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I. 	 INTRODUCTION
 

The Team, consisting of J.P. Fontenot and A.D. Tillman, assembled
in Delhi on February 16, 1987 for the purposes of attending a workshop on
subproject 5 (Conversion of Biodegradable Wastes for Animal Feed) that
was held 
at Krishi Bhavan on February 20, 1987 and interacting with
scientists from each participating institution who presented project
proposals at the workshop. While in Delhi the Team was able to visit
with each group about the details of experimentation and other factors.
After the workshop, the Team was able to visit with the senior scientists
 
and staff members at 
the following institutions:
 

-
 National Dairy Research Institute, Karnal
 

- Haryana Agricultural University, Hissar
 

- Bombay Veterinary College, Bombay
 

- Kerala Agricultural College, Trichur
 

Because of security reasons, the Team was unable to travel to the
Punjab Agricultural College. 
However, key scientists from that
 
institution met 
the Team in Delhi for intensive discussions on the
 
project.
 

Since 	the Team members had 
the same objectives, interests and
motivations, it was decided 
-, make this a joint report.
 

For convenience it 
is divided into the following sections:
 

I. 	 Introduction
 

II. 	 Summary
 

III. 	 Activities of the Team
 

IV. 	 The Workshop
 

V. Recommendations
 

It is 
our hope that this report will be useful to our Indian
colleagues in carrying out this important Research and Development

project.
 

II. 	 SUMMARY OF THE CONSULTANCY REPORT
 
In keeping with overall objectives of the project (see Annexe A,
 

Sections A and B) the Team made general and specific recommendations:
 

A. General Recommendations
 

1. 
All research activities should be guided by the mission of
the project. 
 Basic 	research requiring use 
of very expensive techuiques
and equipment should only be used 
to solve problems that block progress

of the research.
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2. Indian scientists are encouraged to continue their
 
extensive coverage of world literatures in the specialized areas.
 

3. One toxicology laboratory (at NDRI) should be equipped and

charged with the responsibility of serving all institutions in studies
 
and for training.
 

4. Annual workshops should be held in a central place for
 
reviewing results and for planning.
 

5. ICAR should maintain an active coordinating role of the
 
subproject.
 

6. A Management Team, under ICAR, should be appointed and

charged with the responsibilities of making recommendations on:
 

a. Overseas training;
 

b. Equipment needs of each laboratory;
 

c. Other pressing problems as thesa may arise.
 

7. Provisions should be for making effective us': 
of the
 
excellent library facilities found at several institutes and universities.
 

B. Specific recommendrtions
 

Specific recommendationswere uade on the research objectives at
each of the cooperating inGtitutions for Microbiology and Animal
Nutrition (see V-B), Training (see V-C) and Technology transfer (see V-D).
 

III. ACTIVITIES AND VISITS OF THE TEAM
 

The Team visited the institutions that are involved in the present

project for the purpose of meeting key personnel for discussions on the

project and other persons that are directly involved in it:
 

A. National Dairy Research Institute (Karnal)
 

As NDRI will provide the toxicological service for all
 
institutions, the Team planned to meet the senior toxicologist.

Ualwortunately, family illness called him aw..y. 
 Profitable discussions
 
were held with leaders of the Indo-Netherland project which concerned the
improvement of crop wastes by fermentation. The results indicate that

the problem of high dry matter losses resulting from fermentations must
be solved before these processes can have practical applications.

Research in mineral nutrition that bear on the present project are also
 
underway.
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The library and training facilities at NDRI are excellent and
 
should be made available to scientists and trainees at the universities.
 

B. Haryana Agricultural University (Hissar)
 

The Team met with the scientists at HAU that will concentrate
 
efforts on large animal waste products. It has one of the most difficult
 
research assignments of the institutions as most of the faecal wastes
 
from ruminants is of low nutritional value. However, HAU has an
 
excellent staff, good facilities, a good library and some 
recent
 
experiences in feeding animal wastes. 
The involvement of a senior
 
microbiologist, either from HAU or outside of 
the university, could be
 
helpful in their research.
 

C. Punjab Agricultural University (Ludhiana) 

Because of security problems the team was unable to visit PAU.
 
However, there were intensive discussions with key personnel from PAU on
 
their experimental design and on the problems of using poultry wastes as
 
feed. 
As the staff members have already had extensive experiences in
 
this area, PAU Is ready to move on in their research and development
 
challenges.
 

D. Bombay Veterinary Ccllege (Bombay)
 

The faculty members have the competence and motivation to
 
accomplish the objectives of the research concerning utilization of
 
slaughter house by products. 
Large amounts of wastes are available from
 
slaughter houses in the Bombay area. For example 85 tons of rumen
 
contents are available from one plant. Limited amount of blood is
 
available and the serum left after separating the hemoglobin for plant

microbiological purposes is available. 
 The plans for the research were
 
discussed, and recommendations are given in section V.
 

E. Kerala Agricultural University
 

The visit to the Cochin area was arranged by the Faculty of
 
Agriculture, K~rala Agricultural University, Trichur. 
There is a wealth
 
of expertise outside of KAU in the Cochin area and these persons are
 
interested in cooperating on the project. Faculty from the Fisheries
 
College of Kerala Agricultural University and staff members from the
 
Central Institute of Fisher!es Technology are also competent and are
 
interested in cooperating in the project. Large amounts of wastes such
 
as prawn processing waste, fish processing waste, trash fish and squills
 
are available. 
 These wastes are either used as manure .processing

wastes) or dumped in the harbour (trash fish). Although there are a
 
number of processors in the area, these are located in a sufficiently

concentrated area to facilitate easy collection of large amounts of these
 
wastes.
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IV. WORKSHOP
 

A workshop involving personnel in the five institutions involved in
 
the present project was convened at Krishi Bhavan on 20 February, 1987,

in which the project outlines on each project were discussed (see Annexe
 
A - Sections A and B). Discussions were excellent in keeping with the
 
excellent scientific and intellectual competence of Indian scientists.
 

There were both general and specific recommendations, and these
 
will be discussed in more detail in Section V.
 

V. RECOMMENDATIONS
 

A. General
 

1. All research activities should be guided by the general

mission of the project. Basic approaches will be required to obtain
 
answers to the research-revealed major obstacles toward practical

application of the research. These obstacles by all and any means, must
 
be characterized and removed 
as quickly and as efficiently as possible.
 

2. In general Indian scientists do keep up on applicable world
 
literature. It is recommended that they intensify their efforts as
 
pertains the present project, as this would permit them to benefit by
 
errors made elsewhere and move faster in their missions.
 

3. Ideally every laboratory would have a toxicology
 
department. Due to budgetary limitations, only one unit is established,
 
and at NDRI. 
 It is recommended that all laboratories be in continuous
 
contact with the NDRI unit for guidance ir sample preparation and other
 
details necessary to insure safety of their fermentation feed sources.
 

4. It is recommended that annual workshops be a requirement of
 
the present project All institutions should report on their results and
 
future plans, thereby permitting group discussions and planning.


! 

5. It is recommended that ICAR maintain an active coordinating
 
role in the present project.
 

6. Tt is recommended that the Management Team, in close 
cooperation with ICAR and individual laboratories, be respousible for
 
making decisions on equipment needed as well as on as 
overseas training

requirements (specific suggestions by the consulting team are presented
 
in V).
 

7. It is recommended that the excellent library facilities at
 
NDRI and other ICAR institutes be made available to all the institutions
 
involved in the present project. Librarians at these specialized

institutes should be provided with funds for making photocopies of
 
specific papers that are 
requested by the participating scientists. It
 
might be feasible to establish a literature search program for the
 
project.
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B. 	Specific Recommendations (Research)
 

1. 	Microbiology
 

In workshop discussions, a 
major question concerned the
"role of microbiologist" in the present experiment. 
It is recommended
 
that the microbiologist be intimately involved in experimemntal design

and in carrying out of all experiments involving fermentations that are
 
used for the following purposes:
 

a. Improvement of animal wastes for feed stuffs by microbial
 
degradation;
 

b. 	protein synthesis by fermentation;
 

c. 	preservation of preformed animal protein in aquatic and animal
 
tissue wastes by ensiling or other means.
 

In addition, the microbiologist must take the lead in screening

waste products and the products resulting from fermentation for

pathogenic micro-organisms. 
At the very minimum, the following should be
 
considered:
 

- Coliform bacteria
 
- Samonella, typhmurium
 
- Clostridium botulimum
 
- Fasciola gigantica cysts
 
- Strongyle nematodes
 

The 	microbiologist should work with the Animal Nutritionist in

design, execution and interpretation of results in all nutrition/feeding
 
experiments.
 

2. 	Animal Nutrition
 

Generally, the consultants agree with the planned research
 
presented at the workshop for the different locations (Annexe A 
-

Sections A and B). 
 Thus, only additional recommendations anr/or

recommended modifications wlll be presented by locations.
 

a. 	Bombay Veterinary College
 

It is possible that substantial amounts of valuable

nutrients will be lost during mechanical squeezing of the rumen contents

prior to drying. Thus, the contents should be analyzed before and after

squeezing in order to quantify this loss. 
 Since dairy farmers in Bombay

feed some concentrate, it is suggested that the scientists explore the
 
idea of mixing of dry absorbent material such as rice bran prior to

drying. Drying, especially mechanical drying, should include economic
 
studies.
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In the existing studies, it is suggested that the following be
 
evaluated:
 

1. 	Variable dry matter levels, probably by varying the proportions
 

of waste and straw;
 

2. 	Adding different levels of molasses;
 

3. 	Bacteria innoculants to enhance fermentation;
 

4. 	Urea treatment to improve fiber digestion and crude protein
 
content;
 

5. 	Blood and blood by-product (serum);
 

6. 	Preservatives for rumen contents before ensiling.
 

Data to be collected should include chemical composition of
 
ingredients and ensiled mixtures, in vitro digestion, in vivo
 
digestibility, growth and meat production in ruminants and possibl,0
 

poultry.
 

b. 	Haryana Agricultural University
 

Research is to be conducted with cattle excretory
 
waste, including faeces and urine. Tnitially, faeces and urine are to be
 
analyzed when collected, separately and combined. The waste will be
 
ensiled with straw. Initially, ensiling will be in small silos such as
 
double polyethylene bags supported by cardboard or plastic containers (2

kg total material/silo). Later, the feasibility of using straw for
 
bedding and ensiling the straw and collected waste, should be explored.
 

Variables to study should include frequency of waste collection (1,

2, 3 and 4 times/week); proportions of wastes to straw; ensiling with
 
urea; and use of lignolytic fungi.
 

Data to be collected should be chemical analyses, ensiling
 
characteristics,' in vitro digestion, in vivo digestibility, growth
 
trials, and trials with milk producing animals.
 

'. 	 Punjab Agricultural University 

Research will be conducted in processing and feeding

poultry little. Variables to study should include deep stacking mixtures
 
with different moisture levels. Also, it is suggested that research be
 
conducted on ensiling poultry little with green paddy straw or other
 
green forages.
 

In addition to the data to be collected as outlined in Annexe A -

Section B, it is suggested that pH and lactic acid be measured in the
 
deep-stacked and ensiled mixtures.
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d. Kerala Agricultural University
 

It is recommended that the proposed research outlined
 at the workshop (Annexe A 
- Section B) be followed. In addition the

following recommendation are made:
 

1. Analysis of fresh and ensiled materials for trimethylamine

since this substance has a very offensive odor.
 

2. Major emphasis be placed on ensiling seafood wastes with straw
 

and molasses for use as ruminant feed.
 

3. Feeding trials should be conducted with ruminants.
 

4. Ensiling parameters (pH and lactic acid) should be measured.
 

5. Taste panel tests with milk and meat from animal fed waste
 
silages for detection of passable offensive flavors or odours.
 

C. Training
 

1. Suggested Locations to be Visited by Management Team:
 

a. Virginia Polytechnic Institute and State University,
 
Blacksburg, VA.
 

Professor J.P. Fontenot, Animal Science
 
Ensiling poultry litter, caged layer waste, swine waste, cattle
 waste, seafood waste and slaughter house waste; deep stacking and
 

composting poultry litter. 
Feeding ensiled and deep stacked waste. 
Test
 
for potential pathogenes.
 

'Professor Tracy Wilkins, Anaerobic Microbiology

Anaerobic microbiology methods, metabolism, pure cultures.
 

Professor Rod Young, Biochemi3try and Nutrition
 
Residues bf pesticides and other harmful chemicals.
 

Professor John Gerken, Animal Science Extension
 
Visit farms feeding poultry litter and plant processing poultry


litter for sale as feed.
 

b. Coastal Plains Experiment Station U.S.D.A. and

University of Georgia, Tifton, Georgia.
 

Dr. Larry Newton
 
Ensiling of swine and cattle waste, solid separation in waste,
 

feeding ensiled waste.
 

c. Auburn University, Auburn, Alabama
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Dr. Tom McCaskey, Animal Science
 
Microbiology, especially testing for potential pathogens and
 

treatment for destruction of pathogens.
 

Dr. B.G. Ruffin, Animal Sciences Extension
 
Visit farms feeding poultry litter.
 

d. 
Mississippi State University, Starkville, Mississippi.
 

Dr. James Minyard, State Chemist
 
Regulatory aspects of feeding animal waste produces for residue in
 

waste.
 

e. Purdue University, Lafayette, Indiana
 

Dr. Alan Sutton, Animal Science
 
Ensiling of swine waste and feeding ensiled waste.
 

f. Food and Drug Administration, Washington, D.C.
 

Dr. Sidney Green, Toxicological research
 
Methodology in toxicology.
 

Mr. Jack C. Taylor

Regulatory aspects of feeding animal waste products.
 

g. U.S. Department of Agriculture, Agricultural Research
 
Service, Washington, D.C.
 

Dr. Lewis Smith, Animal Science
 
Review of past research concerning feeding animal wastes.
 

'Dr. Leonard Slyter, Animal Science
 
Microbiology, especially cellulose degrading bacteria.
 

h. University of Illinois, Urbana, Illinois
 

Dr. M.P. Bryant, Animal Science
 
Microbiology, especially isolation of pure cultures.
 

i. Washington State University, Pullman, Washington
 
Dr. J. Males, Animal Science
 

Ensiling fish silage and crop residues and feeding of silage.
 

J. Pioneer Microbial, Des Moines, Iowa
 

Dr. Jerry Berger, Microbiologist
 
Bacterial inoculants to improve quality of silage.
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k. 	California Department of Agriculture, Sacramento,

California
 

Mr. James Hei er, Feed Control Official
 
Regulatory aspects and potential hazards of feeding animal wastes,
 

residues in feeds.
 

1. University of California, Davis, California
 

Dr. Dennis Shieh, Environmental Toxicologist
 
Methods for detecting toxins in natural materials.
 

2. Recommended Training for Scientists working on project
 

It is recommended that training in the United States be

oriented toward the research to be conducted at the particular location.
 
It is suggested that some scientists obtain certain specialized training

at other locations in India where the expertize is available.
 

Suggested training by location is 
as 	follows:
 

a. 	National Dairy Research Institute
 

1) Toxicologist (i)*
 

b. 	Bombay Veterinary College
 

1) Microbiology
 

i. Fermentation and protein systhesis (1)
 
ii. Detection and destruction of pathogens (1).
 

2) 	Methods for ensiling slaughter house waste (M).
 

3) Procedures for designing feeding trials to evaluate ensiled
 
slaughter house waste and development of feeding programs to use the
 
processed waste'(1).
 

c. 	Haryana Agricultural University 

1) Research methods for processing cattle or swine waste (1). 

2) Microbiology, especially regarding detection and 
destruction of potential pathogens (1). 

3) Experimental methods for evaluating ensiled waste and
 
development of feeding systems (1).
 

* Numbe -n ( ) is number of trainees. 
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d. 	Kerala Agricultural University
 

1) 	Methods of processing and ensiling seafood wastes (1).
 

2) Microbiology of seafood wastes including pathogen detection
 
and destruction (1).
 

3) Research procedures for evaluating feeding value of ensiled
 
seafood waste and to study the effect of feeding the waste on flavor in
 
meat and milk (1).
 

4) 	Toxicology for determining possible toxins in seafood waste 
(1).
 

e. 	Punjab Agricultural University
 

1) Methods for processing poultry litter to be used as 
feed (1).
 

2) 	Microbiology concerning detection and destruction of
 
pathogens (1).
 

3) Procedures for evaluating nutritional value of processed
 
poultry litter (1).
 

4) Procedures for developing systems for feeding processed
 
poultry litter (1).
 

D. 	Technology Transfer
 

The most difficult part of the project concerns the preparation

of 
a technology packet that farmers can use to increase the production of

animal products at favorable returns on his investments. It is
 
recommended:
 

1. The research and development scientists should keep in mind the

needs of small subsistence farmers and of the industry as 
they design and
 
execute projects.
 

1 

2. .Extensive feeding trials should be conducted to determine the
 
economic value of new products that are developed in this
 
project.
 

3. 	The leaders of ICAR and the universities should strive for
 
closer cooperation with the institutions and personnel involved
 
in extension of animal production and animal health procedures

to the farmers and the industry for effectively using the
 
technology developed in this project. 
They must be aware of
 
first - limiting constraints in the transfering technology for
 
animal production as well as being innovative in developing

methodolgy. It is recommended that the animal scientists in

this project take a closer look at the T&V system that has been
 
so effectively used by the plant scientist in spreading the
 
Green Revolution in India; it could serve as an extension model
 
for 	animal science.
 



4. 	Successful technology transfer in all areas must involve the
talents of many disciplines. Animal scientists in the present
project must be prepared to work closely with all disciplines

in "selling" the new technology to the farmers.
 



ANNEX A - SECTION A
 

ICAR working paper for Workshop
 
on 

20th February, 1987
 



CONVERSIWt OF BIODEGRADABLE ANIMAL WASTES 
"OR LIVESTOCK FEED 

. SUMMR
 

The 
biotechnology for the conversion of wastes of animal origin to animal
 

proposed five-year project focuses on the development of
feeds usinp a 
wide array of micro-organisms 
- algae, bacteria and fungi.
Five Indian institutionso now active in research and development on
animal feed participating in the subproject with coordination of the
Indian Council of Agricu tural 
Research. will conduct the research.
will concentrate on the following main objectives: All
 

A. 
 To screen micrc-organisms thht have potential 
to convert
animal waste to animal feed.
 
B. 
 To evaluate the nutritional value of the fermented feeds for
farm animals and to determine means and economics of
including these new feeds into practIcal livestock rations.
C. 
 To transfer the viable technology uf processing feads from


farm/animal wastes to village and industry.
 
11. SUBPP 
ECT DEFINITON.
 

Conversion of biodegradable animal wastes for livestock feed will
focus on bioconversion of certain farm/animal wastes by wide array of
micro-organisms 
- algae, bacteria and fungi alone or combined with
physical or chemical processes so that these can be suitably "ncorporated
In livestock and poultry rations. 
Appropriate research is needed to
develop methods for microbial conversions of waste materials from animal
origin. 
The utilization of such corverted feeds offer an important
approach for improving the livestock feeding for maintenance and
production of farm animals.
 

techniques will be developed 
Specific processing techniques based on the bioconversion
 

utilization in villaes. 
for utilization of unconventionalThe feeds forientif cation development andprocessing technologip testing of-cover the treatment of wastes,and utilization. their evaluationThe use of such materials in animal feeds will help
small farmers, landless laborers and organized farms to minimise cost of
animal rations and raise production.
 

An appropriate research program will include The establishment of a
pilot scheme for testing at village level on development process and
extension of the methodology in selected villages or animal populations.
The operational part shall be taken up by all the centers of thesubproject.
 



111. STRATEGY -
 COPOINENT ACTIVITIES
 

I. ICAR Coordinating Unit
 
11. Toxicologlcal studies on aninial feeds obtained frobiodegradation of wastes - National Dairy Resarch Institute (NIDRI),
Karnal.
 

111. Biodegradation of wastes from slaughter house into animal
feeds - Bombay Veterinary College (PVC-TBombay.
 

IV. Biodegradation of wastes from large animals into animal feeds- Haryana Agricitural University (IIAU), 
Iissar.
 
V. Biodegradatie 
of wastes from aquatic animalanimal feeds - industriesKerala Agricultural University (KAU), Trichur. 

into
 

V. Biodegradation of wastes from poultry Into animal feeds -
Punjab Agricultural University (PAU), Ludhiana.
 

The Indian Council of Agricultural Research (IWAR) in collaboration
With USAID New Delhi will coordinate the work of Indian and U.S.
scientists in research, consultation and training. 
 The subproject work
shall be carried out at five centers viz. (1)National Dairy Research
Institute (NORI), Kernal, (2)Bombay Veterinary Coeges MVO
(3) Haryana Agricultural Universitr (HMAU), Hissar; (4)Kerala 
Bombay;

Agricultural University (KA!), Trichur and (5)Punjab Agricultural
University (PAU), Ludhiana. 
The scientific staff, technical staff,
laboratories, equipnnts and infrastructure shall be made available for
this project. 
Some analytIcal equipment, small scale processing
equipments8 
etc. is needed. 
A number of the present scientific staff
have been involved in the studies on biodegradation. 
Short term training
is needed to train scientists in specific areas of Animal Nutrition,
Microbiology and Toxicology that is offered by appropriate research
institutes or universities in the United States.
 

v..SL Objectives
 
The various components that are involved in this five-year
subproject will be guided by the three overall or longtime objectives as
fOllows:
 

1. 
 To screen micro-organisms which have the potential to convert
animal wastes to Single Cell Protein (SCP) or convert these to useful
animval feeds.
 

2. 
 To evaluate the nutritive value of animal wastes and/or their
products as animal feeds and to determine means and economics of
Including these new feeds Into practical livestock rations.
 
3. To transfer the viable technoiogy farmerstoIndustry/agency or to anwhich serves farmers. 



COMPONENT II: Toxicological Studies on Bliode raded Waste Feeds
National Dairy _esearch ;nst 


tute (R 
 aI)_Karr?. 
The National 
Dairy Research Institute established In 1923, has
three regional stations at Bangalore, Bombay and Kalyani 
 (West Bengal),
to meet the research requirentnts of respecti.e regions of the country.
NDRI has eight research divisions dealing Oith various aspects of animal
sciences and dairy technology. 
A large anihmal
Institute. farm Is attached to the
Further an urergraduate college In Dairy Science as well as
post-graduate education facilities in different disciplines of dairy
science including production form part of the Institute. 
 Indo-Netherland
project on "Bioconversion of Lignocellulose in Crop Residues in India" is
progressing at NDR! Southern Regional Station at Bangalore, and at main
campus Karnal 
in the Division of Dairy Cattle Nutrition and Physiology,
and division of Microbiology.
 

I 

The micr-biologists here have already screened a number of micro,rganisnms that have potential to degrade lignocellulose bonds and are now
ifrthe process of pruduciig pure cultures of somerieded of these in quantitiesfor further specialized research. The animal nutritionists hvetested and have undenay physical, chemical and microbiologicalv1esearch.s on altering the 
lignocellulose for Improved crop residue
utilization by ruminants. Recently, coordinating unit of the all India
Courinated Research Project on Utilization of Agricultural By-products
has shifted to this institute.

work of the project, shall 

This unit, in addition to coordination
provide central facilities to identify the
toxic/incririnating factors present in agro-industrial and
non-conventional materials to study their chEmical naturetreatment for detoxification and effect ofon small 
and large animals.
HDRI shall In this project
provide special chemical and toxicological analyses that
cannot be dene at other institutions. 
NDRI will serve
toxicological laboratory for the subproject. 
as the central
 

laboratories better, equipment and additional training is required to
 
In order to equip the
 

strengthen the overall 
subproject.
 

Lb ectives 

I. 
 Provide in-country training for designated scientists in
"-sia. 

2. 
 Provide special chemical analysis for the other four
1;operating institutions.
 

3. 
 Provide a toxicological laboratory for testing for any toxic,.mpounds and antimetabolities that may be found in fermented products. 

/
 



COMPONENT III: 
 Treatment of Wastes from Slaughterhouse - Bombay

Veterinary College (BVC)
 

DVC is the second oldest veterinary college in loidia,
facilitis At Parel art! old and and its
in need of mcdernizatlon. Urdergraduatecollege in Veterinary and Animl Ilusbandar' will be'hile sore at the new site.of the post-graduate tr6iN.nUri will be
this sub-project will be. located i,.t 

done at the old site,

the now site. BVC will need manyInputs fi, equipments arid training. 

In the muilcipal slaughterhouse duriny 1983-04 fiscal year they
slaughtered respectively, in millions,

buffalo/cattle, sheep/goats, and pigs. 

about 2.47, and 1.08 and 0.43
 
They work six days per week, andslaughter- about 7,0ov buffalo/cattle and 1,600 sheep/goat each day. ThisIs 'owned by the Boinbay 4unicipal Corporation and it conducts customslaughtering for livestock owners who do not collect the rumen contentsor blood. Therefore, these products can be collected and utilized byslaughter house. theSome of the blood is used for making blood meal while
some is iasted. 
The rumen and Intestinal contents, on 
the other hand,
..,i wasted arid 
are washed away throughaddition, there Is 

the suwage disposal system. Ina bit of offal and various animalthe slaughterhouse and only dry rendering plants. 
organs available to
 

Carcass processing Is
,doneelsewhere by the livestock owners. 
 lioever, It appears that the
amount of meat scraps and bone available for livestock feed are quite
limited in Bombay and elsewhere.
 

Since LCombay Is in the center of a large livestock industry and has
Uie largest slaughter house In South East Asia, It is proposed that
Bombay Veterinary College take a lead position !:iresearch designed
tonvert slauqhter house wastes Into animal feeds. 
to
 

Tl;e institution
requires to have Investment inequipment and training Mi 
 order to qualify
For assuming a leading position in that research.
 

This institution will 
focus its efforts on slaughter house productswhich for the most part are rumeri and intestinfl contents arid blood,especially since the quantities of offal, meat scraps arid bones are smalland are already finding excellent use as livestock feeds. 

1. 
 lo provide facilities for the complete analysis ard
characterization of Intestinal conteolts and slaughter house affluent.illso, 
Betoxic factors, If present, will be described.

I 

2. 
 To utilize rurneii and intestinal contents of animals by:
 

-' 
 drying for concentration
 
centrifugatlon for concentration
 -
 production of greater quantities of SCP by fermentation
silage-making involving further fermentation of crop residue
 

3. To utilize blood by:
 

drying for .wkina blood roal to be fed to no-ruminants or to
be usnd for growing mlcro-orrUanlsins. 
4. To screen intestinal contents for micro-organisms tht canconvert waste products to SCP or other livestock feeds. 
5. Developmvnt of ferrentation te-hrwloy,, if feasible, toproduce protein (SCP) from Iitestinol contents. 

6. lo evaluate the nutritive value of slaiughterhimise wastes
and/or their preduct! or, anivl, feeds and to deteriine means
and economics of Including these iiew feeds 
tInto practical

livestock rations. 

7. 7o trA11Kf~r thnr '~i r .. 



COMPONENT V: Biodeqgrdation of Vastes rrkw; ' -tnd t~ - r A nj'Aastes 	KeralI F I r cu tura1n-ver_.tv I_F, 1 
At KAU, laborat.ories have all-e-dy obt3incd I'oirlefthe feeds found in the Kerala ;tbte. i.st ofIt Is 	A7 nctivcalready participating in All IndiL 	 V;'o.at.t isConrdiptted Pssetrchi Projo.(:tUtilization of Agricultural By-products 	 on 

Rations. -The Microbiology Depart,nt, 
foi evoIvin) Eccv mic Livestockt.ll1 	b -,tj ictivo .)art.cip.,nt inthe proposed subproject. Ilicrobiolog i'tp,they 	need additional equipment Skr 

;vt! n but
in order to .	 utccontribution to the subproject.
 

KAU shall concentrate

including their efforts to c.:v'.rt fesl t:rst~s,
 
conclusion 

trash 
derives 

fish and other aquetic orgini3)n to liv
from 	the to:I: ;eed. This
•rerala and 	

fact that thi entira co:ctl1-ieits backwaters contain 	 (61.) Vn) ofriany fish sndfishing. The waste 	 thin thele is cotr lercialproducts r'.sulting from thetreated properly, will have a 	 fishing indvstry4 Ifpotential fnr 
-dding to ttc feel 
 resources
of Kerala specially and IngJa generally. Included orc i'Th v:stes
(Intestines, scales, heads' and others), trash fish. snails, s-ell 'fish,
crabs 	and others. Insoluble protein containing r')stesscales ray be biodegraded Lo 	 .uch shells andprovide protein for SC Irodutic n. 
A. 	 Obj ctives 

1. 	 To provide facilities for thecharactcriztion of aquatic organism w-ast.s 
ccr;pleo :racly As P.d

rrd trach ffl.hmicrobiological, chemical or physical riethods,	 
by
 

2. 	 To increase or preserve tfe nutritive val;e C-4 q.:Dt1cor ranism wastes and trash fish by microbiologicrolD ch-:n.ir.n C- physical
treatments. 

3. 	 To screen micro-organisins that arc cnpnbla of co;,.,nrtin9certain aquatic wastes to protein sources.
 

4. 	 To screen micro-organisms that are cepable of ccr..,ertlngtrash 	fish to livestock feed.
 

S. 
 To test the nutritive value of aquatic waste and their
by-products and determine means 	 and econownics of including these 	ne4feeds 	into practical livestock rations.
 
6. 	 To transfer viable biotechnology obtained from tie above 

research to the farmers.
 

B. 	 Personnel
 

Scientist in-charge:
 

KAU has good support in the animal 
 nutrition department fromallIndia 	Coordinated Research Project on Utilization of Agricultural
By-products for Evolving Economic Livestock Rations.
department Will Microbiology
be an active participant in the proposed subproject.
senior scientists at KAU, who are experienced 	 The
in experimental design anddata 	analysis will design the specific experiments under the broad
outline of objectives presented.
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COMPONENT VI: Biodegradation of Poultry Wastes- Punjab AgriculturalUniversity (PAUT.Ludhiane
 

The Animal Nutrition group in the Department of Animal Sciences of
the Punjab Agricultural University has already done work on the

microbiological treatments of straws in the All India Coordinated
Research Project on Utilization of Agricultural By-products for Evolving
Economic Rations for Livestock. The Center also has done some work on

the improvement in the chemical composition of various other feed stuffs
 
by microbiological processess. The university has adequate facilities in
 
Animal Nutrition and Microbiology laboratories. t I 

In the subproject PAU shall focus!their studies on poultry wastes

(feces* feathers, and other by-products) in order to convert these to
 
livestock feeds.
 

A. Objectives:
 

Wastes.wastes ' teaayiTo provide facilities for the complete analysis offpllrpciltry 

2. 
 To increase and mieasure the nutritive value of poultry wastes
for livestock feed.
 

3. To screen Micro-organisms that are capable of convertingpoultry wastes to SCP or other feeds for animals.
 

4. 
 To develop fementation techniques for the production of
animal feeds for poultry wastes.
 

* 5. To evaluate the nutritive value of poultry wastes
bio-converted product and determinz means and economics of includingthese new feeds in 
to practical livestock rations.
 

* 6. To transfer.viable blo-technology obtained from the above
research to the farmers.
 

B, Personnel
 
1 

Scientist -Zn-Charge:
 

The restarch involves two major specializations, Animal Nutrition •and Microbiology. The senior personnel at this university who areexperienced in experimental designdata analysis, will-design the.Speciflc experiments within this framework. The center of the All IndiaCoordinated Research Project on Uttlizatin of Agricultural By-productsand Industrial Haste Yiaterials for Evo;'ing Economic Rations forLivestock, located at this university shall be responsible for thetechnical program of the project at PAU. 



ANNEXE A - SECTION B
 

Outline of Proposed work by:
 

1. Bombay Veterinary College, Bombay
 

2. Haryana Agricultural College, Hissar
 

3. Kerala Agricultural College, Trichur
 

4. Punjab Agricultural College, Ludhiana
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INDO-USAID PROJECT ON BIODEGRADATION OF ANIMiAL WASTES. 
(SLAUGHTER HOUSE Bf-PROPUCTS). 

The animal wastes is quantitatively 
a good source
for the feeding of the livestock. However, before using,itneeds certain processing no t1-hat 

Dame 

maximum utilisation of the
can be achieved. It may also be stated that except for
certain isolated cases not much work has 
been undertaken in
our country for the os.me. 
The Animal Wastes mainly consists
of the animal excreta and 
if the same has to be used thesame has to be used after drying which is a laborious andtime consuming and 
costly process. Most of the studies
this direction have been concentrated to 
in
 

the oun-drying and
its uti isation. In addition, the 
health hazards
aspect lutilisation ) has also to 
of this
 

be looked into before their
utilisation. From this point of view, the microbiological
aspects are to be looked after. 

The other and most important aspect and the nontraditional source 
woull be the utilisation of the slaughter
house by-products. Quantitatively, the most 
important source
would be RUMEN DIGESTA/INGZ3TA, followed by BLOOD MEAL and
MEAT A1D OFFAL MEALS. In organised slaughter houses 
 largequantitius of rumen digesta/int.,esta are available in largeauantities and the same 
is not only not utilised but also
the disposal of the 
same is a 
problem. Hence, utilination of
the runen ingesta/digesta is an important aspect for thistype of study. The 
pilot studies have revealed that the
rumen digesta has about 80-85 percent of moisture and is
therefore bulky and also because of the high mo~ature -ontentcan not be utilised readily ani as such. Almost no work has
been carried out on the utiliation of rumen digesta in our
 
country mxxa systematically. 

Bhattacharya and Taylor (1975) reviewed the work
on animal waotes an~l it mainly consisted pertaining to theDehydrated cage layer manure, Broiler litter, cattle manure
and the 
swine wastes. In addition, the work pertaining to
the Health hazards nscpect has also been reviewed.
Icchponani and Lodhi (1976) have also reviewed the work doneon the Recycling of anir.al waste as 
feed. However, as
indicate4 earlier, olmost no work has 
been reported on the
rumen digedta/ingeota. The most important limitatibn in the
use of rumen digesta is its low dry matter content and anyL+tudy for its utilisntion has 
to be directed to %-educe the
seinoure content,, increase the dry matter content# and that
the feasures suggeste,] should be feasible. It is from thispoiit <)C 
view of this the following measures 
are suggested.

1: Reducina the moisture content and / or increasing the drymatter crnte.ut: This can be achieved by the ensiling.
2: Reducirg the moisture content: By mechanical sqeezing,


followed by sun drying.

3i Sun-drying of the material as 
suc-h 
or after mechanical


dqeQzing for reducing the moisture content.
4: Mechanical d.yi.4, of the material in such a way that theprocess becomes feaaible/economical.
In addition, the microbio].ogi± nspects of this study hdvealso to be studied not only from -tho health hazards point ofview but also from the enrichment and degrad=4tnn Doit orf

view.'
 

http:crnte.ut


-2-


From the microbiologic.l point of view, conversion of rumen
ingesta into microbial protein is 
an important aspect which
has tremendous scope in future. In tl-is 
departnent (Microbiology)
isolation of the cellulolytic organicio 
 and their screening
for the cellulolytic activity by measuring their filter paper
shredding activity and the other aspects 
were undertaken on

pilot scale.
 

This department h-s .1.so undert-4on pilot projectson the meat atnd offal meal and the blood meal prepared inthe Deonar slaughter house in case
DLOOD of broilersIpullet chicks.MFLL: 

The important feature of thisin similar other studies, 
study in that unlikethe blood meal was mechanically Vprepared in the blood rendering

An experiment of 
plant at Deonar, Bombay.16 weeks duration was undertaken on 120 dayold pullet chicks to evaluate the value of sheep blood meal.
It was evaluatcd to study as a source of protein to replacefish meal on protein basis. The


50 
luvels selected were 0, 25,
and 100 percent replacement of 
fish meal protein with the
blood meal. The blood meal had about 85 percent protein.
The study included gain in weights, feed consunmption, feedconversion efficiency and metabolic trial. The resultsindicated that the blood meal may safely replace 25 to 50
per cent 
of fish meal protein in grower mashes. However, in
view of the 
comparatively lower g'in in weights, complete
replacement of fish 
 osalprotein by blood meal is 
nbt
 

desired.
 

.MEAT AND OFFAL MEAL: 

The meat and offalrendering meal was also preparedplant at Deonar, Bombay. This in the
had about 60 centproteinp The study was per

carried out 146on day-old broilerchicks' to evaluate it 
as a 
source of animal protein. The
meat and offal meal replaced, 0,25, 50 and 100 per centfish meal protein the mashes. of
In general, it was observedthat the replacement of fish meal with 
meat meal upto
of 50 . levelpercent 'was most satisfactory. With regards to the gains,feed consumption and feed efficiency along with carcass
quality, the results 
indicated the comparable performance of
broilers receieving meat meal or fish meal protein.The complete
replacement of the fish meal protein is also possiblesignificant results were 

as non.
noticed. However, this aspect needsfurther detailed studies on laruea scale. 
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?. 	 Immediate Specific ObjectiveL: For this, the rumen contents and the
 

Blood which is available from the slaughter house to a very great
 

extent would be considered.
 

1. 	 To test Rumen Cc-,tents for ensiling with dry rougheges end to 

subsequently undertake Nutritive Evaluation of the same with 

laboratory techniques rind or feeding trials.
 

2. 	Drying of the Rumen Contents : P3rtial drying of the rumen
 

contents and studies on ensiling as stated above. Complete
 

drying of the rumen contents-Sun or Mechanical drying would be
 

considered end their practical feasibility would else be
 

considered with feeding trials.
 

3. Chemical treatments and Oxidation: These aspects would also be
 

considered and their efficacy would be considered with the

.feeding 

microbiological and nutritive evaluation end the L trials. 

4, Processing Technology This includes (in addition to the drying),
 

. finding out the feasibility of converting the rumen contents
 

as such or with supplementation into "Bricks" of suitable size.
 

Similarly, it would be studied, alternately, to find out the
 

possibi.lity of-using the processed rumen contEnts into "Complete
 

Rations".
 

5. 	BI id Meal : The blood v uld be collected ind efforts would be 

m.Ju Lu c.jIveir it amito u±.juu vleaJ - tne pactical aspects in its 
drying would also be considered. Subsequently, nutritive 

evaluation and feeding trials would be undertaken in case of 
,riolers.
 

I~II;General Methodolo :
 

.umenContents: 1. The rumen contents from the different types of 

animals and from different classes would be analysed for their chemical 

cnalysis indetail. 

a) Ensilina : The rumen contents would be eneilvd with the available 

dry roughages like hay and straws. The chemical and microbiological 

changes during the ensiling would be studied. For this; different' 

combinations of moisture levels, dry roughages end time would be 

also considered and from these 2-4 promising combinations would be 

considered for the Ir V-tro cr in V-,o Nylon beg technique and 
would be used end subsequently for the feeding trials in case of 

growing stock. 

contd....6.3. 



b) 


c) 


d) 


e) 

f) 


Drying : Sun and Mechanical drying would be considered for the
 

followei by mechanical drying would be 

rumen contents and for the latter various temperature and time 

cimbinotions would be us-.1. In this; initial partial sun drying 

crsidered end also methods 

for the quicker sun drying like drying -j.n asbestos/galvenised
 

shouts would be also considered. 

After drying; the material would be analysed chemically and with 

the help of this the most feasible processing aspect would be 

considered. The microbiological work would also be undertaken to 

ovoid the problem of pathogens/spores.
 

materiel would be used in the formulationsSubsequently, the 

and used as a feed ingredient and formulations undertaken for the 

feeding trials in growing stock., will be undertaken. 

il h wouldChemical treatment/0xidation• Studies: The rumen contents, 


be chemica'ly treated and oxidation work studies/Wundertaken and 

this would be followpd by chemical analysis and the microbiological

studies. The processJ rumen contents would be used for the
 

feeJing trials in growing stock.
 

Processing Technology : The dried rumen contents would be supple

mented with suitable materials and would be converted into 

"I-mplete Rations" and or "Bricks" and the final product would be 

uscd for the feeding tziclc in growing z-t:ck. 

Blood Meal : The blood wnuld be collected anJ efforts would be 

made to remove the mosturu so that the blood meal is obtained. 

For this; blood from different species would be collected and the 

JehyJration would be undertaken. Various temperature and time
 

combinations would be considered and the best combination (from
 

nutritive value and microbiological quality) would be used for
 

undertakIing feeding trials in broilers.
 

Technical Programme (Microbiology) £spects). 

1) Screening of micro-organisms which have potential to convert 

the rumen contents and blood into proteins. 

2) Studi s on the presence in rumen contents and blood before 

end after processing of pathogens or spores. 

3) Studies on eerobic nnA -,nnrrobic formentations nnd the 

micro-organisms on-. niuasures to control the process. 

4) Steps to reduce or eliminate the pathogens and spores. 

5) Any other aspects that would be encountered during the project. 

contJ......4.
 



g) 	 Methodology : Stenjard Methods used ih Micra biology for these 

purposes, will be fullowe . 

IV. 	 Equipments Required 
: I) "Atfmic Absorptin Sectrophotometer. LNE.
 

This would be required fotthe.* niutritional 
studies" ' 

2) Batch/Tray drier : THREE.
 

This would be required for the rumen contents
 
ard blood work*- 2 for the former and one
 
far the latter.
 

3) 	 "Brick" making machine : ONE, 

For the conversion of rumen contents alone 
or with supplementation.into bricks. 

4) 	 Press for the partial removal of roisture 
for the rumen contents and if,found suitable 
would also be used for the blood : ONE. 

5) 	 It would be advitible to proviJe a vehicle
 
as 
the work involved is of slaughter house
 
and it would be necessary to visit the
 
same very frequently and to bring'.the 
m-turial for subsequent procEssing.and 
utilisation to the depurtment/college. 

6) 	 Fermenter and its nther accessories
 

15 Litre capacity, Laboratory Centrifuge.
 

V. Additional'Maripower required : Enclosed, 

VI. 	 Tre:hinq needs, in USA : This is an importnnt aspect of this project 
and as all the aspects neears to be 	probed into fcr developing the
 

indigenous proccss technology for its adaptntion under our conditions,,
 

with suitable modifications, 
This study for the. senior scientists
 

(Animal Nutrition end Microbiology) and thc Junior Res.Dfficer
 

(Miconiology) for studying the respectivc aspects and to overcome
 
the 	hirierances/obstscles that. 
are 	encountered during this':study.
 

This would also give an opportunity for the senior scientints 
and
 

the Research 'and.Junior Research Officer to 
study the currant 

developments. ahd 
" . advances in US and alro its application rnder our'.
 

conditions. For this the following places 
are suggested,
 
work is being undertaken. 
 " 
AnimolNutritian: 1) Virginia Polytechnique 

. 

Institute end 

State University, ILACKSBURG.)Ruminant Nut. 
Laboratory,& 3) %aseerch Institute, SEA. 

Univ. of Illinosis, URBANA. 

Research Contacts :
 

l.)."L..Smith Biologicn! waste management Lab.Agril.
 

Environmental Quality Institute, Science &
 

Education Administration, U.S.Dept. of
 

Agr::culture, Beltaui;le. Marvland 
20705 .
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2) B.A.Weiner Fermentation Lab. Northern Regional Research
 

Centre, U.S.Dept. of AgricultureAgril.
 

Reearch Service, 1t15 N.University, Peoria, 
Illinois 614601 U.S.A. 

3) J.P.Fontenot 
 Dept. of Animal Science, Verginie Polytechnique 

Institute & State University, Blacksburg, 

Virginia 24061 U.S.A. 

.4) Deane F.Weber - Cell culture & nitrogen. 
Fixation Lab.. U.S.Dept. of Agriculture, 

Belteville, Maryland. 

5) Bernard A.Weiner - Northern.Regional Research Centre, 

U.5.Dept. of Agriculture, Peoria, Illinois.
 

VII. 	 Relevent information of the Slaughter House: 

The Slaughter House at Deonar, Bombay during-the years 
1982-83 and 1983-84 had unJertokcn slaughter of about 24.7 lakhs of 
sheep and goats; 93 to 97 thousand of bullocks; 50-65 thousand 
buffaloes end about 5 thousand male buffaloe calves and in addition 

slaughter of 36 to 43 thousand of pig 	and piglings. 

From.this about 6 to 7 M.T. of rumen.contents are available 
daily, and the same is not utilieed present'ly. The blood from the 
pig anJ pi.glings and the clotted blood as a by-product from the 
pharmaceuticbl industry.is available and is 
not used presently. 
Presently, they manufacture only 68 M.T. of blood meal' (1983-04). 

Thus, it can be seen that lerge quantities of ruman contents 
are' available Pnd this figure is.likely to increase in future O *the 
seme is not utilised. Similarly, lar'ge quantities of blood is also 
available nnd the same can be utilised by its processing. Thus, 
it can 	be seen that this slaughter house has'a big potential for
 

'this type of work.
 

VIII. 	 Work undertaken : Pilot studies on the various rumen liquor 
fractions havo already been undertaken in this department. Similarly, 
pilot studies on the rumen contents are in progress. The.work on 
blood and meat meal has been elso undertaken on a pilot soale by 

this department. A smell projcct in broilers is also undertaken
 

by this departmont.
 

contd,... .6. 
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This department is also working on the "Brick" making, or 

the conversion of roughages into "Brick" but because of lack of 
like I

facilities/non-aveilability of equipments, machinery and manpower 

etc. nut much progress has bLFn made so far. However, the "Bricks" 

have been prepareJ from the grounJ and chaffed roughages./"Complete
 

Rations" in case of growing stock. Work done in the Microbiology
 

Laboratory at Bombay. By creating a rumen fistula the culture
 

samples were collected and the followiny becterip have been isolated
 

on special.media like cellulose agar medium vnI nther meJia..
 

Bactecoides succinogenes.
 

Bytyrvibrio fibrosolvens.
 

Ruminococcus elbus.
 

Cloetridium longisporum.
 

Streptococcus bovis.
 

The feasibility of suing any one ,of them as converters of
 

rumen contents and blood into proteins, will be considered.
 

/ Similarly, this department has also undertaken trial on the 



---

TECHNICAL PROGRAIu,, :
 

I YEAR: 
 Initial Screeninr and ComDositional AsoaVays

1 .Analysis of Rumen ingesta/diaeota and Abomaoal contents 
samples

from various species and classes 
of liventock in different
 

seas onO3 
2.Studies on drying of these samples, in different oeasona for

a) Sun drying.
 
b) Mechanical oqueezing followed by sun drying.

c).Mechanical squeezing followed by mechanica.l drying.

d) Mechanical squeezing followed by sun end mechanical
 

drying.
 

Studios 
on Rate of Evaporation,
 

Time for Evaporation,
 

Input Expenditure.

3. Comservaton of Rumen contents with Urea at lower moisture 

contents.
 
4. In vitro and in vivo (Nylor bag.studies of these samples).
 

Il'-YEAR::Above studies 
alongwith

A)I. Ensiling studies 
with different Dry Roughage Sources like
 

hayjowarand paddy 

-tragbtc.r_
either alone or in
 

combinat 
ionz.
 
2.-T nsilina with supplimentation A 
 enriching.
 

B)In vitro and in vivo otudies 
(Nylon bag Technique) of the
 
differnt combinations of Eniled materials and effects
 
on the digestibility of different Nutrients.
 

IIIYEAR: Growth studies 
on Crowing calves with .noiled/Enriched
 
materials of. 4-Bmonths 
duration in comparison with the
 
the traditional sources 
of roughages.
 

DigestibilityABalance 
trials during growth studies.
 
Rumen liquor studies 
with SRL from growing calves 
on
 
different combinations and different nitrogen fractions.
 

IV YEAR: Studies 
on Broilers: 
Use of Dried Rumen Liquor in different
 
combinations 
.
 

V YEAR. Studies 
on use 
of dried Rumen Ingeota in Milking animals.
.Effect on milk yield rnd 
composition and Digestihility
 

of Nutrients.
 



CONVERSION OF RUMEN IIGESTA INTO MICROBIAL PROTEIN 

A report : 

Rumen ingesta accumulated in slaughter houses is burned,
 
buried or used 
as land fills, 
 Various types of agricultural

cellul.osic wastes have been converted into single cell protein
 
or their nutritive value has been augmented by solid substrate
 
fermentation and ensiling methods.
 

In this research project, efforts are directed towards the. 
conversion of cellulosic wastes in the form of roughages from the 
rumen of slaughtered animals into microbial protein by submerged
fermentation and also by solid substrate fermentation. 

The raw rumen-ingesta has been analysed for its trude protein,
fat, fiber, lignin, cellulose and bemicellulose content. To ensure
 
the degradation of the cellulosic component which is in 50% amounts,
 
delignification with NaOH, NaOCI 
(Sodium Chlorite) and Gamma
 
irradication have 
been tried. 

Cellulolytic organisms were isolated from various sources like 
the rumen ingesta itself and soil around slauthter house and around
 
byres. Many cellulolytic fungi and bacteria were isolated using

cellulose as the sole carlon source 
in a mineral salt medium.
 

The isolates were screened for their cellulolytic activity by
measuring their filter paper shredding ability, potency of the 
cellulase qnzyme, biomass formation and a high protein production.

With these criteria, two fungal isolates and two bacterial isolates
 
have been selected for the fermentation proper. 

The selected fungi were screened for any aflatoxin production
 
by U.V.flourescence method and 
later injected peritoneally into
 
albino mice for confirmation.
 

The pretreated ingesta was used as 
subs',rates in one percent
 
amounts in submerged fermentation and it was found that fungal
 
isolates showed 
a recovery of 12-27% protein per gram substrate in
 
different mineral salt media. 

The solid substrate fermentation of the rumen-ingesta fibers
 
supplemented with Nitrogen-salts showed an increase of.20 
protein

when inoculated with various fungal isolates and some standard
 
cellulolytic fungi after a 7-10 days incubation period.
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The bacterial isolates were found to be less active than

fungal isolates. 
 Though their protein content was higher, (55-75Y),

the biomass yield was 
less (18-25%).
 

The fungal isolates have been tentatively identified 
as

Penicillium, while the bacteria as Cellulomonas and Aeromonas 
 . 

The .optimization tests 
for the nitrogen salt requirements

pH, temperature and aeration requirements for getting higher yields

are being performed. The above studies can be done with larger

amounts of substrates to get better yields in a pilot fermentor
 
if available.
 

The amino acid profile of the obtained protein has to be

determined. 
 Metabolic trials in animals have to be carried out
 
to assess the nutrient values 
in vivo.
 



Title of Project; ......ovarilability'of anim.Z f.food resources 
and their utilizmtion with sDecial emohasison cron residues, byproducts of 5ndustglIoag
fore't, aquatic and slaughter houe inori. 	in end animal orgmnic wastas for
Ovolving economic rations of livestock and 
poultry.* 

Yenrwp Tocin 1;a- Proramae 

Lusit MOC& 

l. 	 Equipments ltocluding jeeo shall be purchased andlaborntory 'Facilitns developed. 

2. 	 sureoy of rvailoble food 	resources both conventional
and non-conventional (croo,residues, agro-Industrialbyproducts, forest, aquAtic, and nlma l organic wastesIncluding sloughtor house byproducts and wastes shallbe conducted as Per the programme approved. 

3. 	 Seamloo of those feed resources, skilled feed and Animlorganic wastes shnll be collected and their chemical
compositIon determined° 

4. 	 Popartion of reort. 

I, 	 -urvoy work shill be continued. 
2. 	 Zotniled chemicsl comnosition shell be conductod... ,tho -,-imnms collectod during the survey to bring outtho offoct of different PLAno of nutrition on th2com-osition of anl il astes, The following paramote.Will be studiod3 

a) J~oximate principles. 

b) Cell wall constituents. 

C) tilneral elaments.
 

d) Caloric value.
 

f) ii/Of),
 
3. 	 Prol minary work will be Initiated to screen the animalor.3onic wastes for pathogontc organisms and parasites& 

4. 	 Proparation of report. 

Is 	 Survoy %ork shall be continued. 
2. 	 Abthods sh.ll be stlndardised for drying the cattlewintas Including urine and losses due to different

drying rcoce-ses be determined. 
3. 	 StuJion shnll bo conducted to delineate the effect of 

drying on Pnthogenic organisms and Parasites. 

4. Preparntion of revort, 



., '~Urvoy work shall be continued. 

2, 	 .t indordisatIon of processing tochniquos to improvo the
rtri tive valup of Y¢oor auality roughage and animal 

3. 	 Study the relative composition and nutritive vnlue of
those improved food ingredients in comparison to the

basal roughage in animals*
 

4. 	 Proparation of report. 

I* 	 Animal exnor Iments shall oe conaucted on tho rations 
formu~oted for maintenance and growtho 

2. 	 Idontification of the toxic/incrminating factors present
in those byproducts and wastes, study of the chemical 
nmturo, develoxrxent of detoxification methods and the
effect of detoxification treatments on animals. 

3. 	 Studios on the utilization of various bynroducts separately
and in combination through long term feeding trials on
various categorios of livestock and poultry will be 
tak.on u p. 

4. 	 Formulmtion of bolanced and economical rations for
non-.roducing animalsg growing stock and for the roduction
of milk, m.' tt ogg etc. by ncorporating byproducts, fro. 
agro- indu sr les, 

50 	 Proparation of final renort. 



oqN ERSION OF BIODERAALEANIMAL 
ASTES FOR 

LIVESTOCK FEEDS
 
"Biodegradation of wastes from aquatic animalindustries into animal feeds.",
 

Department of Animal Nutrition ,Kerala Agricultural University,Mannuthy,, Trichur.
 

STATE OF PREsET
KNOILEDGE
 
Shortage of quality feeds and forages-is the zajor
 

Constraint in the development

The major of .ivestock farming in.Kerala.items of fe ed com.e from the neighbouring 
states
 
and the extent of deficiency in concentrates
and of -fodderabout 25% in ,the state. 

is about 60%
 
Under such a sit

uation, the only alternative 
to find source of feed for thelivestock 
farms. is to exploit wastesOver forty from Agriculturalitemswastes of agricultural, or anit-a:! 

are found animalto be potential and fish' sourcescould be utilised for 
of nutrients whichanimal feeding-afterBiodegradation properof processin.these wastes is one of the methods which

can be adopted for their effective utilisation.fermentation 
 Microbiai
of such wastes with•organisms a Wide- a-lgae, bacteria and fungi 
array of micro 

- alone orwith physical combined
or chemical 

.,single cell Protein 

processes and production of
 
Considerably.. 

will enhance their feeding value
Appropriate research is needed .for developing
suitable technology for microbial conversion.The utilisation of such wastes.of such converted feeds offer an important
approach fox' improving livestock feeding,
 

India has a total coast line of about'6000 kms out
 
of which Keralats share is.590 kms.mately 10% of Countries 

const tuting approxitotal coastwith backwaters line. Moreover,of about Kerala390 kms length vivers.andof nearbv canals480 kms length frs.reservoirs waepns,-aesof about anl500 hectaressuitable for and of Paddy.lands'prawn cultivation
hectares with an areahas ofan important nearly 4050placeThe m aechansatr in the fishing map.ofof hu,i.fishing op.er-tionisIn the state and there -fast progressingis considerable scope for extending 



the fishing operations to off shore and oceanic regions.
The total quantity of fish ].anding in Kerala for the yci,-.
1981-82 was estimated as 
3 lakh tonnes worth 623 million
.rupees. 
The details on species-wise quantity and valu. of
marine fish lan.l.[',gs in Kerala, fish landings inland-wqters 
- Kerala and Inaia 1977-1982, Inland fish landings

.in Kerala and Marine products export from Kerala and India
are 
shown in tables 1, 2, 3 vnd 4'respectively. 
According
to the study group of ICMR 
(1967), a considerable portion
of fish catch and their processing wastes available in
Kerala are either being used as manure'or thrown into 
scitself and only 
a part is being converted into fish meal
or dried fish. 
With the rapid development of fishing by
mechanised'boats, the total catch including prawn and
miscellaneous fish in the 
state has been steadily increasing.

This has posed a problem of better and more effective

utilisation of fish products. 
The large quantities of
waste materials produced from such extensive fishing
 
operations(and fishing industries in the State, if properly
treated, will have 
a potential for adding to the feed
resources of India in general and Kerala in particular.

The project will attempt 
on the development of biotechnolo0,y.

for -the conversion of wastes of marine origin to animal
feeds using a wide array of microorganisms, .algae, bacteria

and fungi. The nutritive values of many such marine
products have already buen worked out in the department
,of-nutrition; a brief account of whicA is given below:
 

Shrim sllp 
 der(prawn waste) for broile 
chicks:
 
Shrimp shell powder is a waste product of shrimp
processii:g 'industry and consists largely of discarded 

portions viz, the heads and. shells of the shrimp. 
The
material is found to contain about 322percentof 
 total
protein, 9 percent calcium and 1.3 percent phosphorus.
Fekding experiments with broiler chicks have shown that
the material. can be safely incorporated in place of dric-i
 
fish with monetary benefits.
 

Fish silnge for -poultrL Fish silage, 
an ensiled product,
obtained from fish wastes is found to contain about 48 percunt
of total protein, 5 percent calcium and 2 percent phosphuru
on dry matter basis, ,:

Feeding experiments with laying hens
 



have indicated that.dried fish component Qf layer ration
 
can be effectivuly replaced by fish silage even though
 
the high moisture content of th' material is a factor to 
be reckoned with in its incorporation in commercial
 
poultry rations. 

Frog meal for growth in chicks: 
 Frog mual,'a byproduct
 
of frog leg industry was fotud to contain 66.8% of crude
 
protein, 11.75 percent of calcium and 5.38.percent phos
phorus. Investigations carried out to find out the suit
ability of frog meal 
as a substitue' for'fish mc-al in chic 
rations indicated that complete 
,uplacemc.nt of fish mial

(0%)
S, ( in chick ration with frog meal on an isoprotemic 
basis resulted in better growth rate, higher feed efficiency
 
and greater economic returns., 

Land' snail (Achatina fulica) for pigs: , Feding exp~eriment
,in weanling pigs with dried land,snail with 59% of 9rude
 
protein indicated that the incorporation of the material
 
at a level of 7.5 percent or replacing 50%. of the fish Iv-a' 
in the diet did not produce any deleterious effect in pig,: 
and promoted growth rate as 
efficiently as a"ration con
taining 15% fish meal. 

Background Information: 
A. State: The state of Kerala occupying 1.039% rf the 

total geographical area of Indian.Union. has got a 
total of 38,864 sq. km.area. 'It lies in the North 

lnttitude between 8 
 - 18' aid 120 - 48' and in theEast longitude between'740 -152' 
 and 770.- 22'. It
 
has'a coastal line of 580km. in the West and has a
 
total of 44 rivers.
 

Livestock Population (1977 Census):
 
1.-Cattle 
 : 30.06 lakhs 
2. BUffaloes : 4.54 " 
3. Goats ' 16.83 " 
4. Sheep : 
 2546 Nos
 
5. Pigs : 
 1.72 lakhs
 
6. Fowls 
 130.56 "
 
7.. Ducks 
 : 4.29 " 
8. Total milk production 
 7 lakh tonnes
 
9. Per capita availability of-milk'79 g. per day


10. Production of eggs 
 1050 million
 
11. Fish landing 
 : 3,45,000 tonnes
 
12. Total number of cattle slaughtdred


per year 
 : . milld.on' ....4/
-'*K
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B. 	Department of Nutrition; 
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Staff Position:
 
1. 	Professor & HLpQ of.Department 
 -	 1 
2. 	Professors 
 53. 	Associate PI'OfLSSOP. -	 1I 

4. 	issistant Pofssor" 
 -. 	 4 .
 
5. 	Junior Jssistant Profcssor 
 2 • 

6, Research .-ssistants 

'7. Farn Assistants3	 

. _ 

Labornto-ry Facilities:
 
1. 	U.G. 'Laboratory 
 .one 800 .q.. Ft,

'2. ,nalytical Lab 
 one 600 Sq. ft..
3. 	Post Graduate Lab 
 one 600 Sq. ft.
 
4. 	Biological Investigation 
room one 400 Sq. ft.

5. 	Fodder Resuarch Room 
 one 400 Sq. ft.

6. 	Preparation hoom 
 ,. 
 one- 200 S,. ft..
 
I. 	Special Equipment Room 
 one 200 Sq. ft.

8. 	Digestion Room 
 one 200 Sq. ft.
 
9. 	Store 


one 200 sq. ft.
,10. Staff Room 

Four 600 sq. 
ft.
 

Metabolism Stalls:
 
1. Metabolism stall for Calves with 24 stalls
 
2. Metabolism stall for adults with 12 stalls
 
3. Metabolism stall for Goats with '12 cages

4. Metabolism stall for Pigs 
 with 20 cages
 
'Experimental ,ni,al Facilities:
 

1. SmallAnimal Bruedintg Station 

Rats - 70 
Rabbits 
- 60
 

nINice 
 -150
 
Guniea Pig- 3J
 

2. University Livestock Farm 
Mnnnuthy
 

Milk cows 
 - 100
 
Dry 
 -	 50
 
Young stock. - 100 
Total strength- 250
 

3. 	 Goat Farm
 
&Adults
 

562
Kids 

..... /
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4. Poultry Farms: 

The Farm had an 
area of15.26 Ha.
 
Total Streiigth chicken  . 10,000 
Incubation per year : 60,oo
 
Cage houses  4 Nos. with 1600 birds each
 
Ducks 


1,000
 
Turkeys 
 A 85 
Japanese quail 
 : 450 

5. Pi Breeding Farm:
 
Total area the
of farm is 2.0 Ha. 
Total strength 
 : 376
 

b. Cattle Breeding Farm, Thumboormuzhi: 
Strength - 250 

7. Livestock Research Station hiruvazharkunnu: 
Total area of the farm is 163.3 Ha.of which nearly
32 ha. are uncleared forest. 
An arca of 78.37 ha.

is used for fodder cultivation and 42.93 ha. are
 
grazing land for animals. 

8. Fodder Research ard Development SchemeL annuhy: 

Out of the total area of 65 ha. of land., 60 ha. arLset apart for fodder production. Approximately 2,404tonnes of fodder is being produced each year. 

Analyttical Facilities:-

Equipments Avail able 
1. Muffle furnace 
3. Sexhlet Extraction apparatus
 
3. International Centrifuge
 
4. P.H. Meter 

5. -Water bath 
6. .KjeldahlDigestion Unit
 
7., Monopan Balance
 
8. Flame photometre 

9. Hot air oven 
10. wieldy mill 
11. Chromatographic Equipments
 
12. Bomb Calorimeter
 
13. Shaker water bath 
14. Feed grinding and 4ixing Un. 



--

I Cil ProJects OPrated ill Dtpartment 
1. AICRP on Agri. BPY-pruducts .
2. Energy'Protein Ratio in Pigs .(Complete'd) 

Krala2 ±fL.8kicu _Il University Pr. jects-

'. Post Graduate.1.$.tudies 
. 

on the metabolic disturbancesassociated 
fmethionine toxiciy..w
2 .,:Studiesl
on the biological utilisation of carbohydratras.
3. 'Effect,of dietary calcizn and Pho'sphorus 
on growth .nd
skeletal developujent of.young !pigs..,
4. Copper and Zinc,intere.rlatinship, in Pigs.5. Fundamental Studies on the Physiological 
responses of
albino rats maintained 
on qua-Litatively and quanti-.,
tatively different diets. 
 tv..ad
6 .'Biological evaluation of the nutritive vplue of pul.sr.
74 Studies on the nutritIional 'status of farm animals
maintained 
on standard rations with Wnd without inco-._
poration of unconventional feeds and fodders of local
importance,
 

8. Studies on 
copper and iron ;,eficiencies of.growing pirs
.9. Enquiry into the tiological factors involved in capri.._
urolithiasis with special reference to minerals.
 
10. Studies on the utilisation of unconventional feeds and
* fodders in ruminent rations. 
11. Utilisation of tapioca starch waste in Swine ration.
12. Studies on the influence Of physiolocal functions
such as growth*dnd production 
on the digestibility of
nutrients in rations.
 
13. Studies on silk cotton seed cake as a component of
 

Concentrate ration for milk production.

14. Evaluation of the,.feeding value of 'taPioca leaf-megl for
Poultry 
with special r.eference to growth, egg production
and egg yolk pigmentat 
on.
 
15. Evaluation of the feeding value of rubber 'aeed cake
for Producing growth in calve's.''
16. Studies on growth rate,, feed; efficiency and- carcass
characteristics of Pigs reared upto different marketweights on two dietary treatrments. " 

a-rYI •eal ents, 



17. 
Studies on the nutrient requirements of kids.
 
18. 
Enquiry into the ethilogical factors involved in cCLr-.
 

urolithiaEis with special reference to minerals.
 
19. Studies on 
the. influence' of carbohydrates on utili

sation of proteins.
 
20, Evaluation of thc nutritive value of pulse proteins


,ith and'without supplementation of amino acids.
 
21. 
 Optimum level of protein in concentrate mixture of
 

kids for growth.

221 
 Growth and carcass characteristics of pigs maintained
 

on rations containing diffe.rent levels of dried tapioca

chips.
 

23. Lucern meal as 
an ingredient in calf starter.
 

Ongoing P.C. Projects:
 
1. Comparative feed conversion efficiency of cross-bred Jersoy


and cross-bred Brown Swiss cattle.
 
2., Degrad~bility of prot.in and protected protein in rumir:.-nts. 
Other Research Projects Completed:
1. Evaluation of the Nutritive value of ALfrican paya].
2. 'Evaluation of the Nutritive value of rain tree frrgits
 

on feed for cattle.
 
3. 
Studies on the nutritive value of hy-brid varieties of
 

paddy straw.
 

.4. Establishment of feeding standards for goats
 
5. Evaluation of the nutritive value of tea waste in Swine
 

rations,
 
6. 
Tannic Acid content and digestibility ofnutrients in
 

tree leaves.
 
7. Toxic princigles of leaf fodder with special reference to
 

Hydrocyani 
 acid.
 
8. 
Rea'ing of rabbits for economic meat production.
 
'9. Comparative evaluation of conventional and unconventional
 

feed for evolving cheap and economic ration for livestoc'.
 
10. Cr.op-livestock integration project (Goats and Banana)
 
1". 
 Long term trials with Rubber sced cake 
on milch cows.12. 
 Studies on the effect of supplementation of tallow on
digestibility of nutrients in rat.Lon containing -gricul IzL' -l 

by-products.
 
13. 
Trace minerals in poultry feed ingredients Manganese.
-

-' 
"
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.Ongoing Proeocts: 

1. Utilisation of paddy straw treated with urea and 

molasses in cattle feed,.
 
2. Poultry litter as cattle feed
 
3. Eupatorium adenophorum as a fodier for 'cattle. 
4. Non-traditional techniques for silage making in high 

rain fall arleas. 
5. 	Cocoa pods as an animal feed.
 

. ,Vtilisation of 
water weeds as silage for cattle.
I 	
2' 

7. Utilisatior of water hyacynth for swine feeding.,

8.. 
Studies on kid starters.
 
9. Mineral status of lo plly available fodder crops. 

10. Establishment of nutrient requirements of rabbits. 
11. Studies on anti-nutritional factors in locally available 
* .fodders. 

12. Rumen degradability of common feeds.
 

-13. Establishment of nutrient requirements of ducks. 

Technical Prog rame: 

In order to achieve the broad and specific.objective
 
of the subprojuct, the following experiments/studies wJ11,
 
be planned and executed yearwise as detailed below:
 

First Year: 
1. Collection of the various.aquatic wastes viz, Fish waste 

including the intestines, scales and heads, trash fish,
 
snails, shell fish, crabs, prawn waste and frog waste
 
ir adeqhate quantities.
 

2. Complete chemical analysis of the above materials for. 
the nutrient contents including the micronutrients and 
characterisation by microbiological, chemical and physical
 
methods.
 

3..Assessment 'of the'microbiological profile 'of.each.wast(.
 

Seoond year:
 
1. Continuation of the work in the first year.
 
2. Identification of the most' suitable microorganism for* 

fermentation of each waste by culture studies.
 

• • .. 9/ 
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1. Continuation of the work in the second year.

2. Aerobic and anaerobic fermentation Qf each waste.


-3. Chemical analysis for nutrLent contents iand fermintation 
products at weekly intervals of storage and fermentation..
 

4. Screening for toxic and other harmful products in the
 
fermented wastes.
 

Furth vear: 
1. Continuation of thu work in the third year. 
2. Assessment of nutritive value of the fermented product
from Ieach identified waste by 

(a) Feeding trials in chicks
 
(b) Feeding trials in pigs.
 

Fifth year;
 
.1. Continuation of the work in the fourth year.
 
2. Assessment of the economics of inclusion of the above
 

products in animal rations.
 
3. Transfer of viable biotechnology developed from the
 

above studies to the farmers.
 

Requirements: 

. Equipments: 

Nutvition 
1'. Spectronic 2000 
- Double beam spectrophotometer
 
2. Electronic analytical balance
 
3. Gas chromatographic enuipmL-nt
 

4. Kjeltec system
 
5. Soxtec system 
6. Fibretec system 
7. Pellet'ing machine
 

8. Amino acid analyser
 
9.. Rapid N analyser
 

10. Bomb calorimeter
 

11. Infrared analyser
 

12. Micropulveriser
 
13. Feed grinding and mixing unit of 1 ton/hour.
 
14. Refrigerated van. 

.....I0/ 
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Microbiology
 

I. Bacterial identification - Automatic.. 
2. Sonicater
 

3. Anaerobic chamber 

4. Luminar Flaw device
 

5. Carbondioxide incubator
 

6. Water purifier 
7. Fraction collector with UV monitor
8. licro ph meter 
9. Freeze drying unit 

10. Deep freezer - 800C
 

11. Hqphlometer 

12. ELISA Reader 
13. Electrofocussing apparatus
 

14. Uhromoscan 

15. Top pan balance 

II. Training of staff associated witH the-project: 
The scientific staff associated with the project
 

have to bc trained in special areas of Animal Nutritif.a 
and microbiology in different laboratorias in India :'.ia 
abroad where such 'ype of studies/ are being carriA cut. 
The training may be for a period of 12 months. Felloaw
ships may be offered for the Scientist I/c for visit 
and trainin&in research institutes in U.S.A. for r 
period of four months. The institutes or laboratories 
to be Visited for training will be decided by the IC.,.i
 

IDx" 



Biodugradation of Animal Wastes As Animal Fuod - Poultry W.-,-'

Ab.sLt.ran.c. 

Quantitative availability of animal excruta waste 
has buen duscribud. Thu utility of poultry droppings 
or litter as comparud to dung is mentionud. The 
roportud investigations on utilizing poultry dropping/ 
litter both in the ruminant and poultry rations 
indicato thnt the poultry waste has a potntial usu 
for rocycling as animal faed. 

Prcscncu of curtain substances in thu poultry wastes 
has buun attributud for causing abortions or other 
clinical symptoms when high luvui. of layer waste was 
included in livr stock ration. Suvsral pathogenic 
fungal and bacterial specics have buun isol.ntcd from 
thu poultry wastc and for thuir elimination dry 
huatino or :utoclaving process has boun rucommL.ndud. 
Altcrnntivoly thu thUrmophilic furmuntation of thu 
poultry wastes b,.foru fo.ding to animal has, been 
duscribed ns thiu most economical process to eliminate 
p:-thogkns. 

Bosed on the 9 day natural thurmophilic furmintation 
process for upgrading thL nutritive valuu of urea 

straw duvuloped at thu Ludhiana CUntru applic:,tion 
of this procussus has also bLL.n Lnvis.]gd for the 
poultry wastus. Som- pruliminary rusults on thu 
thurmophilic fturmuntation of poultry dropping - sitraw 
mixturcs have buun ruported. Thu future technical 

,,progrnmmu of work for invLstigations on thu above 
line has bUon proposud in the annLxure. 



as animal feed - Poultry wastesBiodegradation of Animal tastes 


P.N. Langar 	 and M.P.Si Bakshi 

Department of Animal Science
 
Punjab Agricultural University
 

Ludhiana-1 41 004
 

The animal excreta waste dry matter (OFI) production 

(Ton/head/annum) is 1.5, 0.75, 0.30 and 0.005 respectively for 

rumina.nts, equines, swine and poultryI . In India the annual 

availability of DM from ruminant and poultry excreta waste is 

be around 282.5 and 2.0 million tonnes respectively2 

estimated to 

Recent reports on dung utilization suggest that only the soluble 

be of nutritionnutrient fractions than the residual fraction may 

significance for ruminants'. Earlier, reports indicate that 

chemical tre.tment of idung like straws or producing wastelage 

improve the 	nutritive value of dung5
 
and canby ensiling 	dung hay 

On the contrary the poultry dropping (PD) available either 

as litter or as PD from batteries and slatted floor have chemimal 

composition and nutritive value governed by the age of the doner, 

spilled feed, undigested feed protein, mutabolic feacel nitrogen 

and microbial protein from ceacum6 . The crude protein (CP), truF 

pro-Lein (TP) uric acid, crude fibre (CF), total amino acid and 

ash in the dried poultry manure ranges respectively between 

184-385, 106-148, 23-114, 118-291, 51-120 and 201-494 g/kg 

manure7 '98. Therefore, the potential feeding value of PD is pro

misinq both for'the ruminants and non-ruminants. Uhileothe 

poultry littbr.can be considered morc as a ruminant feed the PD 

can also be incorporated in the poultry mashes. 

Performancc; 	of gestating - lactating eves on rations 

litter was not diffurunt than that havingcontaining chicken 


soya buan meal Thu growing cattle fed on poultry litter
 

an average daily gain of
comprising 24% of Lhc- ration Dl had 


against 0.94 ka under the control 0 . However, with
0.99 	 kg as 

601 replacement of
whcat strrw 	based poultry litter from layers 



mixture than 37/0 resultcd in dopressad growtha concentrate 
rate 1 1 In thu subsoquun experimunt on growing buffalo heifers 

thu 27 and 37% roplacemcnt of a concentrate mixture with tho 

above litter resulted-in a daily gain of 0.389 and 0.350 kg 

against 0.420 kg under the control concentraterespuctivcly as 

mixture 1 2 . Thusu reported differences in the growth performance 

with thL PD litter could have beon due to thu difference in the 

nutritivu value of thL: roughagu fed as well as thu ash contLnt
 

in a ration.
 

ThL cage PD fed to cattle resulted in tlh- weight gain of
 

1.15 k-g than 1.07.kg under the convuntonal feud and thL feed to
 

gain ratio was 6.49 and 7.25 rUspuctivly
1 0 . These authors also
 

observed that shup fud on a diet containing 1'1,o driLd PD had
 

to gain ratioan avLrage wejight gain of 0.189 kg with 7.06 fL~d 

than a gain of 0.'17 kg with 6.59 ratio under th. control diet. 

-of 12'-% PD in -hu diet of mili<ing cows increasedFurthlur presence 

the DF1 consumption by 0,50 kg/day without Uffecting thu milk
 

yield or fat contunt.
 

Th cage PD in grndeC levels (5 to 20',.",) in a broiler mash
 

dupressrcd thu growth ratu Ls the luvt3. of inclusion had incruasod'
 

and I0c level in isonitrognous and isocaloric chick starter
 

mash had no deprussant ufFuct 14 . But in layors mash 10 PD
 

showod Psignificant duprussion in thu egg production during 3
 
15

of 305 days each 1 5 . With 20% levul in a layer mash
laying tosts 


thu 4 w-uk muon body weight of egg type chicken and egg production
 

1 6  
was not duprcsecd vun though ruplacL.mcnt of 25 to 5Die ground 

nut cake with.PD was rcuponsiblu for ruducing thL feed efficiency
 

par dozen of uggs -laid. These diffLrencus in the experimental
 

rusults could possibly be attributed to the mash formulations,
 

contunt prusunt in thL*PD containing
the uric acid,. ash and CF 


mash.
 

In our laboratory the mincral profile of a broiler PD was
 

used for adjusting the inclusion of mineral supplemunt in a semi

purifiLd or pr:zctica! typu broiler mash containing PD to maintain
 

low ash contnt withouL elffuecting the. mineral rLLUuir 2,1,nt of a
 

growing broilLr. The P.li.urotu.s or Fu,irium sp,.ci) of fungi
 
/



woruemploy: d for truatmunt to obtain a PD with low uric acid 
(0,9%) and CF contunt 1 7 . With thsu manuplL-tions growth ratc 
oquivalunt to that under control mash was achi(avd in a broiler 

with thu mashes containing upto 15 and 25% of untruatud Or fungal
 
treated PD ruplacing extractud groundnut caku on nitrogun basis 1 7 . 
Higher luvcls of PD than Th abovu had duprLssed the growth rate 

duu to increase in uric acic above 1% or duo to incroasud CF in
 

a mash. Furthur, lOwLr ME content 
than control in a practical
 

typL PD mash also dL.prLssLud thu growth rato indicating that the 
PD could not bU usud as a rbplacemunt for Gnurgy sourco1 7 . 

InspitL of using PD/littLr as non-protoin nitrogun source
 

with whLat straw as roughagu without any disuaso problem 1 8' 1 9
 , 

somc ruports on clinical and pathological manifestations by the 
animals aru available. IncidLncu of abortion was rLportud in 

cows fLd poultry littur having oesLrogunic activity duu to 10 ug 
diuthyl-stillboustrol cquivalunt/1OU g litter 20. Similarly, 

inclusion of 45 and 60/ driud layLr PD in wuanling lamb ration 

resulted in rLducLd fuLd intake, hypoalbumiuainia, ascituso
 

contrilobular nucrosis and liver fibrosis in B w:'L ks, while 
inclusion at 15,.. luvei or high luvls of broilLr PD had no such 

affect in lambs 21 
. Although no Lxpurimuntal uvidenc,, was provided 

but thusu clinical symptoms wcre attributed to th(. prisunc. of 

some toxic substancus in thL: dried layer PD. Possibly, certain 
additives ad.ded in mash to LnhancL poultry production on Lxcretion 

after metabolism may havu buun ruponsiblL for showing thL above 

symptom6 when layer PD was fed at high levels. 

Thu bacteriologic.ul Lxamination of fiLld samplus have
 

also shown diffPrent pv'thogunic bacteria2 3 . The litter or PD
 

samples collc.ted from thu various shuds at 8 weeks or after
 

365 days 
weru found to contain fungi, coliform, lactubaicillus,

unterococci but no solmonella spcies23,24 Bsidus th xcrta
 

or litter also possLss Ovn or sporos of thu pathogenic parasites 

with which a donur flock was infested. In order to climinate 

thL risk of pathogunicity to thu hualthy animals processing of 
PD/'litti.r b. fore recycling thr.ugh a mash or a rution uiLhL.r by
 

dry heal. or autoclaving b-.(:omes .ssential. Under such a situation 
th- enorgy cost nf processing and handling can b,.. uni.conomical. 

http:bacteriologic.ul
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On the contrary stacking or ensiling of PDlitt el alone 
or with a feed stuff as a rRsu-l: of hrat of fermentation make 
the waste product pathogen free. During the thermophilic natural 
fermentation process of urea-whtat straw by stacking G'd-r field 
condition the sLac!z temperaLure reached to 700C in 3 days. .Withir 
9 days the fermented strawi preparation of a high nutritive value
 
was available to maintain 
an adult buffalo2 5 . Further, while
 

standardising the above process 
111 rice husk based poultry
 
litter, 1.0% urea 
and wheat straw was composted for 30 da% and
 
the chemical changes monitored in this compost were similar to
 

that in a standard compost. 2 6
 

Therefore; durinu the year under report (1986) cage PD 
replaced 25,50,75 and 100 urea-N (Table I) and each straw mixture
 
was packed in polye'hylene punched bags in triplicate for 9 days 
fermentation. The daily temperature record (Table 2) in 
these 

bags reached to 60 0 C on 2 day followed b% a dr.p to 50 0 C on 3 day 
and by 6 day the temperitLre remained around 40 0C. Thu chemical 

changes .n the fii al day a,, against 0 day (TLblu 3) showed 
increase in total ash, CP assuciaLed with fall In OH and CF. TheF 
changes enhanced as thu levul of PO had increased from 25 to 100%. 

In the second expuriment PD rcplaccd 100 urLa-N and the 
chemical changes in thr bags wuru moniterud daily for 9 days. 
.It was observud that aftur 4 days the increase in ash or CP or 
ducline in OMt w-is at LhLu minimum ratu. It appLurL.d bhat conti
nuation°of the fcrmentation in thu bags after 4 days was not 
necessary (.Tblu 4). Howevur, thu final conclusions will be 
possiblu only aftur the in vit.ro rumcn OPI digL.stibility data, 

(undur progrdss) is availablu. This w- ll be helpful in assessing 
the appropriatd stagu of stopping thu formuntation procuss suitable 
for improving the utilization of PD/littcr with straw based
 

rations.
 

Based on thl experiments conductud abovu and thu earlier 
cxpurimLt.ntal rusults avai.ablu on broilur 1 7 and whL.at straw
poultry littur fLd to buffilo 1 1 ,12 thu outlinL of th . technical 

programme of work "or 5 yL.rs is plz'nnud. 



.Table Replacement of urea-N with that of PD-N
 

Treatment T 2 T3 T4 T5
 
Replacement
 
C level, of 0 25- 50 75 100
 
Urea-N (%)
 

Urea (y) 52.50 39.40 26.20 13.12 

po (g), -. .150 300. 450 600 

Straw (g) 1447.5 1310.6 1173.8 1036.9 1.900
 

'ater (ml) 3,000 3,000 3,000 3,000 3,000
 

Note: Urea-N replaced with poultry dropping-N an isonitrogen basis.
 



T'ble .: The daily temperature record (°C) 

Treat- T T2 T3 T4 T5 
ment I 

Days 	1 58.5 63.33 63.83 62.17 61.3
 
+0.29 +0.17 +0.83 +0.73 +0.33 

2 45.30 53.00 62.00 61.73 61.31 
+0.33 +0.00 +0.50 +0.33 +0.17 

3 	 44.00 50.33 5AL.O0 52.00 50.83 
+0.58 +0.33 +0.47 +0.00 +0.44 

4 	 43.30 47.50 46.OU 45.67 47.00
 
+ 0.33 +0.28 +0.47 +0.67 +0.47
 

5 	 40.67 40.83 41.0o 41.17 42.83 
+0.33 +0.44 +0.47 +0.33 +1.20 

6 	 39.17 39.3S3.... --39.83 40.33 42.33 
+0.17 +0.33 +0.1'1-+0.17 

7 	 37.b7 38.33 36.00 37.00 40.69 
+.0.17 -+0.33 +0.47 +0.47 +0.33 

8 	 38.67 38.00 36.66 37.33 39.67 
+60,33 -.6.00 +0.33 +0.33 +0.33 

.9 	 38.33 38.00 36.6( 37.50 39.83
 
+,0.33 -+.0.29 -:0.33 +0.23 +0.44 

oh i-o....... 	 ....---.
.hfigre ..... 	 *....d.d rm3. . 

Each 	Figure tothe averago of temperature recorded from 3 bags.
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Table 3: Effect of fermentation on chemical composition 
(on % OM basis). 

2 , 4 5 

Before 

Ash
 

After 


Before 

0 M
 

After 


Before 

CP
 

After . 

Before 

CF
 

After 


Each figure of 


observations. 

8.14 10.40 13.11 13.25 13.38 

10.24 13.75 16.50 19.35 20.26
+0.30 +0,31 +0.18 +0.18 +0.08 

91.86 B9.60 86.89 86.75 86.62 

89.76 86.25 83.50 80.69 79.74 
+0'030 +0.,31 +0.18 +0.18 +0.08 

4.93 6.08 8.29 9.02 1O.06 

5.00 8.76 10.46 12.95 14.19 
+0.17 +0.14 +0.47 +.0.05 +0.22 

40.20 39.95 38.42 36.90 36.75 

44.79 38.40 35.12 28.18 24.36. 
+0.32 +0.20 .O0.63 4-1,11 +1,34 

after fermentation is the average + SE of 6 



Table: Daily variation in the chemical composition (DM basis) 
when 100 urea-N was replaced by PD-N. 

Days Total ash 
Organic 
matter 

Crude 
protein 

0 13.36 86.64 10.21 

1 15.23 84.77 10.44 

2 17.90 82.10 11.16 

3 17.58 82.42 11 .5B 

4 19.04 80.96 12.14 

5 20.27 79.73 13.49 

6 20.06 79.94 13.37 

7 20.08 79.92 13.74 

8 20.37 79.63 14.48 

9 21.16 .. 78.84 , 15.00 

Note: a) PD (600 g) and wheat straw (90C g) was moistened to 70% 

with 3000 ml water and each individual 5 kg capacity 

bag was filled ijith above material. 

b) In all 20 such bags we.e packed and each day 2 such bags 

were used as separate sample fur duplicate chemical 

analysis. 
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Poultry drupp'_ngs aftur furmentation to reduce uric acid 
wil.


6. 

be used in pcultr,, 	rations for vluation in broiler and layei
 

mashes.
 

be in thu calf starter 
7. Hatchury wastu products wi 11 usrd 

moal or skimmed milk

raLions by replacing fish meal, meat 

powder.
 

Fa ci lit io s and E.quipm :n t..reoqui red 

noLe about tho requirements was submitted in 
A dotailud 

Howuver, F'OT 
Jan. , 19B5 when the programw,; of work was discussud. 


the projuct thu following ad6itional
thesmooth working of 


equipments will bo 	rLquirud:
 

t
1 • q.u.1iRmUn.t 

a) Atomic absorption spuctrophotomu'tr for 

minL ral analysis (onu). 

(one)b) Amino acid analysur 


(Two)
c)Uehydrater Uvun 


(One)
d) Huavy duty grinder 


(One)
e) Rotary shaker*-


(one)
f) Laboratory fermentor 


2. Othur Physical facilities: 

from thc. availablu laboratory facilities
Apart 


a Covored platform shud is required

arrangLmcnt in thc form of 


for conducting biodc-grad;-tion work all 
around thu year.
 



Annoxuro I
 

.P.l.a.n .f" w.o.r.k *f.o.r, 5. y.ea.r~s. 

1. Chemical analysis of poultry organic wastes available under
 

different feeding and management practices will be carried
 

out for:

a) Soluble sugars.
 

b) Total-N and nitrogen fractions
 

c) Crude fibre and VanSoest analysis
 

d) fineral profile (Ilacro .,nd micro elements)
 

2. Experimental conditions will be standardised for bioconversion
 

of poultry organic wastes after mixing with straw by determining

a) Chemical changes for 0(1, cellulose, NDF and AD Lignin
 

b) Extent of uric acid break down
 

c) In vitro rumen Or digestibility of the final preparation.
 

3. Comparative rumen degradability of Dl, OM, cellulose and protein 

using nylon bag technique will be assessed in:

a) Poultry dropping and litter 

b) Straw 

c). Final product(s) from (2) above
 

d) Unfermented PoulLry dropping/litter--straw mixture of (c)
 

4. Poultry droppings/litter replacing urea on nitrogen basis in 

the,,preparation of fermented straw by stacking will be conducted
 

on
under field conditions for in vivo nutritive evaluation 


buffalo using followino ration combinations:

a) Unfermentred OD/litter- straw 

b) Formented PD/litter - straw 

c) Straw based ration with a roncentrate supplement. 

The mineral supplemunt ifi(a) and(b) rations will be adjusted 

as per the average mineral profile of the PD or, litter used 

and the availability of mineral to the animals from this source 

worked out. (This will be carried out subject to the 

availability of Atomic Absorption Spectre-Photometer). 

5. Based on the resulls availablu from above experiments (4) 

ration cowbination with f;rmented poultry dropping/litter - / 

straw will bu assessed ii,a 180 day feeding cum-mutabolism 

+_-r4=1 nn nrrnuinn nnd lartatino buffalonn 


