rs. 1800

Rs.2.00/kg
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3.4.2 Estimation of cost of preduction of brofler fed on

diets containing dried poultry biogas slurry
(DPBS) meal

tconomics were calculated at the end of broiler feeding
experiment, 1-39 d age.

Cost of production of broilers on diets contatning DPBS meal
was calculated based on the feed cost and FCR and compared to
that of reference diet containing no DPBS meal.

Feed- cost per kg was calculated based on the local market
prices of feed 1ngredients. The cost of DPBS meal was kept at
mintmum of Rs 2.00/kg based on 1ts value of calcium and

phosphorus contents.

3.5 Statistical analysis

The experimental results were subjected to analysis of
variance, and the differences between the treatment means were
compared with DMRT (Duncan, 1955). Regression analysis was done.
Regression equations were fitted to the data and also given fin
the tables and graphs where significant effects were detected

(Snedecor &nd Cochran, 1967).
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CHAPTER 4
RESULTS

Investigations were carried out to dispose poultry
droppings, 1n an environmental friendly manner through anaerobic
fermentation for the production of biogas, recycling the residue
as a feed i1ngredient to broflers and also economics involved in
such an 1integration. Results obtained on these aspects are

presented in this chapter.

4.1 Biogas production

Poultry droppings as regular fnput material to floating drum
and ftixed dome model biogas plants of 2 m3 capacity ylelded
biogas after a perfod of 40 days.

During the first 30 days period, untolerable odour was
noticed at each time of discharge of spent slurry. After 40 days
pertiod, no obnoxious odour and no fly menace/insect breeding was
observed in the discharged bfogas sturry from the blogas plants.
The concentratfon of the solfids in the digester tank ranged from

8 - 11 %.

343
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Problems of bfogas production:

In only floating drum model of biogas plant, the biogas
production receded slowly in about 60 days. More discharge of
water was ‘observed from the digester tank, leading to more
viscous digester contents. Scum formatfon in the digester tank
was seen extending up to the neck of the mixer tank of the
biogas plant.

The problem of poor biogas production was overcome by the
Tixed dome model biogas ptant, in which the eiert1on of downward
thrust of gas on the digester fluid lead to expulsion of slurry
through outliet. The operation being a continuous process, there
was 11ttle or no increase of per cent of suspended solids in the

digester tank of fixed dome model plant.

4.2 Chemical composition and putritive value of dried

poultry blogas slurry meal

Dried poultry biogas slurry meal was powdery, 1light 1in
weight and black 1in colour. The chemical composition and

nutritfve value of DPBS meal and PD was given in Table 6.

377
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Table 6. Chemical composition and nutritive value of dried
poultry bhiogas slurry meal and poultry droppings
(on DM basis)
Dried poultry biogas Poultry droppings
slurry meal
Dry matter (g/ka) 9186 9356
Crude protein (g/kg) 125 257
Ether extract (g/kg) 18.9 25.0
Crude fibre (g/kg) 218.6 162
Ash (g/kg) 475.3 254
Nitrogen-free-extract 161.2 312
(8/kg)
Calcium (g/kg) 66.8 67.2
Phosphorus (g/kg) 231 25.3
Metabolizable energy 383 1661

(kcal/ka)




The DPBS meal contained 916 g dry matter, 125 g crude
protein, 18.9 g ether extract, 219.6 g crude fibre, 475.3 g ash,
161.2 g nitrogen-free-extract, 66.8 g calcium, and 23.1 g
phosphorus while PD contafned 935 g dry matter, 257 g crude
protein, 25 g ether extract, 152 g crude fibre, 254 g ash,312 g
nitrogen-free-extract, 67.2 g calcium and 25.3 g phophorus per kg
meal., DPBS meal cohta1ned 210 g acid insoluble ash per kg meal,.

Dietary dry matter {ntake and output, ratfo of dry matter
output to Tntake and peqbent dry matter metabolfizabfiity values
of DPBS meal, PD and maize are presented in Table 7. Dry matter
metabolizability of DPBS meal, PD and maize were 62.8 %, 75.7 %
and 84.2 % respectively. N

Apparent metabo11zab1é energy content of DPBS meal, PD and
maize were 383 kcal, 1661 kcal and 3826 kcal per kg respectively
(Table 8)

4.3 Performance of broflers on dried poultry biogas

sTturry(DPBS)meal

Performance of brofler males on varying levels of DPBS meal
is presented 1n Table 9.

Inclusion of DPBS meal at the expense of groundnut
extraction has signfficantly (p < 0.05)lowered the body wefght

gain of broilers only at 200 g/kg level. However, at 100 g/kg

3b
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Table 7. Dietary drymatter intake and output, ratio of dry
matter output to intake and per cent dry matter
metabolizability of maize, drisd poultry biogas slurry
meal and poultry droppings

R Ad 1ib Feed DM DM DM Ratio of DM

e feed allowanae intake output DM metaboli

P intake/ at 80% in output rability

1 day ad 1ib excreta to DM

i @ @) (X) @) ®) intake (%)

Maize

s 86 275.2 91.05 241.7 37.706 0.166 84.4

s 102 326.4 281.4 47.480 0.169 83.1

- 102 326.4 280.9 42.867 0.163 84.7

¢ 80 288.0 258.0 41.276 0.160 84.0

e 106 339.2 273.7 42.243 0.154 84.6

X 97.2 311.0 267.1 42.310 0.158 B84.2

Dried poultry biogas slurry meal

. 112 368.4 92.23 325.4 126.725 0.389 61.1

» 80 256.0 237.0 89.878 0.378 62.2

e 94 300.8 259.8 95.133 0.366 63.4

« 90 288.0 237.0 82.584 0.348 65.2

s 86 275.2 257.4 97.352 0.378 62.2

X 92.4 295.7 263.3 $8.294 0.372 62.8

Poultry droppings

e« 70 224.0 91.29 185.0 43.494 0.223 77.7

e« 98 313.6 263.6 67.546 0.256 74.4

« 98 307.2 269.2 63.064 0.234 76.6

e T0 224.0 208.0 52.862 0.254 74.6

« 104 332.8 309.8 76.619 0.247 75.3

3(' 87.6 280.3 249.1 60.717 0.243 75.7
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Table 8. Apparent metabolizable energy (AMEK) valnes of mailre,
dried poultry hiogas slurry meal and poultry dropnings

(on DMbasis)
R GE in GE in DM GE DM GE in AME of AME of
e diet excreta output output inta- excreta diet ingre-
p (E- in in ke /&8 DM (E diet- dient
1 diet) excre- excreta intake K excre
I ta (E excre ta)
c (kcal/ ta)
a g (kcal/g) (&) (scal) @ (kcal) (kcal/g) (keals/q)
Maize
* 4171 3.383 37.706 127.569 241.7 0.627 3.644 3.816
- 2.930 47.460 139.056 281.4 0.494 3.677 3.850
. 3.368 42.867 144.375 280.9 0.514 3.657 3.829
. 3.267 41.276 134.847 2568.0 0.522 3.649 a.s21
. 3.433 42.241 145.018 273.7 0.529 3.642 3.813
X 3.276 42.310 138171 267.1 0.517 3.654 3.828
Dried poultry biogas slurry mseal
e 3.388 2.489 126.725 315.148 325.4 0.969 2.420 0.368
. 2.568 89.676 229.392 237.0 0.968 2.420 0.368
- 2.640 $5.133 251162 259.8 0.867 2.420 0.388
. 2.736 82.684 225.950 237.0 0.963 2.435 0.4086
. 2.521 97.352 245.426 257.4 0.953 2.435 0.406
X 2.588 98.294 253.414 263.3 0.962 2.426 0.383
Poultry droppings
s 3.707 3.504 43.494 152,404 195.0 0.782 2.826 1.633
- 3.173 67.546 214.324 263.6 0.813 2.894 1.553
. 3.226 63.064 203.443 268.2 0.7566 2.951 1.696
- - 2.982 52.862 157.632 208.0 0.7b68 2.949 1.691
- 3.002 76.619 230.009 309.8 0.742 2.9656 1.731

3.177 60.717 191,662 249.1 0.770 2.937 1.661

ot
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Table 9. Performance of broiler malas (1-39 d age) on dried
poultry biogas slurry meal
Dried Body weight Feed intake Feed Dressed
poultry gain efficiency vield
biogas
slurry meAal .
(&/ka) (g/bird) (g/bird) (feed/gain) (%)
0 : 11252 2013¢ 1.790b 64.62
100 10992 21193 1,930 65,78
200 10567b 2066b 1.9542 64.78
SEM 10.6 13.3 0.0183 0.63
Analysis of vairance
daf
level 2 2 2 2
error 21 21 21 45
MSS
level 9330.125 22419.042 0.063 6.325
error 842.369 1405.089 0.0026821 6.357
DMRT 30.18 38.98 0.0639 1.7985
Regression analysis
Regression 1127- 2040+40.2644 1.809+0.00082
0.3388x x x
Standard
errors
Intercept 28.5957 53.5817 0.0583
Slope 0.0715 0.4590 0.000145
R value 0.5061 0.1604 0.5802
p value 0.0001 0.06111 0.000001
residual df 22 22 22

SEH: standard error of mean
Means with different superscripts in the column differ

significantly (p<0.05).



inclusion level, body weight gain was statistically comparable to
the reference group (1099 g vs 1125 g)

Body weight gain was (p = 0.0001) 11nearly related with the
dietary DPBS meal (1127 - 0.3388x where x 1s the level of DPBS
meal gq/kg). Regressfon curve fit on body weight gain s
presented graphically (Fig. 6)

Feed 1ntake of broilers 1{ncreased (2013 vs 2119 and 2066 é)
and consequently, the feed efficiency decreased (1.790 vs 1.930
and 1.954) with the increased concentration of dietary DPBS meal.
The feed 1ntaske (p = 0.06111) and feed efficiency (p = 0.000001)
were 1inearly related with dietary DPBS meal (Table 9).
Regression curve fits on feed 1intake and feed efficiency are
presented graphically (Fig. 7 and 8). DPBS meal feeding to
broilers did not influence the dressed yields,.

Influence of DPBS meal on intestinal segments and visceral
organs of broiler males (1-39 d age) 1s presented in Table 10.

DPBS mea) inclusion 1n broifler diets did not 1influence the
lengths of duodenum and Jejunum plus 1leum of broiiers. Caecum
length was significantly (p < 0.05) lowered 1n broilers on 100
g/kg level of DPBS meal. Gizzard and liver weights were not
influenced by the level of DPBS meal.

ab
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FIG.8. BODY WEIGHT GAIN OB,JEROILERS ON DPRIED POULTRY
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FIG. 7. FEED INTAKE OF{BROILERS ON DRIED POULTRY BIOGAS
SLURRY ( DPBS) MEAL
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FIG.8. FEED EFFICIENCY (FEED/GAIN) OF BROILERS ON DRIED
POULTRY BIOGAS SLURRY (DPBS) MEAL
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Table 10. Influence of dried poultry biogas slurry (DPBS) meal
on lengths of intestinal segments and visceral organ
weights of broilers (1-39 4 age)

DPBS Duodenum Small Caecum Gizzard Liver
meal length intestine length welght weight
length
(/g (n/kg (m/kg &/ kg (8/kg
(8/Kg) body wt) body wt) body wt) body wt) body wt)
0 0.2438 1.1192 0.1602 2.9644a 2.802a
100 0.2502 1.0582a 0.142b 2.9542 2.6688
200 0.2412 1.0962 0.156& 3.0062 2.7148
SEM 0.0088 0.0308 .0017 0.08624 0.0676

Analysis of variance

af
level 2 2 2 2 2
error 45 45 45 45 45
MSS
level 0.0006775 0.015 0.00154564 0.012 0.086
error 0.0007314 0.0156 0.000468 0.119 0.053
DMRT 0.019 0.087 0.004 0.246 0.164
SEM = standard error of mean

Means with different superscripts in a column differ significantly
(p < 0.05).



4.4 MNWicrodbiological sssay

Oried poultry biogas slurry meal was found negative for both
Salmoneilla sps and £.colf, while poultry droppings contained
E.Colv.

4.5 Economics in disposal of poultry droppings and

recycling as feed ingredient to broflers

Results on cost of economics 1in disposal of poultry
droppings through biogas production, recycling as feed ingredient
to broilers and cost of production of brotlers on dfets
containing dried poultry biogas slurry meal are presented 1in

4.5,1 and 4.5.2 sections.



4.5.1 Input and output cost and cost benefit analysis of
poultry droppings disposal through biogas plant

Ab
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Input and output cost and cost benefit analysis 1n disposing

the poultry droppings via biogas generation

are as follows.
Input cost:
Non recurring:
Biogas ptant installation
Recurring;
Interest on non recurring cost
(18 %X/year)
Depreciation cost
Quantity of PD, 12775 kg /year
Contjngency for handling droppings
Total recurring cost
Output cost:
Monetary value of biogas, 767 m3
Monetary value of DPBS meal,
3833 kg (30 % of 12775 kg PD)
at Rs.2.00/kg

Total output cost

Net income: Rs. = 9465 - 4040 = 5425

Capital pay back period = 8000 /

{nvestment can be cleared 1n about one and half year.

calculated per annum

Rs.

Rs.
Rs.

Rs

Rs.

Rs.

Rs.
Rs.

8000

1440
800

1800
4040

1800

7665
9465

1.4



4.5.2 Cost of production of brofiers on dried poultry
biogas slurry(DPBS) meal diets
Piets containing DPBS meal
(9/kg)
Parameter OtReferencey 100 200
Feed cost/kg (Rs) B.66 8.25 7.96
FCR (Feed /gain) 1.790 1.930 1.954

Feed. Cost per kg 1ive brotler

(Rs)

15.50 15.90 15.55
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CHAPTER 5
DISCUSSION

5.1 Biogas productien
Poultry droppings (PD) generated biogas, in 2 m®
capacity of floating drum model and Deensbandhu model biogas
ptants. Yield of biogas from PD was reported at 0.06 m3 / kg
(wet basfs) as against 0.04 m?/kg cattle dung (Bhattacharyya et
a7., 1993). This indicates the PD can become a potential feed
material for biogas generation 1nplace of cattle dung which 1s
becoming scarce commodity due to increased industrialization of
agriculture. The concentration of solids ranged from B - 11 X,
this confirmed the wmixing practice of one part of poultry
droppings with two parts of water for obtaining optimum biogas.
Rajashekher and Mohankumar (1994) reported 9 ¥ solids 1n the
digester contents during 7n7 vitro trials using poultry droppings.
In only floating drum model, a gradusl recession of biogas
was seen. ~ This can be attributed to the problem of quick
separatfon of suspended solfds due to high mineral content of
poultry droppings particularly calcium (66.8 mg/kg) and phophorus
(23.1 mg/kg). Rajashekher and Mohankumar (1994) observed the
problJem of quick separation of suspended solids, only 1in the
poultry bliogas slurry as compared to the cow dung in an 77 vitro

trials 1nvolving batch fermentation cultures with glass Jars.

R

153



49 A"

The separation of aqueous phase from suspended solids resulted in
expulsion of large quantity of water from digester at each time
of feeding of PD. The low water content was reported to
interfere on the bfogas production due to accumulation of acetic
acid ( Tata Energy Research Institute, 1985).

The problem of quick separation, more discharge of water
from the digester tank was overcome by the fixed dome model of
bfogas plant, in which the exertion of downward thrust of gas on
the digester fluid lead to expulsion of slurry through outlet.
The operation being 8 continuous process, there was 1ittle or no
increase of per cent of suspended solids in the digester tank of

fixed dome model plant.

5.2 Chemical composition and nutritive value of dried
poultry biogas slurry(DPRS) meal:

Oried poultry bfiogas slurry (DPBS) meal resulted 1n
low protein (1259 vs 257 g) and low energy (383 kcal vs 1661
kcalskg) as compared to Poultry droppings (PD)., The Tow levels
could be the result of the biodegradabiliity of the organic matter
of PD by anaerobic fermentation for the production of methane,
which 1s the main component of bilogas. Teotia and Miller (1974)
have. reported 469 g/kg crude protein, 2200 kcal ME/kg and 176.2
9/kg crude protein, 600 kcal ME/kg in poultry manure before and
after digestion by fly pupae.



The ash content of DPBS meal increased (475 vs 254 mg/kg) to
about B7 % due to biodegradation of the organic matter. DPBS meal
contained h1gh acid 1nsoluble ash (210 g/kg). Bfogas manure was
reported to contain high sfifcon content. The elemental analysis
of slurry by x ray indicated 66 % silfcon, 8.3 ¥ phosphorus, 3.1
% sulphur, 7.6 % potasstum, 11.7 % calcium and 3.7 % idron
(Bhattacharyya et a7., 1993).

Dry matter metabolizability of DPBS meal was lower by 17% as
compared to PD.

The higher content of crude fibre 1n DPBS meal (219 vs 152
g/kg) was inconclusive. The calcium and phosphorus contents were
simflar in both DPBS meal and PD. However,the phosphorus content

in DPBS meal was completely non-phytin phosphorus.

5.3 Performance of broilers on dried poultry bifogas slurry

(DPBS) meal diets

Orfed poultry bfogas slurry (DPBS) meal , 100 g/kg level 1in
starter diets ctan be safe to broilers with out depression 1in
grwoth. However, high level of feeding (200 g/kg) resulted 1in
poor growth. Due to Tow nutrient density of the meal, the feed
intake was higher consequently poor feed conversion ratio
occurred in brotlers. Broiler carcass yields, length of duodenum
and jejunum plus 11eﬁm. weight of gfzzard and 1liver were

unaffected by the level of DPBS meal.

5
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The 0OPBS meal at 100 g/kg 1level feeding to broflers
dispensed 50% of dicalcium phosphate (25 g/kg) of the diet.
DPBS meal was negative for Salmonells sps, £.col7 and

aflatoxins and the meal was innocuous to broflers.

5.4 Economics in disposal of poultry droppings and

recycling as feed ingredient to broflers

In case of biotechnology the benefits are of two types

1. Direct benefits 2. Indirect benefits.

Direct benefits:
Direct benefits from this study are biogas production and

anaerobic fermented byproduct 1.e., DPBS meal. Biogas production,

767 m3/annum can be obtained from 12775 kg PD by application of
anaerobic fermentation technique through biogas plants. The
biogas monetqry value estimated at Rs. 140 per tonne of PD. DPBS
meal, 300 kg with a monetary value of Rs. 600 can be obtained per
tonne of PD.
Indirect benefits:

It 1s noted from this study that the environmental problems
can be minimised.

saving of forest through curtafiing the use of fire wood and

thus ecosystem. Zobis
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CHAPTER &
SUNMARY AND CONCLUSIORS

Poultry droppings (PD) particularly cage droppings 1s known
to cause fTly menace and objectionable odour in and around the
poultry premises. Its disposal as manure for crops and fish
ponds is responsible for environmental pollution. Advantages of
anaerobic fermentation process of PD through biogas technology
needs to be explored 1n terms of bfogas production, rendering
better sanitary and environmental conditions in the process of PD
disposal. The modalities of biogas production and recycliing of
biogas slurry as feed ingredient to poultry was examined 1n this
study.

Floating drum (KVIC) and fixed dome (Deenabandhu model)
model biogas plants each of 2 m3 capacity were utfliized for
studying the suitability of PD for the production of biogas.
Fresh PD about 35 kg collected from cage housed birds (cocks) fed
on layer mash, and a mixture of PD and water (1:2 w/v) was
prepared daily to feed the blogas plants. The biogas production,
fly menace, objectionable odour during the experiment was
monitored. Biogas slurry was collected 1n an open pit and dried
( dried poultry biogas slurry meal) under naturasl conditions.

Dried poultry bifogas siurry (DPBS) meal was analysed for

proximate composition, calcium, phosphorus, aflatoxin and phytin
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phosphorus. Dry matter metabolfzability and metabolizable energy
was estimated 77 vivo in DPBS meal, PD and mafize.

DPBS meal having 125 g/kg protein was 1incorporated in
broiler diets at 0, 100 and 200 g/kg to replace 0, 50, 100%
protein of groundnut extraction (446 a/kg) of reference diet.
Caicium and phophorus levels were made equel 1n all the dfets.
Each of the diet was fed to 8 groups (7 chicks/group) of brofler
males from 1-39 d of age to study the performance of broilers.

Poultry droppings, as a regular feed material yielded biogas
in both floating drum and fixed dome model biogas plants.
Discharged biogas slurry from biogas plant was free from
obnox{ious odour, fly menace / insect breeding. 1In only floating
drum model of biogas plant problem of low biogas production
occured due to the discharge of more water from the digester
resulting in more viscous digester contents. The problem can be
attributed to the quick separation of digester contents due to
higher content of minerals particularly calcium and phosphorus
than cattle dung.

The problem of quick separation and more discharge of water
from the digester tank was overcome by the design of fTixed dome
model biogas plant.

DPBS. meal obtained from the biogas slurry contained 383 kcal
ME, 125 g crude protein, 18.9 g ether extract, 219.6 g crude
fibre, 475.3 g ash, 210 g acfd 1nsolublie ash, 66.8 g calcium and

23.1 g phosphorus per kg. The tower content of protein ( 125 vs

(e
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257 g/kg )and ME ( 383 vs 1661 kcal/kg ) in DPBS meal as against
poultry droppings could be due to the result of the
biodegradation of the organic matter of poultry droppings by
snaerobic microbes for the production of methane which 1s a major
component of biogas.

Phosphorus content of DPBS meal was completely non-phytin.

Salmonella sps, E.colf, aflatoxins were not found in DPBS
meal.

On 1nclusion of DPBS meal 1n brofler starter diets at 100
g/kg level, growth was statistically similar to the reference
group. While at 200 g/kg level DPBS meal depressed the broiler
growth. Broiler carcass yleld, length of duodenum and jejunum
plus 1leum, welght of gizzard and liver were unaffected by
feeding DPBS meal diets.

Direct benefits from the economic study on environmental
friendly disposal of poultry droppings were biogas production,
and DPBS meal. This study revealed that biogas producion and
DPBS. meal were worth of about Rs. 140 and RS. 600 respectively
from each tonne of .Roultry droppings when processed through
bfogas technology. Cost of production of broilers on DPBS meal

was comparable to the reference group.
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CONCLUSIONS

Poultry droppings and water mixed at 1:2 (w/v) as a regular
feed material to biogas piants yielded biogas.

Low gas productfon was observed only in floating drum model of
plant as a result of loss of more water (slurry) from the
digester due to the quick separation of solids from the Yiquid
phase 1n the digester tank.

Fly menace / insect breeding, obnoxious odour were practically
free 1in discharged bfogas slurry of the biogas plant.

The anaerobic fermented material 1.e., dried poultry biogas
sturry (DPBS) meal discharged from the blogas plant contained
383 kcal ME, 125 g crude protein, 18.9 g ether extract, 219.6
g crude f1bre{ 475.3 g ash, 66.8 g calcfum and 23.1 g
phosphorus per kg on dry matter basis. Phosphorus content of
DPBS meal was completely of non-phytin.

DPBS meal did not contain Salmonella sps and £.col7.

DPBS meal upto 100 g/kg level can be safely included 1in
broiler starter diets with out depression in growth.

Feed intake was higher and FCR was poor on DPBS meal than on
reference diet.

Economics revealed that PD can be processed to generate biogas
and recycle poultry droppings thus making environmental

friendly.
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