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The DPBS meal can be s a f e l y  used up to  100 g/kg i n  b r o i l e r  

d l e t s  w l  t h o u t  depress1 on I n  growth. The c o s t  o f  b r o i l e r  

p roduc t i on  on DPBS meal was s i m i l a r  t o  b r o i l e r s  reared  on 

re fe rence  d i e t .  Economlc study revea led  t h a t  PD can be processed 

t o  generate biogas and DPBS meal, and recyc l ed  t o  b r o i l e r s  thus  

ma k l n g  an environmental  f r i e n d l y  d l  sposal . 
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CHAPTER 1 

- IITRWUCTI#I 

Poul t ry  I ndus t r y  I s  growing r a p i d l y  I n  our country. Poul t ry  

excreta I s  c o n t r i b u t i n g  t o  about 1 m i l l i o n  tonnes per annum. 

Pou l t ry  excreta I s  ava i l ab le  I n  the form o f  deep l i t t e r  manure 

from f l o o r  reared b i r d s  and p o u l t r y  dropplngs from cage reared 

b i r d s .  , .  

Fresh p o u l t r y  dropplngs conta in about 70 X moisture and 

favour I n s e c t / f l y  breeding i n  the premlses of p o u l t r y  house. 

A1 so moisture accumul a t1  on i n  the poul t r y  house 1 eads t o  amnoni a 

generat ion detr imenta l  t o  hea l th  of the b i rds .  

Pou l t ry  droppings I s  known t o  cause f l y  menace, obnoxlous 

odour p a r t i c u l a r y  dur f  ng hf  gh humld weather condi t l ons ,  I t s  

dlsposal as manure f o r  crops and f i s h  ponds I s  known t o  create 

environmental problems such as 1 ncreased so l  1 n l  trogen and 

phosphorus 1 eve1 s .favouring acce lera t ion  o f  eutrophica t l o n  

process lead ing  t o  d r a s t l c  changes I n  p l a n t  and anlmal ecosystem. 

There are repo r t s  t h a t  p o u l t r y  droppings v l a  anaerobic 

f ermentat l  on, y l e l  d blogas, biogas s l u r r y  o f  n u t r l  t l  onal 

importance t o  animal feedlng, improve sani t a  ti on, and reduces 

envi ronmental pol  1 u t i o n .  



P o u l t r y  d ropp ings  a r e  r i c h  i n  c a l c l u m  and phosphorus and 

a l s o  c o n t a l n  u n i d e n t i f i e d  growth  f a c t o r s  such as B-complex 

v l t a m l n s .  D r l e d  p o u l t r y  e x c r e t a  has been used I n  p o u l t r y  d i e t s  

t o  m l n l m l s e  t h e  c o s t  o f  feed.  It 1 s  known t h a t  d ropp lngs  c o n t a i n  

u n d e s i r a b l e  m i c r o  organisms which may endanger t h e  h e a l t h  o t  t h e  

b l r d s  and consumers s a f e t y .  . 

T h i s  s t u d y  I s  almed on t h e  I n f l u e n c e  o f  anaerob lc  

f e r r n e n t a t l o n  I n  t h e  p rocess  o f  r e c y c l i n g  p o u l t r y  d ropp lngs  

th rough  b i o g a s  techno1 ogy . 

To s tudy  t h e  I n f l u e n c e  o f  anaerob lc  f e r m e n t a t l o n  on p o u l t r y  

d ropp ings  t o  m i n i m i z e  env i ronmenta l  p rob lems.  

T o - s t u d y  t h e  s u l t a b l l l t y  o f  anaerob ic  fe rmented b y p r o d u c t  as a 

feed l n g r e d l e n t  t o  b r o i l e r s  . 

TO.  e v a l u a t e  economics i n v o l v e d  i n  d i s p o s a l  o f  p o u l t r y  

d ropp ings  f o r  b i o g a s  p r o d u c t i o n  and r e c y c l i n g  t o  b r o i l e r s .  
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CHAPTER 2 

REVIEW OF LITERATURE 

Pou l t r y  I ndus t r y  I s  growlng r a p i d l y  I n  our country .  There 

are #bout 89 m l l l i o n  commerclal l a y e r s  and 275 m i l l i o n  comnerclal 

b r o i l e r s .  I nd la  ranks s l x t h  p o s i t i o n  I n  the  wor ld ' s  egg 

production, producing 24,800 r n l l l l o n  eggs per annum. Andhra 

Pradesh ranks f l r s t ,  c o n t r l b u t l n g  t o  6420 m l l l i o n  eggs per annum 

( I n d l a n  Pou l t r y  Indus t ry  Y.ear Book, 1994).  

2 .1 Poultry manure and 1 ts  dlsposrl 

Poul t ry  manure I s  ava i l ab le  i n  t h e  form o f  deep l i t t e r  

manure from f l o o r  reared b l r d s  and p o u l t r y  dropplngs from cage 

reared b l r d s .  An a d u l t  l a y l n g  hen volds 0.048 kg dry  mat ter  per 

day t Langar, 1994 ) .  Based on t h i s ,  I t  i s  estimated t h a t  the  

present  commerclal l a y e r  s tock o f  89 m l l l l o n s  can generate 1 . 6  

m l l l l o n  tonnes o f  p o u l t r y  manure. Among t h l s ,  cage droppings 

alone can con t r i bu te  t o  near ly  1 m f l l l o n  tonnes per annum. 

Pou l t ry  manure I s  disposed maln ly  as f e r t l l l z e r  t o  crops and t o  a 

l esse r  ex ten t  t o  f i s h  ponds. 



2.2 Poultry manure - r tbrert  t o  envlroment 

Fresh poul ' t ry  droppl ngs conta i  n h igh  moisture (60-  70 %), 

pose. f l y  menace, favours I n s e c t l f l y  breeding and o f t e n  1 i berates 

'ammonia I n  the  p o u l t r y  house de t r lmenta l  t o  hea l t h  o f  the  b l r d .  

Poul t r y  droppl ngs generates obnoxious odour , and creates 

envl  ronmental p o l l u t i o n  t o  humans as w e l l .  

Pou l t r y  droppings conta ln  n i  t rogen ( 1.22 -1.63 %), 

phosphorus (0.89 - 2.04 % )  and potassium (1.34 - 1.7 X I (  Blshnol 

and Bajwa, 19941, o f  whlch n i t r ogen  and phosphorus are the main 

s o i l  p o l l u t a n t s  when p o u l t r y  droppings are app l ied  t o  crops as  

e r t l e r  It a l so  enr iches the  sur face water w i t h  these 

po l  l u t a n t s  and accelerates eu t roph i ca t i on  (env l  romnent t h a t  

favours p l a n t  l l f e  over animal l l f e  due t o  organic  mat ter  

decomposi t l o n  reducing d l  ssol  ved oxygen 1 eve1 s i n  water)  1 eadlng 

t o  imbalance i n  ecosystem (Roland e t  s1.,1993). 

Pou l t r y  dropplngs (PD) can cause spread o f  diseases t o  human 

and .animals p e r t l c u l a r l y  Sdlmone77d sps, E. c o l t  pathogens e t c .  

( A l l 1  e t  d l . ,  1990). PD when app l ied  t o  f i s h  ponds can cause 

increased mor ta l1  t y  o f  f i s h  p e r t l c u l a r l y  f i n g e r l i n g s  due t o  

organ1 c mat ter  decomposl t l  on which 1 owers the  d l  ssol  ved oxygen i n 

water (J layu  and Zhengfang, 1990). 



2.3. Chemical composition and n u t r l t i v e  value of 

Poul.try droppings 

Composi t l o n  o f  pout1 r y  droppings va r ies  w i  t h  the age, body 

weight, breed o f  b I rds ,  q u a l l t y  o f  teed g iven and the system o f  

co l  l e c t i o n ,  process,ing and storage. Chemical composi t l o n  and 

n u t r j t i v e  value of p o u l t r y  droppings i s  shown I n  Table 1 and 2. 

2.4 Biogrs productton 

2.4.1 lechanlsm of blogrs production 

Blogas product lon occurs I n  many natura l  ecosystems such as 

organic sedlments o f  aquat ic  systems, marshes and s o l l ,  I n  the 

rumen and l a r g e  i n t e s t i n e  espec ia l l y  i n  herbivorous animals. I t  

i nvo lves  a complex mixture o f  anaerobic bac ter ia  which convert  up 

t o  90 % o f  the combustible energy o f  the degradable organfc 

matter t o  methane and cerbondloxlde (F ig ,  1 ) .  

Flgure 1: Anrerobjc fermentation of orgrnlc sollds 

U S a a e -  II ae - 1 1 1  
(hvdrolvslsl Ca_cldocleneslc) (methane 

J3lmmul 

Fats Fat 
decomposl ng : 
organi sms 

Cell u l  ose Ce l l  u l  ose 
decomposl ng 
organ1 sms 

Prote lns Pro te in  
decomposl ng 
organ1 sms 

Acid bac ter f  a Methanogenic 
bac ter ia  
Methane + 
Carbondl 0x1 de 



Table 1 Chemical compostion of poultry excreta f r o m  M e r e n t  

sources (X on DM basis) (Lanear (L a, 1994) * 
Broiler w a s t e  Layer w a s t e  

L i t t e r  Cape L i t t a r  Cape 

~ ~ O D D ~ S  d r o ~ m i m s  

Crude prote in  ' 28.i(24-31) 21.6 (20-23) 17.4(16-19) 24.8 (23-28) 

True prote in  15.8(15-17) 10.8 (10-12) - ll. 3 

Crude f ib re  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(0.9-2.0) 

NFE 29.5 33.9 (30-37) 38.0 33.8 (28-38) 

Total a s h  15.0 26.4 (21-29) 29.0(28-29) 23.7 (21-28) 

ME (~~d./lu) - 950-1350 - - 
Calcium 2.30 1.65 - 8.80 

Phosphorus 1.70 1.45 - 2.50 

Magnesium 0.48 0.66 - 0.67 

Sodium 0.64 0.40 - 0.94 

Potasrium 2.04 1.40 - 2.33 

Iron(ppm) 1414 3480 - 0.20 

ComeHpprn) 26 7 20.5 - 15 0 

Manganese(ppm) 286 245 - 406 

Unc@pm) 27 5 47.5 - 46 3 



T a b  2. ddno acid col(podt4.o~ of *drisd poultry umure (g/lql) 

mNab et aL ,197 4) 

Asparatic acid 9 -7 Thrsonine 6.3 

Serine 6.2 Qlutamic acid 16.6 

Glycine 6.6 Alanine 8.2 

V a l l i n e  4.9 H e  thionine 1.2 
Cy stine 1.8 Leucine 7.0 

f so- Leuclne 3.8 Phenylalanlne 3.9 

Tyrosine 3.4 Histidine 3.0 
LY sine 5.4 Arginine 6.1 

*contained 54.9 g nitrogen, U2.1 g true  protein, 88.4 g uric 
acid, 0.6 g urea per kg . 



2.4.2 Compost tl on and propert ies o f  b l  ogas 

Blogas c o n t a i n s  55 - 65 % methane, 35 - 45 X 

carbond iox ide ,  t r a c e s  o f  hydrogen, hydrogen s u l p h l d e  and ammonla 

(Majundar,  1982). B iogas I s  non po isonous.  I t  has a  c a l o r l f l c  

va l ue  o f  4700 - 6000 kcal/m" specc l f ic  g r a v l t y  o f  0.86 

( ~ h a t t a c h a r y y a ~ l q 9 3 ) .  

2.4.3 Factors affecting rnaerablc ferrontat lon 

Anaerobic  f e r m e n t a t i o n  i s  governed by some parameters .  

These parameters  es g i v e n  by t h e  Tata Energy Research I n s t i t u t e ,  

1985. a re  tabu1 a t e d  below 

Parameter Optfmum anrerobfc condltloas fo r  
rnreroblc f e n e n t r t l o n  

Temperature 
PH 
C/N r a t f o  
S o l f  d  c o n t e n t  
Wate i  c o n t e n t  

TOXIC 
substances 

r R e l a t i v e  t i m e  

+ Organic  l o a d i n d  
r a  t e  

35 -4OOC 
6.8 - 13.5; s l u r r y  a c t s  as b u f f e r  
25 - 30 
8 - 1 1 %  
90 X i n  i n p u t  m a t e r i a l  
Too h i g h  water  - l o w  gas p r o d u c t i o n  
Too l i t t l e  wa te r  - a c e t i c  a c i d  accumula t ion  
and 1 n t e r f e r e s  Permenta t lon  
High c o n c e n t r a t i o n  o f  ammonia. an t1  b i o t l c s .  
p e s t i c i d e s ,  heavy me ta l s  l i k e  copper and z i n c  
e t c . ,  
80 -90  X o f  b fogas  p r o d u c t i o n  l s  o b t i a n e d  
w i t h i n  
3 - 4  wk p e r f o d  
Dependent on d i g e s t e r  volume 



2-4 -4  Advantages or  anaerobic digestion 

(Na t i ona l  Academy o f  Sciences, 1977). 

Produces methane, and can be s t o r e d  a t  room temperature 

* -  S l u r r y  has f e r t i l i z e r  va lue ,  used as s o i l  c o n d i t i o n e r  

Reduces o rgan fc  c o n t e n t  by 30-50 X 

Pathogens a re  des t royed  o r  g r e a t l y  reduced i n  number 

Rodents and f l i e s  a r e  n o t  a t t r a c t e d  t o  t h e  end p roduc t  o f  

t h e  p rocess  

Prov ldes  b e t t e r  s a n l t a t l o n  f o r  d l sposa l  o f  wastes 

Helps conserve l o c a l  energy resources  such as 

wood., e l e c t r l c l  t y .  

2.4.5 Blogas generating substrates 

Hos t  o f  t he  o rgan fc  m a t e r i a l s  a r e  p o t e n t i a l  i n p u t s  f o r  

b l  ogas p roduc t i on .  The commonly used m a t e r i a l s  a r e  wastes 11 ke 

an imal  and human manure, a g r l c u l  t u r a l  wastes and c rop  res ldues ,  

aqua$lc p l a n t s ,  industrial and municipal sol i d  wastes e t c . ,  



Among t h e  animal .excreta,  c a t t l e  dung i s  comnonly used. 

The c o n s t i  t u t l o n  and b l odeg radab l l  i t y  o f  t h e  anlmal manure v a r i e s  

from, anlmal t o  anlmal and t h e  b l ogas  y i e l d  f r om  few s u b s t r a t e s  

i s  ment ioned below (Bha t tacharyya  e t  d l . ,  1993). 

, 6rs y i e l d  <#I per kg of fresh 

manure 

Substrate 

C a t t l e  dung 

Chlcken manure 

P i g  manure 

Horse manure 

2.4..6 Blogrs p lants  

BIogas p l a n t  i s  t h e  p h y s i c a l  I n s t a l l a t i o n  where b logas  I s  

generated by anaerobic  d i g e s t i o n  o f  o rgan l c  m a t t e r .  F l o a t l n g  

drum. (KVIC) model, Deenabandhu model ( F i g . 2 )  a re  more popu la r  and 

a re  g i ven  below (Ta ta  Energy Research I n s t i t u t e ,  1985). 

F l o a t i n g  drum model: T h i s  p l a n t  i s  des lgned by t h e  Khadl 

and v i l l  age i n d u s t r i e s  comnisslon, I n d l a ,  p o p u l a r l y  known as KVIC 

mode,? based on a  model o r l g l n a l l y  des lgned by J.J Pate1 I n  1951. 



F l o a t i n g  drum model p l a n t  I s  a  composi te  u n i t  o f  d l g e s t e r  

and gas ho lder .The  d l g e s t e r  i s  an underground masonry tank .  The 

gas h o l d e r  I s  a  balancing t a n k  t o r  r e c e i v i n g  t h e  gas produced I n  

t h e  d i g e s t e r .  The gas h o l d e r  a l s o  a c t s  as a  cover  o f  t h e  

d i g e s t e r .  The drum r l s e s  as t h e  gas i s  c o l l e c t e d  i n  i t .  The 

i n l e t  and o u t l e t  p i p e s  a r e  two s l a n t i n g  cement p i p e s  r each ing  t h e  

bo t t om  o f  t h e  d i g e s t e r  w e l l  on e i t h e r  s i d e  and have t h e i r  opening 

on t h e  s u r f a c e  I n  t h e  i n l e t  and o u t l e t  tanks .  The m l x i n g  t a n k  

mixes t h e  f eed  s t o c k  m a t e r i a l s  and wate r .  A ga l van l sed  i r o n  p i p e  

i s  used t o  l e a d  t h e  gas t o  t h e  p o i n t  o f  use. T h i s  model g e n e r a l l y  

runs  on a  con t i nuous  b a s l s .  

F l xed  dome model (Deenabandhu): F i xed  dome model o f  gas 

p l a n t  was des igned by t h e  UP s t a t e  P lann ing  Research I n s t i t u t e ,  

Gobar gas Research s t a t l o n ,  A j i t m a l ,  I n d i a  i n  1977. . 

The . f i x e d  dome model i s  a  con t l nuous  f e d  one w i t h  an 

underground c y l  I n d r l c a l  d l g e s t e r  and a  hem isphe r i ca l  c l o s e d  dome. 

The gas o u t l e t  i s  through a sma l l  p l e c e  o f  G I  p i p e  f l t t e d  a t  t h e  

t o p  o f  t h e  dome. The h e i g h t s  o f  t h e  opening o f  t h e  I n l e t  and 

o u t l e t  p i p e s  f r om  t h e  f l o o r  o f  t h e  d i g e s t e r  a r e  t h e  same. An 

openjng I s  p r o v i d e d  i n  t h e  o u t e r  w a l l  o f  t h e  o u t l e t  chamber f o r  

d i s c h a r g i n g  t h e  s ludge.  . ,  



2.4.7 M r t e r l r l s  for  constructlon of  blogrs plants 

M a t e r i a l s  r e q u i r e d  f o r  c o n s t r u c t l o n  o f  f l o a t i n g  drum and 

f i x e d  dome model o f  b l o g a s  p l a n t s  a r e  p resen ted  I n  Tab le  3. 

2-5  Poultry droppings - recycllng I n  teed 

L i m i t e d  f e e d  and f odde r  resources  i n  I n d l a  have necess l  t a t e d  

t h e  .development o f  a1 t e r n a  t e  non -conven t i ona l  f e e d  resources,  

p r i m a r i l y  a g r o - I n d u s t r i a l  byp roduc t  wastes i n  livestock feed.  

One such waste I s  p o u l t r y  l i t t e r  o r  cage d ropp lngs  wh ich  can  be 

r e c y c l e d  as an i n g r e d l e n t  i n  an imal  feed.  

P o u l t r y  d ropp lngs  (PD) has been used as a f e e d  i n g r e d l e n t  

m a i n l y  f o r  n i  t r ogen ,  c a l c l u m  and phosphorus c o n t e n t .  I n  I n d i a ,  

t h e  c u r r e n t  v a l u e  o f  PD as a s o l 1  f e r t i l i z e r  i s  n o t  more t han  Rs 

1500.per  l o r r y  l o a d  abou t  10 tonnes.  C o n s i d e r i n g  t h e  p r e v a l e n t  

c o s t  o f  p o u l t r y  f e e d  q t  Rs. 7000 p e r  tonne,  t h e  v a l u e  o f  

processed PD as a f eed  i n g r e d l e n t  would be more t han  I t s  

p r e v a l e n t  c o s t  as f e r t i l  l z e r .  

P o u l t r y  d ropp ings  I s  r i c h  i n  n l t r o g e n ,  o r g a n i c  m a t t e r  and 

m i n e r a l s  (McNab e t  s 7 . ,  1974, B l a l r ,  1974). L i m l t a t l o n s  f o r  

r e c y c l l n g  PD i n  p o u l t r y  r a t i o n s  a r e  h i g h  ash, u r l c  a c i d ,  c rude  

f i b r e  and l ow  m e t a b o l i z a b i l i t y  c o n t e n t  ( B l a l r ,  1974) and t h e  

presence o f  pa thogen ic  organisms ( I chhponan l  and Lodh i ,  1976).  



Table 3. H a t e r i n l a  for construction of floating drw and fixed 
dome lodel m a s  plant8 

1 Bricks 2060 Nos 
2 Sand 1.76 m3 
3 Stone chips 0.5 - 0.75" size 0.60 m3 
4 cement - 11 bags 
5 A.C pipes, 100 m Lnternal dia 3-4 RM 

CG Frame: 

1 A n g l e  i ron 10.90 m (35x35~5 mm) 
2 M.S pipe 1.95 m (40 mm dial 
3 Square plates  2 Nos (260x260~6 mm) 
4 14 mm dia and 32 mm long bol ts  16 Nos 

with nuts  

Gas holder: 

1 A n g l e  i ron 16.8 m (35x35~5 mm) 
2 M.S pipe 1.15 m (50 mm dia) 
3 Flange plates  2 Nos (250 mm die snd 6 mm 

thicb) 
4 Flats  (40x6 mm) 4.2 . 
5 G a s  ou t l e t  flanne (26 mm &a) 1 No 
6 G I  bend (25 mm dial 1 No 
7 M.S sheet ,  2.5 nuo (12 gauge) 2.25 Nos (2.6 m x 1.0 m) 

1 Bricks 
2 Cement 
3 Stone chips 
4 Sand 
5 Coarse sand 
6 G I  pipe of 0.6 dia with soaketa 
7 A.C pipe 6 dia 
8 Iron bars  (6 mm dia) f o r  ou t le t  

tank cover 
Q Paint 

1000 Nos 
14 bags 
40 cft (Approx 1.14 m3) 
40 o f t  (Appmx 1.U m3) 
40 c f t  (Approx 1.14 m3) 
7" (17.78 cm) 
6' (Apprax 1.8 m e t e r s )  
7 w 





The hea l th  r l s k  a t t r l b u t e d  t o  pathogenic mlcroorganlsms 

I so la ted  from the waste ( Golfform sps; €.toll; Kl lebse l ls  sps; 

Lfster ts  sps and Ss lmne l l s  sps ) does no t  pose any problem i f  

the waste I s  processed before feedlng. Heat processlng by d l r e c t  

dehydration, steam pel  l e t t l n g ,  deep s tack ing  or  e n s i l  l n g  a t  pH 

4.5  are some of  the  methods whlch destroy these pathogens from 

p o u l t r y  waste (Langar, 1994 ) 

In format ion on the e f f e c t  o f  processlng o f  p o u l t r y  dropplngs 

through blogas p l a n t  I s  scarce. , 

Toro and Mudgal (1983) sublected PO t o  dry heat, 

autoc'lavlng. Dry heat ing a t  135'C f o r  10 hours and 150% f o r  4 

hours were e f f e c t i v e  I n  completely s t e r l l l z l n g  the 1 I t t e r .  

Autoclavlng was no t  effective I n  e l l m l n a t l n g  a l l  the 

mlcrQorganlsms. C l  os t r l d i um sp were destroyed a t  135% and above. 

Dry heat treatment resu l t ed  i n  l o s s  o f  amlno ac ids  particularly 

l ys lne ,  methlonl ne, h i s t l d l n e ,  threonlne and cys t fne .  The cos t  

of processlng o f  l l t t e r  ranged from Rs.0.38 - 0.57 per kg t o r  

dry heat treatment. 
r 

Ahujn e t  r 1 . ( 1 9 8 3 )  studied the s o l i d  s t a t e  fermentalon 

technique by Aspergll lus nlger and Rhizopus o r l za  f o r  the 

biodegradat ion o f  crude f i b r e  and u r i c  a c i d  I n  the PO I n t o  

p r o t e l n  r i c h  mass t o  be Incorporated I n  the p o u l t r y  d l e t s .  



Roland e t  a ? .  (1993) s tud led  t he  r e c y c l i n g  o f  PD by way of 

sub jec t i ng  t o  lagoon fo rmat ion  i n  which the  sedlment recovered 

from a  cement l l n e d  s e t t l l n g  bas ln  o r  secondary lagoon t o  whlch 

l a y e r  waste was i n 1  t l a l  l y  dlscharged. Suspended ma te r i a l  f rom 

the secondary lagoon was dlscharged t o  a  l a r g e  pr imary lagoon. 

Sediments were a l lowed t o  accumulate i n  secondary lagoon f o r  3 

months be fo re  they are removed. The sediment was repor ted  t o  

con ta i n  30 % Calcium, 0.86 % Phosphorus and 0.35 % magnesium. 

Use o f  lagoon sedlment I n  l a y e r s  r e s u l t e d  I n  b e t t e r  

b l o a v a i l a b l l i  t y  o f  ca lc lum and phosphorus 1  eadlng t o  s l g n l f l c a n t  

savings. 

Teo t la  and M l l l e r  (1974) r epo r t ed  t he  use o f  f r e s h  p o u l t r y  

manure f o r  growing house f l y  (Nuscs domestfca) pupae for making 

p r o t e i n  r i c h  substance. The pupae meal grown on p o u l t r y  manure 

conta lned 614 g  p r o t e i n  and 2528 kca l  HE per  kg . The res l dua l  

manure a f t e r  separa t ion  of pupae meal f rom d l g e s t e r  conta ined 

on ly  61.4 g  p r o t e i n  and 600 kca l  ME per kg on d r y  ma t t e r  bas is .  

Not buch work has been done t o  make p o u l t r y  l l t t e r  p o l l u t i o n  

f r e e  and recyc l e  i n  an effective way. Experiments on d isposa l  o f  

Poul t r y  dropplngs conducted a t  Andhra Pradesh A g r i c u l t u r a l  

Un lve rs l  t y  revealed t h a t  PD can rep lace  conventional cow dung f o r  

generat lng biogas (Rajasheker and Hohankumar, 1994). 



Experlments have been conducted i n  Chlna on u t ~ l i r a t l o n  of 

Poul t r y  droppings f o r  biogas productlon through anaerobic 

fermentation. The spent s lu r ry  from t h l s  process d ld  no t  contaln 

pathogenlc organisms and was e f f l c l e n t l y  used I n  f i s h  rear ing 

(J layu and Zhengfang, 1990). No work has been reported on the 

u t ~ l ~ z a t l o n  o f  biogas s l u r r y  t o  poul t ry  



M A T E R I A L S  AND METHODS 



' CHAPTER 3 

MATERIALS MID METnoos 

3.1 Disposal o f  poul t ry  dropplngs by anaerobic I t n t n t a t l o n  

through blogrs plants  

I n f l  uence o f  anaerobl c  termentalon on p o u l t r y  dropplngs t o  

mlnlmlze the env l  ronmental problems .were s t u d l  ed by u t l l  l z l n g  

convent ional  b l  ogas p l a n t s  a v a i l a b l  e  a t  Regl on81 blogas t r a l n l n g  

and devel opment centre,  Andhra Pradesh Ag r l cu l  t u r a l  Unl ve r s l  t] 

campus, Hyderabad. 

3.1.1 Blogas plants  

F loa t i ng  drum ( K V I C )  and f l x e d  dome (Deenabandhu) model 

blogas p l a n t s  (F lg .2 )  each o f  2 m3 capac l ty  were u t l l i z e d  f o r  

s tudy ing the su l  t a b l l l t y  o f  caged b l r d s  p o u l t r y  dropplngs f o r  the  

produc t f  on o f  b l  ogas. 

Fresh p o u l t r y  dropplngs about 35 kg were c o l l e c t e d  d a l l y  

from caged b l r d s  (WL cocks) fed on l a y e r  mash a t  A l l  I n d i a  

coordlnated Research P ro j ec t  on Pou l t r y  breedlng cent re ,  

Rajendranagar, Hyderabad and placed I n  m lx lng  tank o f  each o f  the 

blogas p l a n t .  A mlx ture of p o u l t r y  droppings and water ( 1 : 2  w/v) 



Ah% FLOATING DRUM (KVIC) MODEL 

.G. 2.  BIOGAS PLANTS 



was prepared d a i l y  and allowed t o  s e t t l e  f o r  15 minutes. 

Feathers and extraneous matter were removed from the mlxture 

before feeding t o  the blogas p lan ts  (F ig.  3 ) .  The c a t t l e  dung, 

e a r l l e r  used as regu ler  Peed mater ia l  f o r  these two p lan ts  was 

gradual ly  replaced w i t h  p o u l t r y  droppings i n  about 50 days f o r  

establishing p o u l t r y  droppings based bfogas p lan ts .  

3.1.2 BIogss p l a n t  slurry 

The s l u r r y  from both the  biogas p lan ts  was co l l ec ted  

combinedly i n  an open p i t  (about 3 '  x 4 '  1 and d r l ed  under 

nature1 condi t l o n s .  The p a r t l a l  l y  d r i e d  mater ia l  was scooped out  

f r o m  the p l t  and allowed to  sun dry,  The d r i ed  pou l t r y  b iogas 

s l u r r y  (DPBS) meal (F ig .4)  was s tored i n  gunny bags f o r  f u r t h e r  

experimental use, 

3 - 2  S u i t a b i l i t y  o f  anaerobic fermented byproduct as a teed 

ingr.edi ent t o  b r o i l  ers 

The d r l e d  p o u l t r y  blogas s l u r r y  (DPBS) meal cof l e c t e d  from 

both the biogas p lan ts  was examined f o r  s u i t a b i l i t y  as feed 

i ng red ien t  through i n  v f t r o  and $n v f v o  studies 



FIXED DOME RODEL (DEENA BANDHU) 

"Q tank,  2 , .  Gee s t a r a g e ,  3 .  Oigester, 4 .  Outlet tank. 
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FIG.4, POULTRY DROPPINGS & 
DRIEO POULTRY BIOGAS SLURRY(0PBS) MEAL 



3-2-1 Cberlcal rna l js l r  and nutr l t lve value of d r l e l  

poultry blogrs slurry rcrl 

The d r i e d  p o u l t r y  b iogas s l u r r y  (DPBS) meal and p o u l t r y  

droppings (PO) were sampled f rom the  maln c o l l e c t l o n s  and 

analysed I n  triplicate f o r  proximate composi t l o n ,  calc ium, 

phosphorus (AOAC, 19901, a f l a t o x l n s  (Pons e t  a?.,  1966) and 

p h y t i n  phosphorus (Haug and Lantzsch, 1983). 

Metabol izab le  energy was estimated I n  DPBS meal, PO and 

y e l l o w  maize by m o d l f l e d  European re ference method ( B o u r d i l l o n  e t  . .. 
dl., 1990) us lng  W L  cocks ( 5  r e p l l c a t l o n s  per t e s t  I n g r e d i e n t ) .  

The assay p e r i o d  f o r  es4lmat lon o f  HE o f  each d l e t  (Table 4 )  

comprised o f  3 d i f f e r e n t  phases. I n  t h e  f i r s t  phase, t h e  b l r d s  

were on sd llbftum feed f o r  3 days t o  measure the  exact  q u a n t l t y  

o f  feed consumed per  day by each cockere l .  I n  t h e  second phase 

t h e  b i r d s  were f e d  80 % ad 716ftum f o r  2 days and p r o p o r t l o n a t e  

q u a n t l  t y  f o r  7 hours f o r  acc lamat lzat lon.  The acc lamat l za t lon  

p e r l o d  was fo l l owed  by the  f a s t l n g  p e r l o d  of  1 7  hours (4.00 PH t o  

9.00 A H ) .  I n  t h e  t h i r d  phase, the d l e t  under t e s t  was f e d  a t  80 

% a d  Itbttwn f o r  3 days and 7 hours on t h e  f o u r t h  day, f o l l o w e d  

by a. f a s t  f o r  17 hours (4.00 PH t o  9.00 AH). The d e t a i l s  o f  

experimental schedule are  dep ic ted i n  f l g u r e  5. 



Table 4 haredent c s o m m n i t t m  CX) of disb fed to 
UG d r a l s  $or dry ditsr mtaboMsattUity 
and appnrent mtabollsabts e m e w  measuramemt 

Ingredient M . s b e  Dried Poultry 
poultry dro~pinps 

(P/ko) bioOas 
slurry ( e l k )  

m e a l  

Maize 955 594 594 
Dried poultry biogas - 400 
slurry meal 
Poultry droppings 
Dicalcium 

phosphate 
C a l c i t e  powder 
Common salt 

*Trace mineral ppiXture . . 
1.5 1.5 1.5 

**Vitamin mixture 0.5 0.5 0.5 

*Trace mineral mixture provided (-/kg diet): Manganese, 79; 
Iron, 38; Zinc, 57; Copper, 4; 10dine~0.99; Selenium, 0.08 

**Vitamin mixture provided (me/hcr diet): retino1 ace ta te .  4.23; 
riboflavin. 6; cholecalciferol, 0.045; cyanacobalarrdn. 0.02; dl-a . 
tocopheryl acetate ,  20; thiamine hydroohloride, 1; menadione 
sodium bisulphite, 0.5; biotin, 0.15; calcium pantothenate, 15; 
pyridoxine hydrochloride, 3; niacin, 40 and folio acid, 0.6. 
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FIG. 5. SCHEMATIC PRESENTATION OF THE MODIFIED EUROPEAN REFERENCE 
PROCEDURE FOR DETERMlNATlON OF AWARENT METABO11UBLE 
ENERGY WtJ IN COC- 



Excre ta  c o l l e c t i o n :  

The exc re ta  t r e e  f rom f e a t h e r s  was c o l l e c t e d  q u a n t i t a t i v e l y  

on r e s p e c t l v e  subsequent days o f  feed ing .  The exc re ta  was d r i e d  

I n  h o t  a i r  oven a t  a  temperature o f  00° C f o r  20 hours  

(Farre l j ,  1970). The d r i  ed e x c r e t a  was equ i  l i b r a t e d  w i t h  

atmospher ic  mo is tu re ,  welghed and s t o r e d  I n  c l e a n  a1 r t i g h t  

p l  a s t l c  containers t o r  f u r t h e r  a n a l y s l  s .  

Dry m a t t e r ,  GE o f  f eed  and e x c r e t g  were determined i n  

duplicate. The GE was es t lma ted  u s i n g  a d l a b a t l c  oxygen bomb 

c a l o r l m e t e r .  

Cal c u l  a t l o n s :  

Dry m a t t e r  m e t a b o l l z a b l l l t y ( % )  =E {DM I n t a k e  ( g )  - 
- DH e x c r e t a  ( g )  1 / DM I n t a k e  ( 9 )  I X 100 

The classical apparent  m e t a b o l i z a b l e  (AM€)  energy va lues  o f  

d l e t s  were ob ta lned  by t h e  e q u a t i o n  o f  H i l l  and Anderson ( 1 9 5 8 )  

as suggested I n  European r e f e r e n c e  method. 

A p p a ~ e n t  metabolizable energy(AME) p e r  g d i e t a r y  DH = E d i e t  - E 

e x c r e t a  

Where E d i e t  = GE p e r  g d i e t a r y  DM 

E exc re ta  = GE I n  exc re ta  p e r  g DM 



AME .values f o r  t e s t  I n g r e d i e n t s  ( malze, DPBS meal, PD) were 

c a l c u l a t e d  based on t h e  p r o p o r t l o n  o f  l n d l v l d u a l  l n g r e d l e n t s  I n  

the1 r r e s p e c t i v e  d l e t s .  

AME .of Malze - AHE o f  malze d l e t  / 0.955 

.AME o f  DPBS meal = CAME o f  DPBS meal d l e t  - 

(0.594 X AM€ o f  m a l z e ) l /  0.4 

AM€ o f  PD = CAME o f  PO d i e t  - 
( 0.594 X AME o f  m a i z e ) ]  / 0.4 

3.2.2 U t i l  i za t lon  of  dried poultry blogas sl urry<DPbS) 

re81 I n  broiler die ts  

D r i e d  p o u l t r y  b logas s l u r r y  meal was l n c l u d e d  i n  b r o l l e r  

d l e t s  a t  v a r y l n g  l e v e l s  t o  s tudy  the  f e a s l b l l l t y  o f  r e c y c l i n g  

p o u l t r y  d ropp l  ngs as feed I n g r e d i e n t  t o  b r o l l  e r s  

D1ets;Groundnut extraction, hav ing  a  p r o t e l n  c o n t e n t  of 446 

g/kg on a  d r y  m a t t e r  b a s l s  was I n c l u d e d  l n  t h e  re fe rence  d l e t  a t  

56 g/kg.  DPBS meal w l t h  p r o t e l n  c o n t e n t  o f  125 g/kg on DM b a s l s  

was I n c o r p o r a t e d  I n  b r o l l e r  d l e t s  a t  0, 100 and 200 g/kg  t o  

rep lace  0 %, 50% and 100 % p r o t e l n  of groundnut  meal o f  r e f e r e n c e  

d l e t .  Calcium and phosphorus l e v e l s  were made equal I n  a l l  t h e  

d l e t s  by l n c l u s l o n  o f  app rop r la te  l e v e l s  o f  d l c a l c l u m  phosphate 

end c a l c l t e  powder (Tab le  5 ) .  Each d i e t  was fed t o  8 groups ( 7  

ch icks /group)  of b r o l l e r  males from 1 - 39 d  age. 



Table 5 C o m p ~ a i t i a n  of diets raryhg in tbs ~ p o r t h m a  of 
dried poultry bdosas slurrg real fed to broiler males 
CL-3B d -0) 

Ingredient 

Dried poultry Mogas s lurry  

m e a l  e/lrp) 
O(Ref srence) 100 200 

D i e t  prerrdxl 800 800 800 

Groundnut m e a l  extraction 56.0 28.0 - 
Dicalcium phosphate 25.0 12.5 - 
C a l c i t e  powder 22.2 U.1 - 
Dried poultry Mogas slurry m e a l  - 100 200 

Saw-dust 96.8 48.4 - 

Crude protein @/kg) 212.60 212.43 212.39 

Crude f ibre  l e k )  99.39 85.4 76.6 

Metabolizable energy (kcaVkg) 2580 2546 2510 

Calcium &/kg) 16.89 16.85 16.79 
Available phosphorus (g/kg)2 5.50 5.67 5.82 

~ y a i n e  (g/ke)2 10.98 10.54 10.10 

Methionbe (g/k012 5.84 5.67 5.50 

lgie% premix (g/800g) contained: . . Y e l l o w  m a i z e ,  488.5; soybean 
meal, 300; l-lysine, 0.7; dl-methionbe, 2.3; salt, 4; coxistac, 1; 
choline chloride, 1; vitamin B12 premk (100 ppm), 0.2; vitamin E 
(50%), 0.02; t r a c e  mineral mixture*, 1 and vitamin mixture**, 0.28. 

*Trace mineral mixture provided (-/kg diet): Manganese, 79; 
Iron, 38; Zinc, 57; Copper, 4; Iodine,O.99; Selenium, 0.08. 

**Vitamin mlxture provided (mg/kg diet): re t inol  a c e t a t e ,  4.23; 
riboflavin, 6; cholecalciferol, 0.045; cyanacobalamin, 0.02; dl-- 
tocopheryl ace ta te ,  20; thiamine hydrochloride, 1; menadions 
sodium Msulphite, 0.5; biotin, 0.15; calcium pantothenate,  15; 
p y r i d o h e  hydrochloride, 3; niacine, 40 and fol ic  a d d ,  0.5. 
2 ~ a l c u l a t e d  values. 



B i r d  management: 

B r o l l e r s  were reared on w l re  f l o o r  ba t t e r y  brooders. Feed 

and water were provided ad Itbiturn. B r o l l e r s  were vaccinated 

agalnst  Marek's disease, Newcastle dlsease and I n f e c t i o u s  bursa1 

dlsease on one, seven and four teen days age respec t i ve ly .  

Parameters recorded: 

Dur ing the experiment, weekly body weights on l n d l v l d u a l  

b l r d s  and group feed i n t ake  were recorded. A t  39 d age two 

b r o i l e r s  per group were k i l l e d  and the dressing y l e l d s  were 

recorded. Lengths o f  duodenum, jejunum p lus  I leum and caecum 

were recorded and expressed on m/kg body weight and weights of 

g i zzard  and l i v e r  were a lso  recorded and expressed on g/kg body 

weight.  

3.3 .MI c rob lo log lc r l  rssry  

MIcr.obio1 og lca l  assay was conducted on both p o u l t r y  

dropplngs and d r i e d  p o u l t r y  blogas S lu r r y  meal f o r  the presence 

o f  pathogenlc microorganisms such as Salmonel7s sps and E. co t  f .  



3-3.1 O u r l f t r t f v e  t e s t  f o r  the presence o f  

S#lronrllr cgs 

T e s t  m a t e r l a l  abou t  10 g was soaked I n  a  s t e r i l e  normal  

s a l i n e ,  w h l l e  m i x i n g  t h o r o u g h l y  and a l l o w e d  t o  s e t t l e  f o r  15 

m l n u t e s  a t  room tempe ra tu re .  Sample wes I n o c u l a t e d  I n  

t e t r a t h i o n a t e  b r o t h  a t  10% l e v e l .  I n c u b a t e d  a t  370C f o r  24 

h o u r s  and s u b c u l t u r e d  on MacConkey agar ,  b r i l l i a n t  g reen  agar  

and S a l m o n e l l a - S h i g e l  l a  agar .  Non-1 a c t a t e  fe rmented  c o l o n i e s  

were. p i c k e d  up  t o  examine i t s  morphology by Gram s t a i n  and o t h e r  

b l ochem lca l  p r o p e r t i e s  (C ru i ckshank  e t  d l . ,  1974).  

3.3.2 Purl  1 tr t i r e  t e s t  f o r  the presence o f  E. co l t  

T e s t  m a t e r l a l  abou t  10 g was soaked I n  a s t e r i l e  normal  

s a l i n e  w h i l e  m l x l n g  t hou rough l y  and a l l o w e d  t o  s e t t l e  f o r  abou t  

10 m i n u t e s  a t  room tempera tu re .  Sample was i n o c u l a t e d  on  

MbcConkey agar .  P i n k  c o l o n i e s  were p i c k e d  f r o m  MacConkey agar  

and s u b c u l t u r e d  on EM0 agar .  Presence o f  c o l o n i e s  w i t h  b l a c k i s h  

m e t a l l i c  sheen on EM0 agar  was cons l de red  as  c h a r e c t e r l s t i c  o f  

E. c o l t .  



3.4 Econoalcs I n  dlsposrl of poultry droppings for  

blogrs,rnd recycling r s  feed lngrcdlent to  broilers. 

3.4-1 Input and output costs I n  disposal o f  poultry 

dropplngs through bfogrs plant 

I n p u t  and o u t  p u t  cos ts  l n v o l v l n g  the  I n t e g r a t e d  approach o f  

d isposa l  o f  p o u l t r y  droppings was est imated.  The following norms 

were used f o r  work lng  o u t  t h e  economics: 

Capaci ty  o f  t h e  Biogas p l a n t s / d  2 m3 

Cap1 t a l  c o s t  (construction c o s t )  Rs. 8000 

R a t e  o f  I n t e r e s t  18 'L 

L i f e  o f  t h e  U n i t  - Working days 

10 years  

365 days 

Poul t r y  d ropp l  ngs requ l  r e d  

f o r  plant/annum 12775 kg 

( f r e s h  PD about 35 kg/day Tor 365 days) 

Contingency f o r  hand l ing  PD per annum Rs. 1800 

81ogas p roduc t l on  per  kg f r e s h  PO/d 0.06 m3 

Monetary va lue  o f  blogas,767 m?- Rs. 1800 

( S u f f i c l e n t  f o r  4 - 6  f am i l y  members 

cooklng needs per y e a r )  

Monetary va lue  o f  fermented byproduct  

d r l  ed p o u l t r y  b i  ogas s l u r r y  meal Rs.'L.OO/kg 



3-4.2 Estimation of cost of prpductlon o f  b ro i le r  fed on 

dtets contrlnlng dried poultry biogrs slurry 

<DPDS) meal 

Economlcs were ca l cu l a ted  a t  the end o f  b r o i l e r  feed l  ng 

experlment, 1-39 d age. 

Cost o f  p roduc t lon  o f  b r o l l e r s  on d i e t s  con ta l n l ng  DPBS meal 

was ca l cu l a ted  based o n  t he  feed c o s t  and FCR and compared t o  

t h a t  o f  re ference d l e t  con ta l n l ng  no DPBS meal. 

Feed. c o s t  per kg was ca l cu l a ted  based on the l o c a l  market 

p r i c e s  o f  feed l ng red len t s .  The cos t  o f  DPBS meal was kept  a t  

mlnlmum o f  Rs 2.OO/kg based on I t s  value o f  ca lc lum and 

phosphorus contents .  

3.5 S ta t is t ica l  analysis 

The exper imental  r e s u l t s  were subjected t o  ana l ys i s  o f  

var iance, and the  d l f fe rences  between the t reatment  means were 

compared w l  t h  DMRT (Duncan, 1955).  Regressi on ana l ys i s  was done. 

Regression equat lons were f i t t e d  t o  the data and a l so  g iven  i n  

t he  t a b l e s  and graphs where s l g n l f l c a n t  e f f e c t s  were de tec ted  

(Snedecor and Cochran, 1967). 



RESULTS 



CHAPTER 4 

RESULTS 

I n v e s t l g a t l o n s  were c a r r i e d  o u t  t o  dlspose p o u l t r y  

dropplngs, I n  an envlronmental f r i e n d l y  manner through anaerobic 

f e rmen ta t i on  f o r  t h e  p roduc t l on  o f  biogas, recyc l  l n g  t h e  res ldue 

as a  feed I n g r e d i e n t  t o  b r o i l e r s  and a l s o  economlcs Invo l ved  I n  

such an i n t e g r a t i o n .  Resu l ts  ob ta ined on these aspects are  

presented I n  t h i s  chapter .  

4 Btogrs productton 

P o u l t r y  dropplngs as regu la r  i n p u t  m a t e r i a l  t o  f l o a t l n g  drum 

and f l x e d  dome model b iogas p l a n t s  o f  2 m3 capac i t y  y i e l d e d  

b iogas a f t e r  a  p e r l o d  o f  40 days. 

Dur ing  t h e  f i r s t  30 days pe r lod ,  u n t o l e r a b l e  odour was 

n o t l c e d  a t  each t lme of d lscharge o f  spent s l u r r y .  A f t e r  40 days 

pe r iod ,  no obnoxlous odour end no f l y  menace/insect b reed ing was 

observed i n  t h e  d l  scharged blogas s l u r r y  f rom the  b logas p l a n t s .  

The c o n c e n t r s t i o n  o f  t he  s o l i d s  i n  t he  d l g e s t e r  tank ranged Prom 

8 - 11 X .  



Problems of b i ogas  p r o d u c t i o n :  

I n  o n l y  f l o a t l n g  drum model o f  b i ogas  p l a n t ,  t h e  b l ogas  

p r o d u c t i o n  receded s l o w l y  i n  abou t  60 days. More d i s cha rge  o f  

v a t e r  was 'observed  Prom t h e  d l g e s t e r  tank ,  l e a d i n g  t o  more 

v i s c o u s  d l  g e s t e r  con ten t s .  Scum f o r m a t i o n  i n  t h e  d i g e s t e r  t a n k  

was seen e x t e n d i n g  up t o  t h e  neck o f  t h e  m i x e r  t a n k  o f  t h e  

b i  ogas p l a n t .  , 

The p rob lem of poor  b i o g a s  p r o d u c t i o n  was overcome by t h e  

f i x e d  dome model b l ogas  p l a n t ,  i n  whlch t h e  e x e r t i o n  o f  downward 

t h r u s t  o f  gas on t h e  d i g e s t e r  f l u l d  l e a d  t o  e x p u l s i o n  o f  s l u r r y  

t h rough  o u t l e t .  The o p e r a t i o n  b e i n g  a con t i nuous  process,  t h e r e  

was l i t t l e  o r  no i n c r e a s e  o f  p e r  c e n t  o f  suspended s o l i d s  i n  t h e  

d i g e s t e r  t a n k  o f  f i x e d  dome model p l a n t .  

4.2 Cherlcr l  composltlon and n u t r l t l v e  r r l u e  of drled 

poultry blogrs slurry meal 

D r i e d  p o u l t r y  b l ogas  s l u r r y  meal was powdery, l l g h t  I n  

w e i g h t  and b l a c k  i n  c o l o u r .  The chemica l  composition and 

n u t r i t i v e  va l ue  of  OPBS meal and PO was g l v e n  i n  Tab le  6. 



Table 6. Chemical composition and nutritive value of dried 
poultry bdoeas slurry m e a l  and poultry droppinss 
(on DM basis) 

Dried pod- Woeas Poultry droppdngs 

m e a l  

Dry matter (g/kg) 916 935 

Crude protein (g/kg) 126 

Ether extract ( g m )  18.9 
Crude fibre (g/kg) 219.6 

Ash (g/ke) 475.3 
Nitrogen-free-extract 161.2 

tern) 
Calcium (g/kg) 66.8 

Phosphorus (g/kg) 23.1 

Metabolizable energy 383 
Occal/kg) 



The DPBS meal c o n t a l n s d  916 g  d r y  m a t t e r ,  125 g  c rude  

p r o t e l n ,  18.9 g  e t h e r  e x t r a c t ,  219.6 g  c rude  f i b r e ,  475.3 g  ash, 

161.2 g n l t r o g e n - f r e e - e x t r a c t ,  66.8 g  ca l c i um ,  and 23 .1  g 

phosphorus w h i l e  PD c o n t a l n e d  935 g  d r y  m a t t e r ,  257 g  c rude  

p r o t e l n ,  25 g  e t h e r  e x t r a c t ,  152 g  c r u d e  f i b r e ,  254 g  ash,312 g 

n l  t r o g e n - f  r e e - e x t r a c t ,  67.2 g  c a l c l u m  and 25.3 g  phophorus p e r  kg 

mea l .  DPBS meal c o n t a l n e d  210 g  a c l d  I n s o l u b l e  ash p e r  k g  meal .  

D i e t a r y  d r y  m a t t e r  I n t a k e  and o u t p u t ,  r a t i o  o f  d r y  m a t t e r  

o u t p u t  t o  I n t a k e  and p e r b e n t  d r y  m a t t e r  m e t a b o l l z a b l l l t y  v a l u e s  

o f  DPBS meal ,  PO and ma ize  a r e  p r e s e n t e d  f n  Tab le  7.  D ry  m a t t e r  

m e t a b o l l z a b l l l t y  o f  DPBS meal ,  PD and ma lze  were 62.8 %, 7 5 , 7  X 

and 84.2 % r e s p e c t l v e l y .  

Apparen t  metabolizable energy  c ~ n t e n t  o f  DPBS meal,  PD and 

ma ize  were 383 k c a l ,  1661 k c a l  and 3826 k c a l  p e r  kg  r e s p e c t i v e l y  

( T a b l e  8) 

4.3 Perforwrnce of b r o l l e r s  on drled pou l t ry  bfogas 

s l u r r y  (DP6S)mal  

Performance o f  b r o i l e r  ma les  on v a r y l n g  1  e v e l s  o f  DPBS meal 

i s  p r e s e n t e d  i n  T a b l e  9. 

I n c l u s i o n  o f  DPBS meal a t  t h e  expense o f  g roundnu t  

extraction has  s l g n l f l c a n t l y  ( p  < 0.OS) lowered t h e  body w e l g h t  

g a i n  o f  b r o i l e r s  o n l y  a t  200 g /kg  l e v e l .  However, a t  100 g /kg  



Table 7. Dietary m t t e r  intab and outgut, ratin of dr7 
Patter output to in- and per cent dry ratter 
metabolhabillty of raise, drled poulw Magas alutrl 
red and poultry droppdaqa 

R Ad l i b  Reed DM DIS DM Ratio of DM 
e feed allow anoe intake output DM metaboli  
p intake/ a t  80% in output cahillty 
1 day ad f ib  excreta to  DM 
i el el (XI CP) (01 in- (XI 



Table 8. A-t metsbdbalilo ene- 0 valuer of A. 
dried poultrl bdogas slurry real am3 poultsr dmppdaes 
(on Dllbarris) 

R GE in GE in DM OE DM QE in AME of AUK of 
e diet excreta output output inta- excreta diet ingre - 
P (E- in in ke /a DM [E diet- client 
1 diet) acre- excreta intake E excre 
I ta  (8 exore ta) 
0 (kcall ta) 
a a) (kcUg) (0) (kcaU (a) (Icrral) a m U g )  (k i eaVg)  

D A e d  poultry bdogas slurry m e a l  

Poultry dropgdPss 



Table 9. Perfo- of W r  ralsa (l-39 d we) cm dried 
poultrg bdoeas alurr7 real 

Dried Body weight Feed intake Feed Dressed 
poultry g a  ef Zicienoy y i d d  
biogas 
slurry m e a l  
I e m )  @/bird) (&!/bird) (f eed/gain) (XI 

SEM 10.6 

ba*siEl of vairanCe4 

df 

l e v e l  2 
error 21 

MSS 
l e v e l  9330.125 
error 842.369 

DMRT 30.18 
Regression malydn 

Regression l l27-  
0 . 3 3 8 8 ~  

Standard 
errors 

Intercept 28.5957 53.5817 0.0583 
Slope 0.0715 0.4590 0.000145 

R value 0.5051 0.1504 O.bS02 

p value 0.0001 0.06lll  0.000001 

residual df 22 2 2 2 2 

SBH= standard error of  mean 
Means with different superscripts in the column differ 



i n c l u s l o n  l e v e l ,  body we ight  g a i n  was s t a t i s t i c a l l y  comparable t o  

t h e  re fe rence  group (1099 g  vs 1125 g)  

Body we igh t  g a i n  was ( p  = 0.0001) l i n e a r l y  r e l a t e d  w l t h  t he  

d l e t a r y  DPBS meal (1127 - 0 . 3 3 8 8 ~  where x  i s  t h e  l e v e l  o f  DPBS 

meal g/kg) .  Regression curve  f i t  on body we ight  g a i n  i s  

p resented g r a p h i c a l l y  ( F i g .  6 )  

Feed i n t a k e  o f  b r o i l e r s  increased (2013 vs 2119 and 2066 g )  

and consequent ly ,  t h e  feed  e f  f i  c l  ency decreased ( 1.790 vs 1.930 

and 1.954) w i t h  t h e  i nc reased  c o n c e n t r a t i o n  o f  d l e t a r y  DPBS meal. 

The feed l n t a k e  ( p  = 0.06111) and feed  e f f i c i e n c y  ( p  = 0.000001) 

were l l n e a r l y  r e l a t e d  w l t h  d l e t a r y  DPBS meal (Tab le  9) .  

Regression curve  f i t s  on feed i n t a k e  and feed efficiency are  

presented g r a p h i c a l l y  ( F l g .  7 and 8 ) .  DPBS meal feed ing  t o  

b r o i l e r s  d i d  n o t  i n f l u e n c e  t h e  dressed y i e l d s .  

I n f l u e n c e  o f  DPBS meel on i n t e s t i n e 1  segments and v i s c e r a l  

organs of b r o i l e r  males ( 1 - 3 9  d age) I s  p resented i n  Tab le  10. 

DPBS meal i n c l u s l o n  i n  b r o l l e r  d f e t s  d i d  n o t  i n f l u e n c e  t h e  

l e n g t h s  o f  duodenum and je junum p l u s  i l e u m  o f  b r o i l e r s .  Caecum 

l e n g t h  was s i g n i f i c a n t l y  ( p  < 0.05) lowered I n  b r o i l e r s  on 100 

g /kg  l e v e l  o f  DPBS meal. G izzard  and l i v e r  we igh ts  were n o t  

i n f l u e n c e d  by t h e  l e v e l  o f  OPBS meal. 



FIG.0. BODY WEIGHT GAIN O ~ R O I L E R S  ON DPRJED POULTRY 
BIOCAS SLURRY (DPBS) MEAL 

1200 r 

1020 I 1 I I I I I 
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FIG.8.  FEED EFFICIENCY [FEED/QAIN) OF BROILERS ON DRIED , 
POULTRY BIOGAS SLURRY (DPBS) MEAL 

LFVEL OF DPBS MEAL (C/XG) 



T a w  10. Jnflueme of drlsd poultry h L o g a m  a2urr)r @PB8) md 
on l e e  of intastinal segmemta and ris~eral o m  
adeats of broilarm (1-39 d age) 

DPBS Duodenum Small Caecum Giesard Liver 
m e a l  length intestine length weight weight 

length 
(mFrr (m/lrB t m / k e  ( P A  tern 

( e h )  body w t )  body wt) body w t )  body w t )  body w t )  

SEM 0.0068 0.0306 .0017 0.08624 0.0676 

bnd4Tsis of variance 

df 

level 2 2 2 2 Z 
error 45  45 4 5 4 5 45 

MSS 
level  0.0006775 0.015 0.0015464 0.012 0.086 

error 0.0007314 0.016 0.000468 O.ll9 0.053 

DMRT 0.018 0.087 0.004 0.246 0.164 

SEM = standard error of mean 
Means with different superscripts in a column differ significantly 



D r l e d  p o u l t r y  b logas  s l u r r y  meal was found nega t i ve  f o r  bo th  

Sdtmonella sps and €. c o l l ,  w h i l e  pou l  t r y  d ropp ings  conta ined 

E. Co? i. 

4.5 Econo~lcs I n  dlsposrl of  poul t ry  dropplngs and 

recycling 8s Teed ingredient t o  b r o i l e r s  

Resu l t s  on c o s t  o f  economics i n  d lsposa l  o f  p o u l t r y  

d ropp lngs  through b logas  p roduc t l on ,  r e c y c l  l n g  as feed  l n g r e d l e n t  

t o  b r o l l e r s  and c o s t  o f  p r o d u c t l o n  o f  b r o i l e r s  on d i e t s  

c o n t a i n i n g  d r i e d  p o u l t r y  b logas s l u r r y  meal a re  presented I n  

4 . 5 . 1  and 4.5.2  sections. 



4.5.1 Input and output cost and cost benef i t  r n r l y s l s  o f  

poul t r y  dropplngs dlsposrl through biogrs p lant  

I n p u t  and o u t p u t  c o s t  and c o s t  b e n e f l t  a n a l y s l s  I n  disposing 

t h e  pou l  t r y  d ropp lngs  v i a  b l ogas  g e n e r a t i  on c a l c u l a t e d  p e r  annum 

a r e  as  f o l l o w s .  

Input cost; 

Non r e c u r r i n g :  

B logas  p l a n t  i n s t a l  l a t i  on Rs. 8000 

Recurring; 

I n t e r e s t  on non r e c u r r l n g  c o s t  

( 18  %/year )  Rs. 1440 

Deprec l  a t 1  on c o s t  Rs. 800 

Q u a n t l t y  o f  PD, 12775 kg /year  

Con t i  ngency f o r  hand1 1  ng  d r o p p l  ngs Rs 1800 

T o t a l  recurring c o s t  Rs. 4040 

Output cost: 

Monetary  v a l u e  o f  b logas ,  767 m3 Rs. 1800 

Monetary  v a l u e  o f  DPBS meal,  

3833 kg ( 30  X o f  12775 kg PD) 

a t  Rs.2.00/kg Rs. 7665 

T o t a l  o u t p u t  c o s t  Rs. 9465 

N e t  Income: Rs. = 9465 - 4040 = 5425 

C a p l t a l  pay back p e r l o d  = 8000 / 5425 = 1.4 i . e  c a p l t a l  

I n ves tmen t  can be c l e a r e d  I n  abou t  one and h a l f  y e a r .  



4.5.2 Cost of production of broi lers on dried poultry 

blogrs slurry(DP8S) meal dlets 

D i e t s  conta ln lng DPBS meal 

Feed cost/kg (Rs)  8 . 6 6  8 . 2 5  7.96 

FCR (Feed /ga in )  1.790 1.930 1.954 

Feed. Cost per  kg 11 ve b r o l l e r  



DISCUSSION 



CHAPTER 5 

DISCUSSIWl 

5 Biogms productien 

P o u l t r y  d ropp lngs  ( P D )  gene ra ted  b l ogas ,  I n  2 m3 

c a p a c i t y  o f  f l o a t i n g  drum model and Deenabandhu model b l ogas  

p l a n t s .  Y i e l d  of  b i o g a s  f r o m  PD was r e p o r t e d  a t  0.06 m3 / kg 

( w e t  b a s i s )  as a g a i n s t  0 . 0 4  m3/kg c a t t l e  dung (Bha t t acha ryya  e t  

4 7 .  ,. 1993) .  T h l s  l n d l c a t e s  t h e  PD can  become a  p o t e n t l a l  f e e d  

m a t e r l a l  f o r  b l o g a s  g e n e r a t i o n  l n p l a c e  o f  c a t t l e  dung whlch i s  

becoming sca r ce  commodl ty due t o  i n c r e a s e d  Industrial I z a t i o n  o f  

a g r i c u l t u r e .  The c o n c e n t r a t l o n  o f  s o l l d s  ranged f r o m  B - 11 X ,  

t h i s  confirmed t h e  m i x i n g  p r a c t l c e  o f  one p a r t  o f  p o u l t r y  

d r o p p l n g s  w i t h  two p a r t s  o f  wa te r  f o r  o b t a l n l n g  opt lmum b logas .  

Rajasbekher  and Hohankumar (1994)  r e p o r t e d  9 X s o l i d s  i n  t h e  

d i g e s t e r  c o n t e n t s  d u r l n g  In v l t r o  t r i a l s  u s i n g  p o u l t r y  d r o p p l  ngs.  

I n  o n l y  f l o a t i n g  drum model,  a  g radua l  r e c e s s i o n  o r  b l o g a s  

was seen. - T h l s -  can be a t t r i b u t e d  t o  t h e  p rob l em  o f  q u i c k  

s e p a r a t i o n  o f  suspended s o l l d s  due t o  h i g h  m i n e r a l  c o n t e n t  o f  

p o u l t r y  d ropp ings  p a r t i c u l a r l y  c a l c i u m  ( 6 6 . 8  mg/kg) and phophorus 

(23 .1  mg/kg).  Rajashekher  and Mohankumar ( 1 9 9 4 )  observed  t h e  

p rob l em  o f  q u i c k  s e p a r a t i o n  o f  suspended s o l i d s ,  o n l y  i n  t h e  

p o u l t r y  b l o g a s  s l u r r y  as compared t o  t h e  cow dung i n  an i n  v i t r o  

t r l a q s  I n v o l v i n g  b a t c h  f e r m e n t a t i o n  c u l t u r e s  w i t h  g l a s s  j a r s .  



The s e p a r a t l o n  o f  aqueous phase f r o m  suspended s o l i d s  r e s u l t e d  I n  

e x p u l s i o n  of l a r g e  q u a n t i t y  o f  wa te r  f r o m  d l g e s t e r  a t  each t i m e  

o f  f e e d l n g  o f  PO. The l o w  wa te r  c o n t e n t  was r e p o r t e d  t o  

I n t e r f e r e  on t h e  b i o g a s  p r o d u c t i o n  due t o  accumu la t i on  o r  a c e t i c  

a c l d  ( Tata Energy Research I n s t l t u t e ,  1985).  

The p r o b l e m  o f  q u i c k  s e p a r a t l o n ,  more d i s cha rge  o f  wa te r  

f r o m  t h e  d i g e s t e r  t a n k  was overcome by t h e  f i x e d  dome model o f  

b i o g a s  p l a n t ,  I n  wh ich  t h e  e x e r t i o n  o f  downward t h r u s t  o f  gas on 

t h e  d i g e s t e r  f l u i d  l e a d  t o  e x p u l s i o n  o f  s l u r r y  t h rough  o u t l e t .  

The o p e r a t i o n  b e i n g  a  con t i nuous  p rocess ,  t h e r e  was l i t t l e  o r  no 

i n c r e a s e  of p e r  c e n t  o f  suspended s o l i d s  i n  t h e  d i g e s t e r  t a n k  o f  

f l x e d  dome model p l a n t .  

5.2 Chemical composltlon and n u t r l t l v e  value o f  dr led 

poul t r y  b l  ogas s l u r r y  (DPBS) me81 ; 

D r i e d  p o u l t r y  b i ogas  s l u r r y  (DPBS) meal r e s u l t e d  i n  

l o w  p r o t e i n  (1259 vs  257 9 )  and l o w  energy (303 k c a l  vs  1661 

k c a l l k g 1  as compared t o  P o u l t r y  d ropp ings  (PD). The l o w  l e v e l s  

c o u l d  be t h e  r e s u l t  o f  t h e  b i o d e g r a d a b i l l  ty o f  t h e  o r g a n i c  m a t t e r  

o f  PD by anaerob ic  f e r m e n t a t i o n  f o r  t h e  p r o d u c t i o n  o f  methane, 

wh ich  i s  t h e  ma in  component o f  b i ogas .  T e o t i a  and M l l l e r  (1974) 

have. r e p o r t e d  469 g /kg  c rude  p r o t e i n ,  2200 k c a l  HE/kg and 176.2 

g/kg c rude  p r o t e i n ,  600 k c a l  ME/kg I n  p o u l t r y  manure b e f o r e  and 

a f t e r  d i g e s t i o n  by f l y  pupae. 



The ash c o n t e n t  o f  DPBS meal i nc reased  (475 vs 254 mg/kg) t o  

about  87 % due t o  b iodeg rada t i on  o f  t h e  o rgan ic  ma t te r .  DPBS meal 

con ta ined  h lgh  a c l d  i n s o l u b l e  ash (210 g/kg). Blogas manure was 

r e p o r t e d  t o  c o n t a i n  h i g h  s l l i c o n  con ten t .  The elemental  a n a l y s i s  

of s l u r r y  by x ray  i n d i c a t e d  66 X s i l i c o n ,  8.3 % phosphorus, 3 .1  

% su lphur ,  7.6 % potasslum, 11.7 % c a l c i u m  and 3.7 % I r o n  

(Bhat tacharyya e t  s l . ,  1993). 

Dry ma t te r  m e t a b o l i z a b l l l t y  o f  DPBS meal was lower  by 17% as 

compared t o  PD. : ,  

The h i g h e r  c o n t e n t  of' crude f i b r e  i n  DPBS meal (219 vs 152 

g/kg) was inconclusive. The ca l c lum and phosphorus con ten ts  were 

s i m i l a r  i n  bo th  DPBS meal and PD. However,the phosphorus c o n t e n t  

i n  DPBS meal was comple te ly  n o n - p h y t l n  phosphorus. 

5.3 Performance of b ro l l e rs  on drled poultry bloqrs s lurry  

(DPBS) r e a l  d le ts  

D r i e d  p o u l t r y  b iogas s l u r r y  (DPBS) meal , 100 g/kg l e v e l  i n  

s t a r t e r  d i e t s  "can be sa fe  t o  b r o i l e r s  w i t h  o u t  depress ion  i n  

grwoth.  However, h l g h  l e v e l  o f  f eed ing  (200 g/kg)  r e s u l t e d  i n  

poor growth. Due t o  low n u t r i e n t  d e n s i t y  o f  t h e  meal, t h e  feed  

i n t a k e  was h i g h e r  consequent ly  poor feed convers ion  r a t i o  

occu r red  i n  b r o i l e r s .  B r o l l e r  carcass y l e l d s ,  l e n g t h  o f  duodenum 

and je junum p l u s  Ileum, we ight  of g i z z a r d  and l i v e r  were 

u n a f f e c t e d  by t h e  1  eve1 o f  DPBS meal . 



The OPBS meal a t  100 g/kg l e v e l  f eed lng  t o  b r o l l e r s  

dispensed 50% o f  d i c a l c l u m  phosphate (25 g/kg)  o f  t h e  d i e t .  

DPBS meal was nega t l ve  f o r  SsltnoneIIs sps, E.co?l and 

a f l  a t o x l n s  and t h e  meal was Innocuous t o  b r o l l  e r s .  

5 4  Economlcs i n  dlsposrl o f  poul t ry  droppings and 

recycl i n g  8s feed Ingredlent  t o  b r o i l e r s  

I n  case o f  b lo techno logy  t h e  b e n e f l t s  a re  o f  two types  

1. D i r e c t  b e n e f l t s  2. I n d l r e c t  b e n e f i t s .  

D l  r e c t  benef I t s :  , 

Q l r e c t  b e n e f i t s  from t h l s  s tudy  a re  b logas p r o d u c t i o n  and 

anaerobic fermented byproduct  1 .e., DPBS meal. Blogas p roduc t l on ,  

767 m3/annum can be ob ta lned  f rom 12775 kg PD by a p p l l c a t l o n  o f  

anaerobic fe rmen ta t i on  technique th rough b logas p l a n t s .  The 

b logas monetary va lue  es t lmated a t  Rs. 140 pe r  tonne oP PD. DPBS 

meal, 300 kg w i t h  a monetary va lue  o f  Rs. 600 can be ob ta ined  pe r  

tonne o f  PD. 

I n d l r e c t  b e n e f l  t s :  

I t  I s  no ted f rom t h l s  study t h a t  t h e  envi ronmental  problems 

can be mln lmi  sed. 

Savlng o f  f o r e s t  through c u r t a l l l n g  t h e  use o f  f l r e  wood and 

thus  ecosystem. 9 0 6 6  



SUMMARY AND CONCLUSIONS 



CHAPTER 6 

S U M R T  All0 CWICLUSIO(IS 

Poul t r y  droppings (PD) p a r t i  c u l  a r l y  cage droppings i s  known 

t o  cause f l y  menace and ob jec t i onab le  odour I n  and around the  

p o u l t r y  premises. I t s  d lsposal  as manure f o r  crops and f l s h  

ponds i s  responsl  b l  e  t o r  env l  ronmental po l  1  u t l o n .  Advantages of 

anaerobic fermentat ion process o f  PD through biogas technology 

needs t o  be exp lored i n  terms o f  b logas product lon,  render ing  

b e t t e r  s a n i t a r y  and environmental  condi t l o n s  i n  the process o f  PD 

d isposa l .  The model1 t i e s  o f  b iogas p roduc t i on  and r e c y c l l n g  o f  

b iogas s l u r r y  as feed i n g r e d i e n t  t o  p o u l t r y  was examined i n  t h i s  

s tudy . 
F l  o e t l n g  drum ( K V I C )  and f l x e d  dome (Deenabandhu model 1 

model blogas p l a n t s  each of 2 m3 capac i t y  were u t i l i z e d  f o r  

s tudy ing  the  s u l  t a b i l l  t y  o f  PD f o r  the  p roduc t i on  o f  b logas. 

Fresh PD about 35 kg c o l l e c t e d  f rom cage housed b i r d s  (cocks)  f e d  

on l a y e r  mash, and a  m i x tu re  o f  PD and water ( 1 : 2  w / v )  was 

prep4red d a i l y  t o  feed the  blogas p l an t s .  The biogas product lon,  

f l y  menace, objectionable odour du r i ng  the  experiment was 

monitored. Blogas s l u r r y  was c o l l  e c t e d  i n  an open p1 t and d r l e d  

( d r i e d  p o u l t r y  biogas s l u r r y  meal) under na tu ra l  cond i t i ons .  

D r l ed  p o u l t r y  blogas s l u r r y  (OPBS) meal was analysed f o r  

prox imate composl t i  on, c a l  c i  urn, phosphorus, a f l  a t o x l n  and p h y t l n  



phosphorus. Dry  m a t t e r  metabo l  l z a b i l  i t y  and m e t a b o l i z a b l e  energy 

was e s t i m a t e d  fn v lvo  i n  DPBS meal,  PD and maize.  

DPBS meal h a v i n g  125 g / kg  g r o t e l n  was I n c o r p o r a t e d  i n  

b r o i l e r  d i e t s  a t  0, 100 and 200 g / kg  t o  r e p l a c e  0, 50, 100% 

p r o t e i n  o f  g roundnu t  extraction (446 g /kg )  o f  r e f e r e n c e  d i e t .  

Calci lum and' phophorus l e v e l s  were made equal  i n  a l l  t h e  d i e t s .  

Each o f  t h e  d i e t  was f e d  t o  8 groups  ( 7  c h l c k s / g r o u p )  o f  b r o l l e r  

males f r o m  1-39 d  o f  age t o  s t u d y  t h e  per fo rmance  o f  b r o i l e r s .  

P o u l t r y  d ropp ings ,  as a  r e g u l a r  f e e d  m a t e r i a l  y l e l d e d  b l o g a s  

I n  b o t h  f l o a t i n g  drum and f l x e d  dome model b l o g a s  p l a n t s .  

O lscharged  b i o g a s  s l u r r y  f r o m  b l o g a s  p l a n t  was f r e e  f r o m  

obnox ious  odour ,  f l y  menace / I n s e c t  b reed lng .  In o n l y  f l o a t i n g  

drum. model o f  b i o g a s  p l a n t  p rob l em  o f  l o w  b i o g a s  p r o d u c t i o n  

occu red  due t o  t h e  d l s c h a r g e  o f  more wa te r  f r o m  t h e  d i g e s t e r  

r e s u l t l n g  I n  more v i s c o u s  d i g e s t e r  c o n t e n t s .  The p rob lem can be 

a t t r l b u t e d  t o  t h e  q u i c k  s e p a r a t i o n  o f  d i g e s t e r  c o n t e n t s  due t o  

h i g h e r  c o n t e n t  of  m i n e r a l s  p a r t l c u l  a r l y  c a l  c lum and phosphorus 

t h a n  c a t t l e  dung- 

The p rob lem o f  q u i c k  s e p a r a t i o n  and more d i s c h a r g e  ot' wa te r  

f rom t h e  d i g e s t e r  t a n k  was overcome by t h e  des i gn  o f  f l x e d  dome 

model b i o g a s  p l a n t .  

DPBS.mea1 o b t a l n e d  f r o m  t h e  b i o g a s  s l u r r y  c o n t a i n e d  383 k c a l  

ME, 125 g c rude  p r o t e i n ,  18.9 g  e t h e r  e x t r a c t ,  219.6 g c r u d e  

f i b r e ,  475.3 g ash, 210 g  a c i d  i n s o l u b l e  ash, 66.8 g c a l c i u m  and 

23.1. g phosphorus p e r  kg. The l owe r  c o n t e n t  o f  p r o t e i n  ( 125 vs 



257 g/kg )and ME ( 383 vs 1661 k c a l l k g  1 I n  DPBS meal as agalnst  

p o u l t r y  droppings could be due t o  the r e s u l t  o f  the 

biodegradat ion o f  the organic mat ter  o f  p o u l t r y  dropplngs by 

anaerobic microbes f o r  the product lon o f  methane which i s  a major 

component o f  blogas. 

Phosphorus content  o f  DPBS meal was completely non-phyt ln.  

Ss7mone7 7s sps, E. co7f, a f  1 a tox lns  were no t  found I n  DPBS 

meal. 

On i nc l us i on  o f  DPBS meal I n  b r o i l e r  s t a r t e r  d i e t s  a t  100 

g/kg l e v e l ,  growth was s t a t ~ s t i c a l l y  s i m i l a r  t o  the reference 

group. While a t  200 g/kg l e v e l  DPBS meal depressed the b r o l l e r  

growth. B r o i l e r  carcass y i e l d ,  length of  duodenum and Jejunum 

p lus  i leum, weight o f  g izzard and l i v e r  were unaffected by 

feeding DPBS meal d ie ts .  

D l  r e c t  benef i  t s  from the economic study on envl ronmental 

t r l e n d l y  disposal o f  p o u l t r y  dropplngs were blogas product ion,  

and DPBS meal. Th is  study revealed t h a t  blogas produclon and 

DPBS meal were vo r t h  o f  about Rs. 140 and RS. 600 respectively 

from each tonne o f  .Poul t ry  dropplngs when processed through 

blogas technology. Cost o f  product lon o f  b r o i l e r s  on DPBS meal 

was comparable t o  the reference group. 



CONCLUSIONS 

P o u l t r y  d ropp lngs  and water  mixed a t  1 : 2  (w/v)  as a  r e g u l a r  

feed m a t e r i a l  t o  b iogas p l a n t s  y i e l d e d  b iogas.  

s Low gas p r o d u c t i o n  was observed o n l y  'ln f l o a t l n g  drum model o f  

p l a n t  as a  r e s u l t  o f  l o s s  o f  more water  ( s l u r r y )  f rom t h e  

d i g e s t e r  due t o  t h e  q u l c k  s e p a r a t i o n  o f  s o l i d s  f rom t h e  l i q u i d  

phase I n  t h e  d i g e s t e r  tank.  

F l y  menace / i n s e c t  b reed ing,  obnoxious odour were p r a c t i c a l l y  

f r e e  i n  d ischarged b iogas s l u r r y  of t h e  b iogas p l a n t .  

The anaerob'lc fermented m a t e r i a l  i . e . ,  d r i e d  p o u l t r y  b logas 

s l u r r y  (DPBS)  meal d ischarged f rom t h e  b logas p l a n t  con ta ined  

383 kca l  ME, 125 g  crude p r o t e l n ,  18.9 g  e t h e r  e x t r a c t ,  219.6 

g crude f i b r e ,  475.3 g  ash, 66.8 g  c a l c l u m  and 23.1 g 

phosphorus pe r  kg on d r y  m a t t e r  b a s i s .  Phosphorus con ten t  o f  

DPBS meal was comple te ly  o f  n o n - p h y t i n .  

s DPBS meal d i d  n o t  c o n t a i n  Salmonella sps and E. coli. 

DPBS meal u p t o  100 g /kg  l e v e l  can be s a f e l y  i n c l u d e d  I n  

b r o l l e r  s t a r t e r  d i e t s  w i t h  o u t  depress ion  I n  growth.  

Feed i n t a k e  was h i g h e r  and FCR was poor on DPBS meal than on 

re fe rence  d i e t .  

Economics revea led  t h a t  PO can be processed t o  generate b logas 

and r e c y c l e  p o u l t r y  dropplngs thus  making envl ronmental  

f r l  end ly  . 
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