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INTRODUCTION

The purpcses of the assignment were to participate in the All
India Workshop on "Agricultural By-Products for Animal Feed",
at which the subproject 5 - "Conversion of Bio-degradable
Animal Wastes for Livestock Feed" was reviewed, and to visit
all centers collaborating in the subproject. Thie consultant
arrived in Delhi June 5, 1989 and his itenerary during his

stay in India is given in Annexe A.

The workshop was held at the Haryana Agricultural University
(HAC), Hisar. During the workshop, research progress and
plans were discussed by scientists from HAU and Punjab
Agricultural University (PAU). Following the workshop, the
consultant and Dr. A. Colin McClung, Winrock International,
New Delhi, met with scientists from HAU. PAU and the Central
Toxicological Laboratory (CTL), Hisar. The agenda consisted
of equipment purchase, training of scientists, and other

managem:nt and fisca. matters.

The consultant visited with scientists involved with the
subproject at the following institutions:

- Bombay Veterinary College (BVC), Bombay

- Haryana Agricultural University, Hisar

- Kerala Agricultural University, Trichur

- Punjab Agricultural University, Ludhiana.



At HAU he visited with the coordinator of the subproject and
of the Central Toxicological Laboratory, now located at

Hisar. The consultant visited also with Dr. N.M. Rao, Central
Leather Research Institute, Madras and Mr. Sharish Magar,
Msgar Farm Pvt. Ltd., Pune. Dr. Rao has conducted research
with the consultant on slaughterhouse waste, and has an
interest in the subproject. Mr. Magar, a former graduate
student of the consultant, has fed poultry waste to sheep on

the Magar Farm.

The consultant presented seminars at HAU during the Workshop,

PAU, HAU and the Central Leather Research Institute.

The report is divided into the following sections:

I. Introduction

IT. Summary

IT1I. The Workshop

IV. Visits to participating institutions and other locations

V. Recommendations

Utilization of these bio-dagradable wastes would increase the feed
supply significantly, which would subsequently increase the supply
of animal products. Appropriate use of these by-product wastes
would lower feed cost, thereby increasing profit for livestock
producers and lowering food cost for consumers. Use of the wastes

as livestock feed would also solve some environmental problems.



It is hoped that this report will be useful to the Indian Council of
Agricultural Research (ICAR) and Indian scientists working on the

research covered by the subproject.

-

II. SUMMARY OF THE CONSULTANCY REPORT

The scientists at each participating institution reported on the
progress of the research at the workshop and/or during the visit by
the consultant. Technical programs were outlined for the next

year. Generally, progress of the work was satisfactory. There hes
been a delay in developing the Central Toxicological Laboratory.
With relocating the Laboratory at HAU, it appears that the
Laboratory will be developed in the immediate future. The technical

programs for the research at the centers are directed toward the

subproject objectives.

General and specific recommendations are made.

A, General Recommendations

1. At each location the research should continue to be
directed toward the objectives of the sub-project.

2 Efforts shculd be initiated toward technology transfer,
especially demonstrations of processing and feeding

wastes.



Sound experimental designs and sufficient replications
should be employed.

Use of computer equipment should be increased for
computing, storing, retrieving and svatistical treatment
of data.

The workshop, in connection with the workshop on the All
India Project on by-products, should be continued, with
careful advance planning.

Research progress at all locations should be closely
menitored.

Interactions with scientists from the U.S. and other
countries should be strengthened, including use of

special consultants.

Specific Recommendations

The Central Toxicological Laboratory should be developed
immediately and become fully operational by March, 1990.
The training programs should proceed without delay.

The equipment to be obtained under the subproject should
be installed and be operational soon after items are

received.



4, A U.S. extension specialist should be invited as
consultant to assist in initiation of technology transfer
programs.

5. The scientists should submit completed research for
publication in peer-reviewed journals when sufficient

data have been obtained.

III. THE WORKSHOP

On'June 6 and 7 a workshop was held on the All India Coordinated
Research Project on Agro-Industrial By-Products for Evolving
Economic Rations for Livestock and Poultry. A copy of the program
for the workshop is given in Annexe B, Section A. The ICAR
considers the research conducted under the subproject as part of the
All India Project. Research was reported from various institutions
throughout India on crop residues, industrial, forest, aquatic and

slaughter house by-products, and animal organic waste.

Included in the program of the Workshop were reports from HAU and
PAU on research conducted under the subproject. These reports
included progress and plans of the research. Reports of the
research progress from these two institutions are in Annexe B
Section B. Unfortunately, scientists from BVC and KAU were not able
to participate in the workshop. Progress of the research at these

institutionz is given in Section IV.



IV. VISITS TO PARTICIPATING INSTITUTIONS AND OTHER LOCATIONS

Visits were made to the five participating centers to review the
status of the research under the sub-project, discuss the training
program and equipment acquisitions, and discuss plans for future
research. The central Toxicological Laboratory has been moved to

the campus of HAU, Hisar.

Al General:
Dr. A.C. Mc Clung and the consultant met with representatives from

all units except BVC and KAU, at the HAU Campus, following the

workshop.

The agenda items consisted of management and fiscal matters. Dr.
McClung indicated that there was opportunity for real progress, but
stated the need for speeding up the training program. He reviewed

the status of the training program and of the equipment purchase.

Scientists were asked to start working on the Life-of-Project work
plan of the sub-project. Plans for training schedules and use of
consultants should be finalized. A tentative schedule for the

training program is given in Annexe C, Section A and for consultants

in Annexe C, Section B.



B. Haryana Agricultural University:

Excellent progress was made in the research on large animal waste

(Annexe B, Section B). The completed and planned experiments were

discussed in detail with the scientists.

1. Completed Experiments

Studies on chemical composition and IVDMD of bedding

materials. The research results showed that the

nutritional value of straw can be enhanced by use as

bedding for a few davs. For example, crude protein was
increased from 2.52 to 12.33 % after use as bedding
for 7 days. Neutral detergent fiber was reduced

from 81.5 to 68.1 %.

Ensiling of wheat and paddy straw based beddings.

Ensiling was not satisfactory when bedding was ensiled
alone or with up to 10% molasses. The reason is probably
too high a level of waste in the bedding. It is
estimated that the proportions were 85% waste and 15%
straw. Addition of green forage improved ensiling,
especially with 10% molasses. The improvement was
probably due, at least partly, to decreased proportions

of waste to straw in the silages.
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Ensiling of wheat straw based bedding in_mixtures with

green maize and molasses. Addition of molasses improved

firmentation. As level of waste in bedding decreased
from about 75% to 70% and 65%, ensiling was improved,
especially with addition of molasses. Adding green
fodder did not consistently improve fermentation. In
previous work it has been shown that the waste should not

exceed 40%, wet basis, when mixed with dry forage.

Studies on conservation of animal wastes by sun drving

and through urea - ammonia treatment. Feed intake was

much lower in buffaloes in which straw bedding replaced
66 % of oat hay. The intakes may have increased with

adaptation to the rations.

Planned Experiments

a. Laboratory ensiling of cattle waste with wheat

straw, green fodcer and molasses. Preliminary
results indicate some of these mixtures ensiled
satisfactorily. The levels of waste were probably
too high at the higher levels (75:25, 70:30)
Another experiment was tentatively planned in which
the retios of waste to straw would be 70:30, 60:40,

50:50 and 40:60 with 0, 5, 10 and 13 % molasses.
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b. Urea-ammonia treatment of the mixture of fresh

cattle waste and wheat straw. It was suggested, if

it is possible to use six treatments, that an
additional treatment of cattle waste: straw of 3:1

be used.

C. Punjab Agricultural University

The scientists at this institution continue to make excellent
progress on the research on poultry wastes {Annexe B, Section B).
Detailed discussions were held with three of the participating
scientists. One scientist has gone to the U.S. for training, and

another was participating in a conference in Canada.

1. Completed Experiments:

a. Evaluations of poultrv litter/poultry drowpings as

runinant feed. This experiment is the first to measure

changes in chemical composition of poultry litter with
time. The lower crude protein in the final litter than
usually measured in the U.S..appears tno be due to deeper
bedding than used in U.S. The data on pathogenic
organisms show some destruction of pathogens in the

litter.
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It appears that poultry druppings are not effective in
supplying ammonia to improve fiber digestion when deep
stacked with straw. Perhaps, the lack of response,

compared to urea treatment, is due to a smaller rise in

temperature.

Isolation and characterization of fungal species jsolated

from dried poultry droppings: Three non-toxic fungi

isolates have potential to synthesize protein and digest

fiber from poultry droppings.

Comparison of promising fungal isolates with new fungal

cultures: A few isolates show promise for protein
synthesis from poultry droppings. Sufficient quantities
of the fungi will need to be produced for evaluation in

chicks.

Standardization of fungal bio-mass production on poultry

droppings through solid state fermentation. The

decreases in uric acid and crude fiber, the increase in

“true protein, and high in vitro pepsin/trypsin digestion

indicate that Caprina sp. may be valuable in protein

synthesis from poultry droppings.
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Planned experiments:

a'

bl

C.

Use of Caprin sp for protein synthesis from poultry

droppings: The plan is to produce a sufficient amount to
condurt chemical and biological evaluations. The plans
to determine amino acid content and biologicl evaluations
will yield results which will be valuable in determining
the nutritional value of the synthesized protein. Future
experiments will include growth trials and studies of

digestion in different parts of the digestive tract.

De=p stacking poultry litter and straw. Litter and straw

(1:1) will be deepstocked at 35, 50 and 70% moisture for
6 and 9 days.

Nutrient utilization of poultry litter by butfaloes.

Broiler litter will be deep stacked for 4 to 6 weeks.
The litter will replace 25, 50, and 100% of the
concentrate in buffaloes. A metabolism trial will be

conducted.

Time of deep stacking poultry litter. An experiment will

be conducted to study changes in litter deep stacked for
6 days, 9 days, 4 weeks and 6 weeks. Changes in
composition, temperature, pathogens, in vitro and perhaps
in vivo digestibility will be determined. Deep stacking
will be compared to ensiling poultry litter. This

experiment may be conducted by a trainee while in the U.S.
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C. Toxicological Laboratory
This laboratory has been relocated at HAU, Hisar. Ample
space and some faculty and support staff are being
provided by HAU. Some equipment has been purchased by
ICAR and major items of equipment will be supplied by
USAID.

In addition to the coordinator, the staff will include a
Biochemist/Toxicologist, Microbhiologist and Pathologist.
It is planned that the laboratory will be fully operative
by March, 1990. It is recommerded that a
Biochemist/Toxicologist Consultant go to Hisar in
February - March, 1990 to assist in getting this

laboratory fully operational.

D. Bombay Vetenirary College

Considerable progress was made on the research on slaughterhouse
by-products. Since they were not able to participate in the
workshop at Hisar, no report was available. However, detailed
discussions were held with the scientists involved with the research

under the sub-project. Some data are given in Annexe E, Section B.



14

1. Experiments completed or in progress:

al

Chemical analysis of rumen digesta. Chemical analyses

were copleted for digesta collected at the slaughter
plant from cattle/buffaloes and shesep slaughtered at
different times of the vear. Results of analysis of
runmen digesta from cattles/buffaloes digesta are given in
Annexe B - Section B. Composition of digesta from sheep
was similar to that of cattle/buffalo digesta. Also,
composition was similar for digesta collected during
different ceasons. The residue was obtained by manual
squeezing. The dry matter concentration was
approximately doubled by squeezing. Crude protein was
higher for the residue for digesta obtained directly from
the rumen at slaughter or from the collection pit. There
is no easy explanation for this change, especially since
the filtrate was highest in crude protein. The low
digestibility (17.4%) of digesta indicates the material
has low energy value. Perhaps, treatment with urea would

enhance the energy value.

Ensiling of rumen digesta and blood. Ensiling was

attempted at 40 - 15% moisture, including mixtures of
rumen contents, blood, straw and molasses but ensiling
was not satisfactory. They found that satisfactory
ensiling was achieved at €5 % moisture. The results of
ensiling rumen digesta with 40, 50 and 50 % paddy straw

with 5 and 10% malasses are given in Annexe B, Section
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B. The pH values of 5.4 to 5.8 indicate that good
formentation was achieved. The lcow crude protein and
high crude fiber are expected, since the animals are fed

mainly paddy straw prior to slaughter.

Mvcoprotein production from rumen ingests. This study,

although not part of the sub-project, was conducted by a
Ph.D. student from Bombay University, in cocoperation with
BVC scientists. A non-pathogenic and non-toxic fugal
isolate was used for converting protein by submerged or
solid substrate fermentation. It was concluded that
rumen ingesta can be effectively converted to protein

with a suitable fungal culture, but protein conversicn

“was more efficient for the solid substrate fermentation.

The fungal protein was fed to chicks. Normal feed
efficiency was obtained, and no toxicological or

pathological effects were observed.

2, Planned Experiments:

a.

Pathogen studies. Microorganisms will be identified from

rumen digesta and it will be determined which are
pathogenic. Methods will be developed to destroy the

pathogens.

Ensilingfof rumen contents and blood. Different

proportions of rumen contents and blood (1:0, 1:1 and
2:1) will be ensiled with different levels of paddy straw
(40,50 and 60%) with 5 and 10 % molasses. Chemical

composition and ensiling characteristics will be measured.
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c. Feeding ensiled mixtures of slaughterhouse waste and

straw. The three best ensiled mixtures obtained in the

small silo experiment will be ensiled in large silos, and

will be fed to calves, sheep or goats. Growth rate and
digestibility will be measured.

d. Solar drving of rumen digesta. The effect of sun drying

and drying under solar panels on chemical composition and

pathogen destruction wiil be studied. Pressed digesta

will be used.

e. Urea treatment of rumen digesta. Pressed digesta will be

treated with 1 and 5.3% urea (dry basis), and sun dried.

Chemical composition and digestibility of the treated and

untreated digesta will be determined. Growth and

digestion trials may be conducted, as time permits.

E. Keralu Agricultural University:

Due to the uncertainity of the status of the subproject at KAU,
including the delay in sending scientists for training, progress
during the past year was limited. Some contacts were made with
sea‘ood processors. An experiment not directly related to the
subproject was conducted on the feeding value of prawn waste to
swine. The waste appeared to have only limited value for swine.

Due to the high chitin content, undoubtedly, the waste would have

more value for ruminants.
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Planned experiments:

Large amounts of fish and prawn waste are available along the
coast. The prawn waste consists of the waste from processing
the prawns, and fish waste includes waste from processig the
fish, and fish caught in excess of processing capacity. In
one village near Kakkaam Beach it is estimated there are 200
prawn processing plants, and each of these may process up to
500 kg per day. Assuming 50% waste, as much in 50 tons of
waste may be available per day. Presently, the wastes are

used mainly as fertilizer, after sun drying.

a. Pathogens in waste. Prawn and fish waste will be

collected from processors and screened for pathogenic
microbial load, including clostridia and salmonella.

b. Chemical composition of wastes. Prawn and fish wastes

will be chemically analyzed to begin assessing
nutritioned value.

c. Microbial decradation of prawn waste. Suitable microbial

agents, capable of degradation of prawn waste will be
identified, and inoculations will be prepared.

d. Ensiling of prawn waste. Different proportions of prawn

waste and straw will be ensiled. Indoubtedly,
substantial levels of molasses will be required for
satisfactory ensiling. The following measurements will
be made on the ensiled mixtures: pH, lactic acid, acetic
acid, trimethylamine, ammonia, proximate composition,
microbial population, especially pathogens, and in vitro

digestibility.
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Other Visits

1'

Mr. Sharish Magar, Magar Farms Pvt. Ltd. Pune. The

consultant visited with Mr. Magar in Bombay. Mr. Magar
completed his M.S. degree under the direction of the
consultant over a year ago. His M.S. thesis research was
concerning processing and feeding poultry waste. His
interest has continued in this subject, and he has
started applying the technology on the Magar Farm. He
has ensiled laver waste with sugarcane leaves. A 100,000
hen layer unit will be constructed in the near future,
and Mr. Magar plans to process the waste by ensiling with
sugarcane by-products and feed the ensiled material to

sheep.

Central Leather Research Institute, Madras. The

consultant visited with Dr. N.M. Rao and other scientists
working on animal by-products. Dr. Rao had done research
on slaughter house by-products in Virginia with the
consultant, while on a FAO fellowship. He and others
have a research program in rumen digesta, blood and
tissue from dead animals. They are processing the waste
by ensiling and other processes to destroy the pathogens
and produce acceptable feeds. They have adapted

processing methods for the small livestock producers.
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RECOMMENDATICNS

General

1.

The research at each location should continue to be
directed toward the objectives of the sub-project. The
research program at each center should be planned so that
by the termination of the sub-project the technology can

be used profitably by livestock producers.

Efforts should be initiated towards technolegy transfer.
Efforts should be made to initiate demonstrations of
processing and feeding of the biodgradable wastes on
private farms. Pzrhaps some of the farms partiéipating
in the survev for the All India Project on By-product

Feeds would be interested in such demonstrations.

Sound experimental designs shculd be emploved for all
experiments, so valid statistical treatment of the data
will be possible. Wherever possible, negative and
positive control treatments should be used. Sufficient
numbers of replications should be used, so valid results
will be obtained. Statisfical treatment and summarizing
of the data should be done immediately after completing

an experiment.
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More use of computer equipment should be made for
computation, storage, retrieval and statisfical treatment
of data. This could include mainframe and/or personal
computers. Use of computer should be included in the

program of all trainees.

Workshcps should continue to be held anrnually. The
practice of holding these in connection with the workshop
on the All India Project on Bv-Products seems

reasonaple. However, a significant and identifiable
portion should be devoted to the sub-project. The
program for the workshop should bes planned in detail in
advance (minimum of 2 months) and a firm agenda
developed. This should be done by the sub-project
coordinating committee, perhaps, with input from the lead

consultant.

Research progress at all locations should be monitored
periodically by ICAR and USAID/Winrock. Reports should
be submitted and reviewed promptly at 3 month intervals.

Fach location should be visited two or three times during

the year.
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Interaction with scientists from the United States and
other countries should be strengthened. Most scientists
involved in the training program and technology
components of the sub-project should be invited as
consultants to participate in the workshops and to visit
participating centers. A suggested consultant schedule
is given in Annexe C - Section A. Usually, the persons
involved with the training program should be invited
after the training of Indian scientists in that

laboratory has been completed.

B. Specific Recommendations

1.

Central Toxicological Laboratory. The establishment of

this laboratory, essential for the program at all other
centers, should be done immediately. Perhaps, the
reiocation at HAU will enable the laboratory to be
established and be fully operational within the next few
months. It is recommended that in order to speed up the
starting up the laboratory, a biochemist/toxicologist be
invited to HAU after the equipment items have been
purchased to assist in the start up of the laboratory.
This could be done either before or after the 1890

workshop.



Training Program. The first two scientists began their

training programmes in early June. The proposed schedule
for the trainees is given in Annexe C - Section B. Terms

of reference are in Annexe C-Section C. It is imperitive
that the schedule be adhered to for satisfactory progress
of the work under the subproject, and to complete the

training before the program lapses.

Equipment Installation: The equipment is scheduled to be

delivered by October, 1989. The consultant has reviewed
space, electrical connections and locations of each
equipment item with scientists at each center. It is
critical that the equipment be installed and operative
soon after delivery. The delivery, installation and
standardization of the equipment must be coordinated
among ICAR, USAID/Winrock and the participating

institutions.,

Technology Transfer: Use of a U.S. consultant

specializing in technology transfer should be initiated
within the next 8 - 10 months. Persons were identified
by the sub-project management team in their report in
1987 who have been successful in stimulating adoption of
technology of feeding waste materials by livestork
feeders. It is recommended that one of these Extension
Specialists be invited to participate in the 1990
workshop, and another be invited to the 1991 workshop,
and to visit the participating institutions to assist in

planning technology transfer programs at each center.
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d. Publication of Research. Some of the research has

progoessed to the point that the results should be
published. It is recommended that the scientists at each
participating institution summarize the data promptly,
and when it appears sufficient data have been collected
in a given area, that they proceed to prepare a
manuscript to submit tc a recognized peer-revieved

Jjournal.

ADDENDUM

The consultant was informed that funding for the subproject had been
reduced by $200,000. A suggested revised budget was developed by
the consultant. In the revised budget funds for equipment purchases
were nct changed. The revised budget includes funds for the
training program and consultants as outlined in Annexe C, Sections A
and B. Values used to estimate training costs are given in Annexe
D- Section A, and a summary of the revised budget is given in Annexe

D- Section B.
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14

15

17

18

21

MON

TUE

SAT

WED

THU

SAT

SUN

WED

ANNEXE A

PROGRAM AND ITINERARY

. Joseph P. Fontenot

Arrive Delhi

Stay at Taj Palace Hotel

Depart Delhi 0600 hrs.
Arrive Hisar C900 hrs.

Stay at Faculty Club

Participate in the workshop and

visit collaborating center

Depart Hisar 1600 hrs.
Arrive Ludhiana 1930 hrs.

Stay at Sutton House

Visit PAU Center

Depart Ludhiana 0600 hrs.
Arrive Delhi 1100 hrs.

Stay at Taj Palace Hotel

Depart Delhi 1035 hrs,
Arrive Bombay 1225 hrs.

Stay at Taj Mahal HOtel
Visit Bombay Vet. College

Depart Bombay 0700 hrs.,
Arrive Pune 1000 hrs.
Depart Bombay 1030 hrs.
Arrive Cochin 1215 hrs.
Depart Cochin 1400 hrs.
Arrive Trichur 1630 hrs.

Stay at Elite Hotel
Visit Kerala Agr. University

Depart Trichur 1930 hrs.
Arrive Cochin 1330 hrs.
Depart Cochin 1300 hrs.
Arrive Madras 1500 hrs.

by car

by car

by car

IC-182

by car

IC-191

by car

by car

IC-536



JUNE

21

22

23-26

27

WED (cont.)

THU

FRI-~-MON

TUE

Stay at Connemara Hotel

Depart Madras 1830 hrs. IC-458
Arrive Delhi 2100 hrs.

Stay at Taj Palace lotel

Final discussions with ICAR/USAID/Winrock
and preparation of report

Depart for U.S.



ARDEXE B - SECTION A

FROGAINME OF THE TNAUG RAL FUISTIQN OF 16TH NITUAL wORiSHOP
OF AICRP QU DETCERMINATIAL OF THE AVALLABIIITY .., ,LIVESTOCK
AMD PQULTRY (IC/R) TO BT |IZID AT HAU, HIS/AR Q! 6-7TH JUIE 89,

Registration of tir deleqates,

Yic lcome acldress bXnDr S .C.Chopra,
imal Sciences,

Remarke by Dr P K Dwarkanath, Addl,
Director of Research (VBAS), HAU,

Koynote ~ddress by Dr R .M.,Acharya,
Dy.Director General (AS), ICAR,

Report by Dr M.L.Punj}, Project
Presidential addross by Dr 5,03,
Karwasara, Director of Pesearch, HAU,

Vate of {honks by Dr Vidya Sagar,

Boview ol e progiess of vnrk of

Dr 5P . Arora

Dr S .7 Jhirwor

vImT af e proarnass of work dene
At Fentnanar and Uruli-Kanchon centres,

Dr B.5 Supta

Dr T .B.,2hauvhan

Hovlov ol the proaress of work done
At Ranehi, Gwsahal i and Madras contres
! Dr V. D daal
Co-chairmen ¢ br p M Punfembekar
t Dr K KX Singal

Technical Sossion 111 conlinued,

6.6,1989 Q2,00 - 2,00 hrs
(Tuesday)
O.00 - 9,995 hrs Incuqural Session
9.00 - 9.05 hrs
Dean, College of
9.06 - 9,14 hrs
9.15 - 9,30 hrs
2,31 = 9,41 hrs
Coordinator, AICRP (ARP)
9.42 -~ 9,50 hrs
9,51 - 9.959% hrs
HOD (Animal Hutrition), HAU
9.5 - 10,15 hrs Tea Break
10,16 - 11 .30 hrs Trchnico) “mssinn T
Anand ard Hyderabad centres,
Chainnan :
Co-chairman ¢+ Dr D.Z Joshi
Reprotteur
10.31 - 12.30 hrs T~chnical Z-sqinn 11
Chajrmen :
Co-cha¥rran ¢ Dr 1 .72 Das
Repporteur
12,31 - 13.30 hrs Technical Sessinn 171
Chairman
Repporteur
13.31 -~ 14,40 hrs Lunch break
14,41 - 15,30 hrs
15,31 -~ 17.20 hrs Technicel Cossion IV

Revyew of 1D wo1 T Jone at ILudhiana,
Hicar, Trichur, Tombay and Reference
Laboratory,
Chrirmen

Co-ch~irman
Rapporteur

Lr R I Acharya
'r I”1lath
Er Arun Verma

rT10.../2/
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ANNEXE B -~ SECTION B

i'rom:

wn

Progress Reports and Table

Bombay Veterinary College

Harvana Agricultural University

Fuijab Agricultural University

Note: Progress Reports and Tables are af'ter Annexe D.



ANNEXE C - SECTION A
Suggested Schedule for Consultants

Year Name Location Specialty No. Consulting activity
Weeks
1 Dr. A.D. Tillman Okla State Animal Nutrition D Advising concerning training &
Univ. equipment,

(Retired)

1 Dr. J.P. Fontenot vV.P.I. & S.l. Animal Nutrition 3 Review of technical program at
& Waste Feeding each location, suggested train-
ing sites & equipment needs.

2 Dr. J.P. Fontenot V.P.I. & S.U. - do - 3 Review of recearch & technical
program; advised on training
schedule, ..recifications for
equipment; participate in work-

shop.

3 Dr. J.P. Fontenot V.P.I. & S.U. - do - 3 Participated in All India Work-
shop; review research progress
and technical programs, and
advised concerning training.

3 Dr. J.P. Fontenot V.P.I. & S.U. Animal Nutrition 2 Assist in training program in

(Lead Consultant) & Feeding Animal U.S. & equipment purchases,
Waste
4 Dr.H.J.Gerken,Jr. V.P.I. & S.U. Extension animal 4 Participate in workshop, visit
Scientist each participating center and

advise on technology transfer
concerning feeding processed
animal wastes,



ANNEXE C

- SECTION A (continued)

Location

Specialty

Consulting activity

Minyand

J.P. Fontenot

J.P. Fontenot
(Lead Consultant)

T.A. McCaskey

J.P. Fontenot

a%/

Miss. State
Univ.

V.P.I. & S.U.

Univ. of TI11.

V.P.I. & 5.U.

Auburn Univ.

V.P.I. & S.U.

Biochemistry/
Toxicology

Animal /Nuirition
& Feeding Animal
Waste

Microbiologist

Animal Nutrition
& animal waste

Microbiclogy
{pathogenic)

Animal Nutrition

and Feeding Animal

Waste

Participate in workshop. Visit
Central Toxicology lLaboratory &
advise on operation of Labora-
tory.

Review research progress &
technical programs at each
center, participate in workshop
& assist concerning processing
sea food and slaughter-house
waste.,

Participate in workshop and
assist in research on microbial
protein synthesis from poultry
and cattle wacte.

Assist in and monitor training
program in U.S,

Participate in workshop and
assist in research on quantify-
ing and destruction of patho-
genic microorganisms.

Participate in workshop and
assist in research on process-
ing and feeding poultry and
cattle waste.



ANNEXE C - SECTION A (continued;

Year Name Location Specithy No. Consulting activity
Weeks
5 Dr. B.G. Ruffin Auburn Uniw. Fxtension Animal | Participate in worskhop and
Science assist in developing technology
transfer programs on feeding
animal waste,
5 Dr. J.P. Fontenot V.P.T. & S.U, Animal Nutrition & Assist in and monitor

{ Lead Consultant)

Feeding
Waste

Ariimal

training
program in U,S,



a/
ANNEXE C - SECTION B
TRAINING PROGRAM FOR 1989-90

Partici~ Speciality Institution Field of Starting Suggested Institution/

pant no. in India Training date Scientist

1. Microbiology Haryvana Agr. Protein synthesis 1-6-1989 Univ. of ITLL, Urbana
Univ. by pure cultures {Dr. B. White)

of microoreganisms

2. Microbiology Punjab Agr. Growing pure i-6-1983 Univ. of TLL, Urbana
Univ. cultures of {Dr. B, White!
microordani sms

3. Animal Haryana Agr Ensiling and nut- 6-7-1989 V.P.T1. & S.U., Blacks-
Nutrition Univ. ritional value of burg (Dr. J.P. Fontenot)
cattle waste

4, Animal Punjab Agr. Processing and 6-7-1989 V.P.I, & S.U., Blacksburg
Nutrition Univ, feeding poultry (Dr. J.P. Fontenot)
waste

5. Animal Bombay Vet, Processing and 10-8-1989 Wash. State Univ.,
Nutrition Coll. feeding slaughter- Pullman (Dr. J.R. Males)
house waste

6. Microbiology Bombay Vet , Pathogenic micro- 10-8-1989 Auburn Univ., Auburn
Coll. bial azpects of (Dr. T.A. McCaskey)
feeding slaughter-
house waste

7. Microbiology Kerala Agr. Pathogenic micro- 10-8-1989 Auburn Univ. Auburn
Univ. bial aspects of {Dr. T.A. McCaskey)
feeding aquatic
wvaste
a/ Terms of reference for participants 5-17 arc in Annese (- Section C. Participants 1-1 have

been approved.



ANNEXE C - SECTION B {(continued)
Partici- Speciality Institution Field of Starting Suggested Institution/
pant no. in India Training =~ date Scientist
3. Biochemistry/ Central Tox. Toxicologiceal 1-9-1989 Miss. State Univ,
Toxicology Lab, Hissar aspects ol feeding (Drr. J. Minvand)
biodegradahle
ar.imal vaste
9. Animal Kerala Ag¢r Proces<ing and 1-11-1989 V.P.I. & S.U.. Blacksburg
Nutrition Univ. fecding shoel (Dr. J.P. Fontenot)
fish wvaste
10. Animal Kerala Agr Technologs 1-11-i989 Vv.P.I. & S.U., Blacksburg
Nutrition Univ. transfer concern- (Dr. H.J. Gemke, Jr.
ing ffeeding sen & Dr. J.P. Fontenot)
food waste
11. Animal Harvana Agr Processing and 1-12-1989 Purdue Univ., Lafayvette
Nut.rition Univ. feeding large {Dr. A. Suttor)
animal waste
12. Microbiology Punjab Agr. Pathogenie 15-3-1990 Auburn Univ. Auburn
Univ. microbial aspects {Dr. J.A. McCaskeyv)
of feeding poultry
wvaste
i3. Microbiology Central Tox. Pathodenic micro- 15-3-1990 Auburn Univ. Auburn

Lab.

bial determinalion
& destruction in
biodegradabhle

animal wastes

{Dr. T.A. McCaskey)

a/ Terms of reference for participants 5-17 are in

been approved.

Anneyxe -

Section C,

Participants 1-1 have
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ANNEXE C - SECTION B (continued)
Partici- Speciality Institution Field of Starting Suggested Institution/
pant no. in India Training date Scientist
14, Animal Bombay Velt. Fnsiling & nutri- 1-3-1990 V.P.T. & S.U., Blacksburg
Nutrition Coll. tional value of (Dr. J.P. Fontenot)
slaughter-housoe
wastesg
15. Animal Kerala Agr. Ensiling & nutri- [-1-1990 V.P.T. & S.U., Rlackshurg
Nutrition Univ. tional value of (Dr. J.P. Fontenot)
sea food vaste
16. Animal Punjab Agr. Protein qu-lity 1-4-1980 1Univ. of TLL, (rbana
Nutrition Univ. evaluations as {Dr. D. Baker)

related to fungol

protein
17. Animal Central Tox. Pathogiecal aspects 1-1-1990 Univ. of Calif, Davis
Pathology Lab. of feeding biode- (Dr. Ben Norman)
gradable animal wastes
a/ Terms of reference for participants 6-17 are in Annexe C - Section C. Participants 1-4 have

been approved.



ANNEXNE C - SECTION C

Terms of Reference for Trainees



11,

Terms of Reference for Participant No. 5

Objectives:

The overall objective 1is to obtain training concerning
utilization of slaughter-house waste as livestock feed.
Specifically, this should include training in processing the
wastes and measuring the nutritional value ol the wastes.

Training:
The training is to include:

1. Reviewing previous research in this area, and preparingd
4 research proposal,

Learning procedures for determining chemical
composition of the wastes and processed products. This
may inciude  analyses for proximate components, cell
walls, major and minor minerals, and fermentation
parameters such as pH, cactice acid  and volatile fatty

R

acids.

w

Development of procedures for processing alavghter-house
wasie to be included in practical ratione for livestock.

4, Procedures for measuring utilization of nutrients. This
may include in vitro digestibility, in Vivo
digestibility and nutrient balance.

5. Use of computer with appropriate software to store,
retrieve and statistically analyze data.

6. Formulation of rations by least cost linear programming,
incorporating the processed wastes as feed ingredients.
This will be done by using mainframe or personal
computer.

7. Summarize the research data and prepare a manuscript
according to the format for a peer reviewed journal.

8. Participate in seminars, attend national or sectional
scientific meetings and visit one or more other
locations working in this area.



IT.

Terms of Reference for Participant No. 6

Objectives:

The primary objective is to learn procedures for quantifying
pathogenic microorganisms in processed slaughter-house waste

and to determine processing methods to destroy the
pathogens. Included will ©be procedures for quantifying

different types of pathogens and conditions necessary to
destroy thesece.

Training:

The training is to include:

1. Reviewing previous work or this subject and preparing a
research protocol.

2. Learning procedures for quantifying different pathogens
which may be present in the waste, including, coliforms,
fecal coliforms, salmonella, shigella, proteus, E-

coli., and spore formers such as Clostridium borulinum.

3. Develop processing methods for destroying the pathogens
and determining the effectiveness of the processes.

4. Conduct experiments in which the pathogens will be
inoculated in the wastes and evaluate the effectiveness
of the processing methods in destroying these,

5. Use of computer equipment with appropriate software to
store, retrieve and statistically analyze the data.

6. Summarize the data and prepare a manuscript according to
the format for a peer-reviewed journal.

7. Participate in seminars and national or regional

scientific meetings, and visit one or more other
locations working on this subject.



IT.

Terms of Reference for Participant No. 7

Objectives:

The overall objective is to learn procedures for quantifying

pathogenic microbes in processed aquatic waste and to
determine procedures for processing the wastes to destroy the
pathogens. Included will be procedures for quantifying

different types of pathogens and conditions necessary for
destruction of these,

Training:

The training should include:

1, Reviewing previous reseuarch cr this subject and
preparing a research protocol.,

2, Learning methods  for  quantifying different pathogens
which may be present in aquatic wastes, including
coliform, salmonella, E.coli, and spore farmers such as
Clostridium botulinum.

3. Develop practical processing methods for destroying the
pathogens, and evaluate the effectiveness of the
methods.

3. Conduct experiments in which the pathogens will be
inoculated in the wastes, and evaluate the effectiveness
of the processing methods in destroying these,

5. Use of computer technology, with appropriate software to
store, retrieve, summarize, and statistically analyvze
the cata.

6. Summarize the data and prepare a manuscript according to
the format for a peer-reviewed journal.

7. Participate in seminars and national and regional
scientific meetings, and visit one or more other centers
working in this area.


http:overa.l1
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Terms of Reference for Participant No. 8

Objectives:

The primary objective is to become familiar with potentiial
toxins in processed biodegradable animal wastes and to learn
the development of procedures to detect and quantify the
toxins. Included will be learning the ouperation of
sophisticated laboratory equipment used to quantify the
toxins,

Training:

The training will include:

1. FPreviewing previous work or this subject, and preparing
a plan of work.

2. Learning the adaptability of different sophisticated
Taboratory equipment te determine levels of toxins in
the waste products,

3. Learning the operation and ctandardizing these equipment
items including: high pressure liquid chronalograph;
(HPLC), high performance thin laver chronalography

(HPTLC), atomic absorption spectrophometer (AA) and gas-
liquid chromatography (GLC).

i, Conduct experiments in which Lknown quantities of the
toxins are present, and use appropriate procedures to
quantify these.

5. May conduct experiments in which laboratory animals are
fed certain toxins and monitor physiological effects.

6. Use computer equipment with appropriate software to
store, summarize, retrieve, and statistically analyze
the data,

7. Summarize the data collected and prepare a manuscript

according to the format of a peer-reviewed Jjournal.

8. Participate in seminars and national and sectional
meetings, and visit one or more other centers working in
this aresa.



IT.

Terms of Reference for Participant No. 9

Objectives:

The overall objective is to obtain training in methods of
processing shellfish waste to produce a product to be
incorporated in rations for livestock. Included will be
ensiling and perhaps other processes, analyses for various
components and measuring nutrient utilization.

Training:
The training will include:

I, ‘eview of previous research on the subject of processing
and feeding seafood wuaste and develop on acceptuble
research proposal,

2. To develop skills in processing shellfish wastes by
ensiting and other methods,

3. Learn laboratory procedures  to evaluate nutritional
value and ensiling paramelers, including analyses for
proximale components, ce¢ll walls, chitin, major and
minor minerals, and fermentation parameters such us pH,
Jactic acid and volatile fatty acids,

. Procedures for measuring utilizing oif nutrients, such as
in vitro and in vive digestihility and nutrient balance.

5. Use of computer with appropriate softwvare to store,
retreive, summarize and statistically analyze data.

6. Formulation of rations by level cost linear programming.
This will be done by wusing mainframe or personal
computer.

7. Summarize the research data and prepare a manuscript
according to the format of a peer-reviewed Jjournal.

§. Participate in seminars, attend national or sectional
scientific meetings and visit one or more other
locations working in this area.

"o’



IT.

Terms of Reference for Participant No. 10

Objectives:

To

obtain training in transfer ot techriology concerning

processing of degradable animal wastes, especially as related
to seafood waste,

Training:

The

10,

training will include the following:

Review previous research done in processing and feeding
of seafoond wvastes,

Become familiar with technology transter iu  animal
agriculture in U.S.

Develop a program of study invelving technology transfer
concerning processing and feeding seafood wvastes,

Learn methods which have bPeen offective in U.S. in
technology transfer concerning other by-products.

To participate in research program on processing and
feeding scafood waste.

Participate in demonstration on a private farm of
processing and feeding seafood waste.

Use computer for storage, retrieval and statistical
analysis of data.

Learn +to compute least cost rations by linear
programming on computer, using processed seafood wastes
as feed ingredients.

Prepare report using format of peer reviewed scientific
journal.

Participate in seminars, attend a national or sectional
scientific meetings and visit one or more other
locations working in waste processing and feeding.



Terms of Reference for Participant No. 11

Objectives:

The overall objective 1is to obtain training concerning
utilization of large animal waste as livestock feed,.
Specifically, this should include training in processing the
wastes and measuring the nutritional value of Lhe wastes.

Training:

The training is to include:

1. Reviewing previous research in this area, and preparing
a research proposal.

2. Learning procedures for determining chemical
composition of the wastes and processzed products., This
may includs analyses for proximate components, ceil

walls, major and minor minerals, and fermentstion
parameters such  as pH, Jactic aciit and volatile fatty
acids,

3. Development of procedures for processing large animal
waste to be included in practical rations for livestock.

4, Procedures for measuring utilization of nutrients. This
may include in vitro digestibility, in vivo
digestibility, nuirient balance or growth trials.

5. Use of computer with appropriate software tc store,
retrieve and statistically analyze data.

6. Formulation of rations by least cost linear programming,
incorporating the processed wastes as feed ingredients.
This will be done by wusing mainframe or personal
computer.,

7. Summarize the research data and prepare a manuscript
according to the format for a peer reviewed journal.

8. Participate in seminars, attend national or sectional

scientific meetings and visit one or more other
locations working in this area.



11,

Terms of Reference for Participant No. 12

Objectives:

The primary objective is to learn procedures for quantifying
pathogenic microorganisms in processed poultry waste and to
determine processing methods Lo .destroy the pathogens.
Included will be procedures for quantifying different types
of pathogens and conditions necessary to destroy these.

Training:

The training is to include;

1. Reviewing previous work or this subject and prepaving a
researoh protocaot,

2, Learning procedurecs for quantifying ditferent pathogens
which may  be present  in the poultry waste, including,
colitorms, foeal coliforms, salmonella, shigella,

proteus, kE-coli., and spore formers such as Clostridium

botul inum.

3. Develop processing methods for destroying the pathogens
and determining the effectiveness of the processes.

3. Condurt experiments in which the pathogens will he
inoculated in the poultry wastes and evaluate the
effectiveness of the processing methods in destroying

these.

5. Use of computer equipment with appropriate software to
store, retrieve and statistically analyze the data.

6. Summarize the data and prepare a manuscript according to
the format for a peer-reviewed journal.

7. Participate in seminars and national or regional

scientific meetings, and visit one or more other
locations working on this subject.



Terms of Reference for Participant No., 13

Objectives:

The primary objective is to learn procedures for quantifying
pathogenic microorganisms in processed slaughter-house waste
and to determine processing methods to destroy the pathogens.
Included will be procedures for quantifying different types
of pathogens and conditions necessary to destroy these.

Training:

The training is to include;

1. Rerviewing previous work or this subject and preparing a
research protocol.

2. Learning procedures for quantifying different pathogens
which may be present in the poultry waste, including,
coliforms, fecal coliforms, salmonella, shigella,
proteus, E-coli., and spore formers such as Clostridium

botulinum.

3. Develop processing methods for destroying the pathogens
and determining the effectiveness of the processes.

94, Conduct experiments in which the pathogens will be
inoculated in the wastes and evaluate the effectiveness
of the processing methods in destroying these.

5. Use of computer equipment with appropriate software to
store, retrieve and statistically analyze the data.

6. Summarize the data and prepare a manuscript according to
the format for a peer-reviewed journal.

7. Participate in seminars and national or regional
scientific meetings, and visit one or more other
locations working on this subject.

WY

/



I1.

Terms of Reference for Participant No. 14

Objectives:

The overall objective 1is to obtain training concerning

processing and wutilization of slaughter-house waste as
livestock feed. Specifically, this should include training

in processing the wastes and measuring the nutriticnal value
of the wastes.

Training:
The training is to include:

I, Reviewing previous research in this area, and preparing
a research proposal.

2. Learning procedures for determining chemical
composition of the wvastes and processed products. This
may  include analyses for proximate components, cell

walls, major and minor minerats, and fermentation
paramncters such as pH, lactic acid and volatile fatty
acids,

3. Development of procedures for processing slaughter-house

waste to be included in practical ratione for livestock,

4. Procedures for measuring utilization of nutrients. This
may include i
digestibility and nutrient balance.

5. Use of computer with appropriate software to store,
retrieve and statistically analyze data.

6. Formulation of rations by least cost linear programming,
incorporating the processed wastes as feed ingredients.
This will be done by wusing mainframe or personal
computer,

7. Summarize the research data and prepare a manuscript
according to the format for a peer reviewed journal,

8. Participate in seminars, attend national or sectional
scientific meetings and visit one oOr more other
locations working in this area.

n vitroe digestibility, in vivo



1T,

Terms of Reference for Participant No. 15

Objectives:

The

overall objective 1is to obtain training concerring

utilization of seafood wastes as livestock feeds.
Specifically, this should include training in processing the
wastes and measuring the nutritional value of the wastes.

Training:

The

1.

training is to include:

Reviewing previous research in this area, and prepariag
a research proposal.

Learning procedures for determining chemical
composition of the wastes and processed products, This
mAay include analyses for proximate components, cell
walls, major and minor minerals, and f[ermentavion
parameters such as pH, lactic acid and volatile fatty
acide,

Development of procedures for processing seafood wasties
to be included in practical rations for livestock.

Procedures for measuring utilization of nutrients. This

may include in vitro digestibility, in Vivo

digestibility and nutrient balance.

Use of computer with appropriate softwvare to store,
retrieve and statistically analyze data.

Formulation of rations by leasti cost linear programming,
incorporating the processed seafood wastes as feed
ingredients. This will be done ¥ using mainframe or
personal computer,

Summarize the research data and prepare a manuscript
according to the format for a peer reviewed journal,

Participate in seminars, attend national or sectional
scientific meetings and wvisit one or more other
locations working in this area.


http:wzste.es

IT.

Terms of Reference for Participant Nn. 16

Objective:

The main objectives are to obtain training in evaluating
protein quality of microbial protein, especially as related
to fungal protein synthesized from poultry wastes.

Training:
The training is to include:

1. Review of previous research on this subject and
preparation of an acceptable research proposal.

2. Learning procedures for processing fungal protein for
amine acid determination.

3. Conduct on experiment  with chicks, pigs or laboratory
animials to  determine protein quality on animals fed
single cell protein, preferably fungal protein.

g. Use of computer with appropriate software to store,
retreive and statistically analyze data,

5. Formulation of rations by least cost linear programming,
incorporating fugal protein as feed ingredient. This
will be done by using mainframe or personal computer.

6. Summarize the research data and prepare a manuscript
according to the formal for a peer reviewed journal,

M Participate in seminars, attend national or sectional
scientific meetings and visit one or more other
locations working in this area.



IT.

Terms of Reference for Participant No. 17

Objectives:

The main objective 1is to obtain training in pathological
procedures to be used in diagnosing possible harmful effects
of feeding processed biodegradable animal wastes.

Training:
The training is to include:

1. Procedures used in diagnosing health problems in animals
consuming toxic substances,

2. To learn necropsy procedures in assessing cause of ill
health on death of animals,

3. Histological and histochemical methods in diagnosing
harmful effects of toxic substances.

4, Conduct on experiment, if feasible, in which laboratory
animals will be fed different levels of a toxin known to
produce pathological effects.

5. Necropsy and histological and histochemical examinations
on animals fed different levels of toxin.

6. Summarize the data from the experiment, using computer
where applicable.

7. Prepare a manuscript summarizing the experiment
according to the format for a peer-reviewed journal.

8. To participate in seminars and attend national or
sectional scientific meetings and visit one or more
locations working in the area.

Nt



ANNEXE D-SECTION A
TRAINING BUDGET DETAILS

Amount ($)
Long term Short term

Travel to U.S. 2,500 2,500
Per diem 6,000 1,500
Miscellaneous 700 400
Travel in U.S. 500
Training fee 12,000

TOTAL 21,700 4,400

Per week 1,000 ‘ 1,500




ANNEXE D-SECTION B
SUGGESTED REVISED BUDGET

Project Revised
Item budget budget Change
Equipment 484,000 484,000 0
Training 590,000 415,000 -175,000
Technical assistance 215,000 215,000 0
Maintenance 50,000 25,000 -25,000
TOTAL 1,339,000 1,139,000 -200,000




ANNEXE B

For Cfficial us2 only

Froforma for monitoring of INDO.US Aaricultursl Hessarch Project

AMNMUAL FROGRESS REPCRT
Ending December, 1988

1. Mane of the Sub Convarsion of Biodegradable animal
Froject: Wastes for livestock fz2ed,
385-0470 Sub project-7.

2. N:me(.) with loc=tisn(s) Dapertment of Animsl “cience
of tre implementing Funjahb fcricultural University
caentre. Ludhiene-141004

3. St:=ff position (cumnulative
position since st:rt of
project til! end of period.
under report).

R e e - . e .t se s e e om -

Sr, Heme of the imple-  Category Mlsme & the _ Number
No. menting contre of post post Srnc-Fill-VYeczo
U 1) -1 S
L. gIl SCIZITISTS
ALCRF on 'Deteri- or PN, Langsr 1 1 -
minstion...evolving Animal Nutri-

..2Conomic..r-tinns  Zientific tionist

for livastock end .
- \ - Dr MES BaKEHI 1 1 -
Foultry (IC2R + STATE) pscistent

Nutritionist

Tec:nical Lesb. Techn, 1 1 -

Sunporting | .y sttendint 1 L -
Anim.Attendent 1 1 -
Livestack 3 2 1
pscsict:nt
Mecheznic L 1 -
J=enp Driver L 1 -
Typist 1 1 -

2 Coll:borsting fcientists:

i. Intentificeztion of Reseerch Lz 1.8, Ch:wla
on evolvinng econoimic rotions Foultry Nutritionist
for Poultry (Stat»s Govt.)

ii, Uiilizaton of Agriculturel D: V.K. @pta
Residues and tricrobiegl con- Assist.nt iMicrobiologist
version to food znd feed
(Stete Govt.)

iii. Isol-tisn and estimetion of Dr ..5. %endhu, Asstt. brof.
Dsthiogans in Poultry westes Vety, Boct. :nd Virology
iv. Trensf 'r of Trchnology Dr S.5. Gill, Addition=:l

Dirsctor of Research

AN



2,

4. Finencial Progress: Stetement to be supplied centre wise
@S per ~nre xure enclosed,

S. Training of pers%npl commul:tive 2) Provided (hizn months) 36
position since sfart of project e .
till end of quarter under report) ©) Utilized (Man months) None

St Neéme Of TERE Tmplel " Name and ™"

Period” "Arsd of " Nime oF IRe
0. meniing cantre designa- From to treining treining centre
. ___tion with location .
Department of Animel Science Thz names of the Scientists
FPunjab Agricul tural Univ, ¢ponsored for treining have been
Ludhisnga sent to the ICAR New[Celhi for

finalisation,

- ——

T = e v i v e m e m— S it h W - em——— . - - - -

6. Visit for consultants a) Provided (M:n months) 10

(cunmul : tive position , A . .
since stert of project till (b)Utilized (Man months) ilone

end of quarter under report;

ST, Name of the implec Nime of the "FI~I¥ "T0T:tion ~ “Rethar

Yo, menting centre consultant consul- datz of roport is
tancy visit Av:il able
I T s e LS <-1-V/4 \ - S
Departmant of Animal Prof .J,F. Use of Fab. 1638
Xiznc=, Ph, Agril, Fentenot Foultry to
thiversity Lud”isna ___ “astes  Feb, 19'6R __ No

7. Seminars/“orkshops ha2ld (cummul: tive position since
stert of ths project till 2n? of quarter under report):

ScT Neme 3F thS TimpTle- MumBer of —ﬁdrétiQH'WiEH--~ﬁhetﬁ\F_BfaéggdeQS

No, menting centre seminars/ d:ftos workshoon/seminars
s spemaeme. oo WQCKShops o cviilshle, Yes/iMo
Depertment of "Animal 1 YWorkshop of Project

Fab,2?7,23'88 at Moc yet.
< JC/R iHew Delhi

AN Twar A m e N wee B e e——— -

Sciznca pb, Aaril.
thivirsity Ludhicna

8. Procur=ment of squipmznt (cummul  tive position
sinc2 start of project till datc):

- — —— —— . e mie 4 e mem iem =t . cmma. - S Riecm et e ttem tem e em ct mEmas c cmmew cmem o

Sr. Neme of th: impla- NMeme of th: Date of Whather

No. menting centre equipment prrcure- ind:.genious/
nrocurcd m=nt
C2pertment of Animeal ls Modif ic:tion in th: list of equipment
Siznce Punjzb Agri- r:quired :s per th: t:chnical programme of
cul turel University work wes finalised with Fraf. J.P.
Ludhiana Fontznot in "“brkshop hw=ld on 2223
Fab. 1988)

- —— e et ey w—— o dvy — vt ® ¢ . e . —— . ~———— — — ——



http:equinmt.nt
http:Lhiv.rsit.Lud.i.na

9. Accomplishment in terms of
construction facilities etc:

The university has provided space for the routine
lab. work and for animal experimental work. However
in view 6f the speciaslised job for isol ation and
pur2 culture technology work, assignad to this
centr2, the modific tions, ad?itions, alteration
and renovations of the 1aboratory spaces are
essentially required, The required acetylene
cylinders needed for stomic Absorption spectro-
photo meter and carbon deoxide cylinders for Co2
incubstor and in vitro rumen digestibility
determination Rave been equired out of ICAR funds.

10. Technical proaress: Highlichts of achievements made so far
keeping in view the objectives of the
project:

P Gy e P G e . - —— g —_— — — > — o —— = .} A0 (= =t = G ™ S W " M

A) Evelugstion of poultry litter/Poultry droprings s rumin:nt fead:

—— . rm

1. Chamiczl and pethogenic microbiologic:l ch:nges taking
plsce during litter formation: Ssw dust (SD) or ricz husk (RH)
wes spreed in 7.5 to 1N cm thickness in 8 penc easch as bedding
mat riasl. Four month old 120 pullets were houred in esch pen,
The sampling of SD or RH litter was sterted from O month (August,
1987) at 30 dsy intervel till 5, July, 1988 sfter which the birds
were culled. A reprecentative sampla from esch pen w:s collacted -
from different spots. Fresh szmple was used for differentisl
pathosenic end totz2l viable microbial counts =ni oven dried
(80°C, 24 h) sempl= used for th: chemic:l assey.

The complets dat= on th~2 chemical ching»s durincg 12 month
(Table 1) show wery littls diffsrences in the chenical composition
of the & or RH bhrsed litter aveilable in July, 1984, It cuaggastad
fh:t tre initial v:rietions (Auqust '®7) in tho chemic+l composition
observed in ID and Ril were levalled off durin~ ke 12 monthe of
litter formmstion. T e major decline in th~ constituents from those
in the 0 month wur - in the orgesnic m tt v,neutral det.rg.nt fibre and .

-

cellulose ¢ssociat:d with 5 substantial incre:ee in th crude protein

]

B


http:d;t,..Ej
http:chemic.rl

4

4

Table 1: Chemic:l chenges (% DM bzcis) in deoan liter from poul try
shed using saw dust (D) and rice husk (RH) s bedding
material,

Month  Litter Total oM Cp ND¥® Cellu~ Cell

Ash lose snluble

957 T e e e — - —_—

August D 3.60 96 .4 1.68 88.8 46,3 11,2

RH 19,7 80.3 3.12 B4.6 37.6 15.4

September SD 17,1 82.9 9.60 71.7 30.8 28.3
RH 21.5 *75,5 8.44 71.4 30.1 28.7

October D 19.7  80.3 11,5 67.0 o25.5 33.0

RH 22.8 76 .2 11.0 67.5 25.5 32.5

November D 21.0 79 .0 13.0 66.5 27.4 33.5

RH 23,0 77.0 12.0 65.0 24,1 35.0

December D 23,3 76 .7 11.8 62.6 24,4 37.4
RH 24.0 76,0 12,4 61.9 23.1 38.1

987

Janugry D 25.5 74,5 12.0 60.6 24.4 39.4
‘ RH 2%.3 73.7 12.0 6C.6 22,2 40.0
February S 26.4 73.6 12,3 61.5 23,5 38.5
RH 6.7 73.4 12.4 ©l.6 22,4 38.4

March 3., 29,5 74,5 19.6 59,3 21,3 a0.7

RH' 25.8 74 .2 13.7 A.0 22,2 44,0

April D 25,9 74,1 l4.0 27.7 20.4 12.3
RH 6.1 73.9 14,4 %6 .4 19.8 43.6

Ma‘/ ‘D ?5.0 /':‘.O -]-5¢9 PA 18 .8 IJA

RH 25,2 74.8 16.1 NA 18,0 NA

June D 254 746 16.6 54,2  _ 45.8

RH 25,4 7456 6.7 54,5 o 5,50

July $ 20.2  70.8 16,6 NA - NA

H-{ 29.8 70.2 -]-608 59.2 - 40'8

e S e e e e e e tieen - e T e et v e it —— —
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and cellsolubl cs, Compsrad to thw initial totd assh in RH (20%)
end in D (3.5%) ther~ was a considursble incr--co in ths total
ash of fin:l D litter (29.80%) th:n in th. RH litt.r (29.2%}.

These chemic | ch:nges wers attribut-gd to tha przsencs of
microbial action. Chenges in tha tot-1 viable microbial counts were
observed during theze 12 months (Tebl  2). In October and December
1987 ond March and May, 1988 mcnths +ha totzl viabl. microbi sl count
was not possible even aftir 12 serial dilutions aue to hervy 1o-d of
ectivity, The presenc - of th. pethoganic microorasniems ©.g.

S.coli, Kleibsells and Szlmonella appzzrad to be mor: during

— ———

August._ Septembar 1987 85 well in th. s:mples collectsd in Dac mbar
1987, Jenu:ry :nd Februery, 1988. Thes- months cenircine with the.
hot-humis snd cold months when the maintnarc. of dry litter is
problem, Fossibly themoisture in litter w s I9sponsibla for the'
eppearenc.2 of pathogens. Tha typas of =, Coli wer> identifiad s
0.7, 0.29, 0.38, rougnh types  and a fzw coculd not be typ: 4, ‘The

presenc: of S:=lmonall - tyohimurivmw:s confirmed in the S:lmonella

positive samples by tha Netionsl Selmoni:lla and Escherichia eentre,
Kesuli (Himachal Pradesh), Hovever, during ths hot-dry months of
March, April, Mey onwards tha microbisl lo:d was low end the plate
Counts of 211 the sbove mentioned pathogens were nzg:tive, '
These rasults suggected thet the dry littor avail able

from the zheds during th: hot summer months could be Sefely fed

to the anim:1s directly withou* cny further tre:tment(s), Howover,
the litter aveilablz in hot-humid or wint.r piriods m:y not bo sqfo
for direct feeding and 3 pretre¢tnent like Jdeep gtecking or dry

hazat to elimin:te p:thogenic microbes wre evcentiglly nooded,

)
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Table 2: Total differintisl vi-Sle F:thog 'nic microbisl counts
during littur formation.

TR TR TS N e T S i cr— - —————— o) —— = —— ——— ¢ ———" vt -

Wonth Litter Total Psthoaen losdx10° Funai

Count E,Coll Klicb- Salmoo OTRITS
selle nella
1987
August D 26.5x102 1.5 0.5 -ve _ve -_f}_S_gg?_' 11us
RH 250 x1o 2150 20 -v2  _Anthreocoid £l aviss
Sept, D 15000x 105 30 20 —vi2 -ve Penicillium
RH 2 x 103 1 - =V dve -ve sp.
Oct, D - 1 VY ~ve St:ph
RH - 0.5 ~v2  -ve  Zpiddrmides  tiucor
: mMthracoid
Nov. D - ~ve -ve  -ve S5 ¥ . Spedonium
RH - -Ve -Vae -V -
Dec. SD - 5 =Ue Ve +ve ceedOman &
RH 12,7x10” = 150 - - Dipthiroid
1988
13 .
Jen. D 3.0x10 13 .45 -V VG -ve
RH 2,.25%X10 0.25 V2 42 -V
Fob. SD E).OxJ.OJ'3 n.,40 -va *voe Sfep.epidonnides Asv.rgillus
13 Altern. zis
RH 9.0x10 0.50 -veo tve ——-do--- -ve
March &L - : —va -V e  —vo -ve
RH - —ve Vo zre -V . =ve
April D 2.5x1013  _ve ve ~ve St.ph ilucor
9 &pidermides
RH 4,55x10 ~ve -ve  -ve MicrococCuS —-~do--
& Escdomonas
May D - -ve -ve  ~ve  -ve Fuscrium
sp.
RH - -ve -V&  ave  -va SUPUT; T, S
June St 8.5x10 " -ve -ve¢ wve  Steph spidemides -ve
2 . Dipthitoid
RE 4.1x10 Ve =V e m‘%rowccus -ve
July D 2.57.10]']'  we e -ve ——odo—-- Aspurail lus
RH 1x 104 -ve ~-ve  -ve  --.do--- fg:do-- -

(.-) During thes. months th: tot:l microbisl lord w.s heevy end the
totel virble count w:s not possible eoven 7t 12 serisl dilution,

-ve M gitive; +ve; Positive; D= Sew dust; RH: Rico husk
U.I.: lhidontifiad,
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The repeat axperiment on tho quentitetive litter formation
started from March, 1988 could not b~ completed 25 dur to the incessant
rains thé litter wes deameged and was complutely replaced aftur August,
1988,
11, In vitro digestibility of whest strew - poul try dropping
(PD) mixtures: In vitro dry mattr and org:nic matter digestibilities
(IVDMD or IVOMD) of wheét Strew - poultry Jropuing mixtures after
deep stacking process was also completed duriné the period under
report. From the chemicel composition of the different combinations
of ceged bro}lcr FD - whoet strew - ureag (ruportad in 1:87) it
wes evident thet the D @uld replec: 100% ur.a on nitrogen basis,
Further, the chemiceal chinges sft r de:p st.cking of such éombina_
tion suggested th.t such procoésing be&ond 4 to 5 deys resulted in
heavy nutrient lossas. Tha comprrative IVDL:D and IYOMD of these
combinations (Table 3) was highur befofe stacking than after 9

days sticking in th2 labor:tory.

Table 3: In vitro dry matt~r »nd org-nic matt:r digectibilitias
of semnl>s of Wheat straw Stacked with rrmiloar poul try -% i
dropplnqg_gqg‘g_qgts {Q_Enq_léboratory:'

Perameter Lavel ot ranl-cim:nt of uria.!! bv poultry
———— drop_ings _ ____ __
0 25 . 50 - 75 100
Dry matter B 41,8, 42,3 41,3 42.8 43.4 ..
A 8.2 34.6 32.4 30.2 30.5
Org.matter B 45,1 45,4 43.6 4.5 47.1
A 40.1 35.0 33.8 32.5 33.8

S . W TR S W e M B ¢ s mecEw.E s + pm @E e - O - - ————— —— ——

B -~ Samples befor. desp st:cking,

A - Somples zft r 9 drys deup sticking at room t.mperature
in perforeted polyethyleone bage,
Each figure represonts the me.n of 2 obscrv:tions.
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fhese studics chow:d th:it only 3-4 diy ste.cking ([feble ﬁ)

was sufficiznt to trest this FD At 70% moisture »s the rise in
temperature was above 70°C. Thr 4 days of desp st:cking resulted
in less loss in @4 #nd NFZ (4-% units) than csrrying the process

upto 9 deays.

Table 4: Deily chesnge in th- In vitro [M/OM digertibility in PD-
whe at strew mixtures stackad for 9 day.

Days Digastibility (%)
Dl ari
0 as5,1 47,3
1 42.8 46 4
2 395 42,2
3 37.9 41.8
4 37.5 41.1
5 HBAH 39,2
6 2.0 34,8
7 34.9 37 .4
8 .l 33.9
Q 30.2 33.6

v —1 e ..o L ire e e mmeese enuswms e CeEr . T EEEE TRy W R = @ ¢ S WS e v Wee © Y

In order to study t' 2 affzct of d2en strcking -t low moisture
on th2 tomper~turs ris2, chemicrl chang:s atc. the whe:t straw-
P@/littar wrs stecked 2% 30,55 and 70% moisture. Tho processing
part has bu n compl L.d snt th :nslytic:l work on the semples is
in progr.se. The comperstiv: tump:r'tu;; chznges (Table 5) ere

presented. here.
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‘Teble 5¢ Effect of moistur: luvel on the dzily tumpor:tura changes
(6C) during doup stacking in the 1 abor:tory. -

Day — —Poultry litter + wheat straw Poul try dropping*
© emame—— dmoisture lavel (%) 7T 4 wheat straw

33 30 70 -70

1 43,75 48.00 46,25 61.33

2 %6.75 47,25 47,00 61.33

3 36.25 49,75 46 .75 30.83

4 ' 37.00 43,25 45 .50 47,00

5 37.75 41,25 45.50 42,83

6 38.25 40.00 45,20 42,33

7 37.00n 37.00 42.,% 40.69

8 35.50 36 .00 a0.50 39.67

9

35.50 36 .50 40.50 37.83

Tempersturz vrs rzcorded morning &nd evaening.,
®Raeported in detsil 1987-83 report.

Compared to the temper:zture chang:s observed whila deep st:ching
poultry dropning - str-w zt 704 moisture (Table 5), the stacking of
poultry litter - strew at difforont moisture levels showed th:t ot
the above moisture laval the temperztur- rsnged betwe:n 45 to a71°C.
With 52% moisture the tempersture renge was comparable to the above
upto 6 d:ys aft~-r wards the decline in tomperature had reached to
the temperature renae of 35 to 38°C observad throughout 9 dsys in
poultry litter - str:w with 30% moisture. As poultry littar has been
found to have 2 prthogenic microbiczl load during some secsons, it

s2ems nacessary thst deep stacking be done ¢t T0-70Y moisture lave:,
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B. Fur Q_C.‘{*.&r_: 2210 lOQx :
A few promising fung:l species Canable to rzise the nutritive

vzlue of poultry drop>ring (PD) was reoorted in 1987, Experiments

Conducter fgor rzisina the nutritive vilue of PD 55 feec fop

poultry :nd swiné wer= glso concducted this yesr,

i. Isolation znd characterization of fung:l SpecCisc
isolzted from caged FU:

- —— —

[}
Sericlly diluted aliquots of wzter Suspended ED w;s

inocul:ted in to Syathetic uric scid - Ager medium h:ving glucose
at pH 6.0 or 7.5, After 3.4 days Incub: tion (30° 5r 37°C) the
inocul ated meaig developed fung:1l colonies (Teble 6) which were
Counted znd further charzcteriseqd by morpholocicsl «nd microscopic
examinztion, A few of these isol.t2c were also able to grow on the
synthetic med:um heving cellulese in plac2 of glucose,

Tahle 6: St:endard pls £2 count of funjel flora isol atad frem 1 g
of broiler poultry dropying.

——— — Tt e et . —— - -

Synthetic Mecdium pH Igggqetign Temo. °C —_——
D 37

Cellulofe.Uric acid 6.0 3.5x103 2.0x10°

Foer 7.5 1.0x10°  3.0x102

Glucose.Uric acid 6.0 3.OXlO3 2.0x10%

e 7.5 hoxlo®  2.0x103

Thz d:tr is on ever:ge of 3 isol:tions c/cried out on 3 poultry
drop=ing Samples,

taD
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+  Fu ther, char:ctzriz-tion of these isolstes on the cellu-
lose - Uric acic - Acar medium show'd th-t while non toxic fungi
(Table 7) Aspergillus nidger (FS{.), Mucor se. (FSp ); and
Alterneria sp. (FS; and FS,) could grow at an incub-tion tempere-
ture of 30°C with initigl oH of 7.5 th2 other Alterneria sp.
(FSg), Rhizopus sp.(FS;) and Pencicellium sp. (FSLO) could grow
at 37°C temper~ture with an initicl pH of 6,0, The other 3 fungal

isolstes i.e._Asperaillus flavus (FSg and FSg) and Aspirgillus
funiaatus (Fsg) were toxic funagi.

Table 7: Fungel species (FS) isolsted from poultry dropoing with
good growth on the cellulosz-uric acid Agar medium.

r. e - . - oo — - - o

Isol:te No. Identific:tion Incubation pH Ne ture
arm ot ¢ = et 2C ~ --

FS 1 Asporqillus niger . 3N 7.5 Non toxic

FS 2 Mucer sp. " 0 0

FS 3 AlLt.rneriz sp. A a oo

F3 4 Altsrnaria sp. " " —

FS 5 Asneraillus flevus-l " S Toxic

FE € Aspzraillus fleyus-2 A " Toxic .

FS7 Rhizonus sp« 37 6.0 ton toxic

Fss  Altern:ria sp. .

FS 9 Aspergillus fumiastus " a Toxic

FS 10 benicillmin sp. 30 6.0 ton toxic

— A . @ S @ MR D MSS———

— ———— ——— —— - e - -rmac® t e .w ¢t e W mmeswm

Toxic nature wes obs:rved from th: reported chersctur of the

particul ar funnal oraznism from litcreture.
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Subsequently the PD (L g) suspended in 50 ml tap water in
2 250 ml conic:l flzsk after autoclsving (L5 psi for 20 min) wes
inovul atad in.duplicéte with a loopful of the above igolated hon
toxic fungsl isolstes. Thesa flasks were incubsted et 30°Q32 -
on a rotary shak?r and the mycélial grqv th, pellett formation as
Qell 2s finsl pH chenges were observed upto 72 to 96 h. Although
all th: test fusai could utilize PD as substret: but maximum « ‘ic:
mycelizl growth snd pellett formetion after 72 h incubetion (Teble
.'B) was observed in Alterncrie Sp. (FS3 snd FS,) and Rhizopus sp.
(FS7). In these species tantimuation of incubation upto »6 h.
possibly s3s a result of ammonia accumul ation resulted in-high pH'

(7.75-7,80) with auto termination of the fungal growth.

Teble 8: Relecetive growth, pellet formstion and fingl pH im the ™
culture madium on broiler dropning as substrate.

Isolate No. Relative growth Pellet formztion Final pH

(72 h) (72 W) (6 h) = -
FS 1 R - 7.05
‘FS'2 ++ - 7.70
FS3 - et -~ © 7.80
Fs.4 pevey et 7.75
FS 7 ARl et 1.80
FsB - - - 7.60.
e - 740

. FS 10

Meen of duplicete culture of each. isolate.

Initial pH of the medium for respective isolate is
‘mentioned in Table 2, ‘
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ii, Comparison of promising fungal isol:tes with
o knew fungal cuttures:

- -t - ——

Thes~ sbove 3 1solates were further investigated elong
muth 6 other known callulolytic fung.l SpeClcs on & PD media
buffered with 0.03 M citerate buffar colutlon at pH 5 under
13 quad shake condition." In this medium 2 g'of dri.d PD was
suspended in 100 ml of3.05 M Citerate buffer in 2 500 ml conic.l
flask and autoélpVed.(l5 psi, 20 min). Duplic-te flasks were
1ncub ted vlth 2 ml of thu L. spectiv: myczlisl suspsz :nsion (Table 9)
prepered in 0.01% Tw;qn 80, The fl:sks wers incubat-d st 30+2°C
on a rotsry sheker (120 rpm). In these fl:sks aft .r 7 days incu-
b= tlon the roletive groxt“ along vith recidusl substr-te biomass
(RSB) was determinad. For tho RS3 datsmmination contents of an
individual flask wer: filt-r»d through wﬁat man-1 filter peper.
The residue ziter seversl weshings with hot distill water was
oven dried (60°C) to giv:y RE3 in which the cruds protein (Nx6.25)
wes estimated and exprescod as % Db end ss totel CP/100 g P
1n1t1¢lly used as subetrzca,

Out of the 9 fungal sn c1es (Tablc 9) only, i) Axrothe ium

verruccrlc, i1) Trichodurmg virides; iii) Trlchodcnn:_ggpzi@ggml

iv) Cheatomium cellulyticum an. v) Alterneric SB. c(FS ) had the

relative growth score above 3+ vith substroats utilization score
'of;4;. Howsvar, the fins! medium pH excent in T, h:r21anum remained
beiow 7. Beceus: of the acidic resction the CP in RSB wes sbove
20% with finsl protein coefficisnt ranas of 14 to 19%.in tha sbove

4 fung:l species (i, ii, iv and v). Their, substr-te utilization
the close
Capscitywes indicetod by rznn. of final biomres coefficient -

(67 to 73%). © . Furth:ir vork is in progress,
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Table 9 Rel stive growth, -substr;te utilization ana otein productipn during the fungal growth
0N g medig Containing poultry droppings (PD§r

S T T, e e e i — e = - . — T ———

————— —

Fungd species Visu,] ObSEFVétiOﬂE Fingal Residusl Fip.1« Fing] Fina] =&
inocul um ' Rel ative Substr:te pH in Substrate bicmass protein protein
growth utilizatieon medium (R g B) Coeffi. content coefficient
9/2 g clent  (%oMm) (g
e B IO ¢t —
1. Asperqil Usgiiger 2 = i« 6.95 1.764 88,2 13,1 11,6
2. izgq_hqgiqm vYerruc: ri- 3 + 4 + 6.45 1.434 71.7 2.3 14.6
3. Slerotiam rolfsii_12 2+ 4 « 5.74 1.430 71.5 17,4 12.4
4, Tgigbodggng viridse GN_9414 4 + 4 + 6.47 1.476 73.6 25,6 B .9
5. T, harzisnup 3+ 2 + -~ 7.81 1.636 - 81.8 16.0 13.0
6. Cheetomiun cellulytic um 4 + 4 + 5.94 1.347 67.4 24,4 16 .4
7. Atern:rj- <p. FS.3 2 + 3+ 6.33 1.437 71.9 16.1 11,6
8. Altern ria Sp. FS.4 4 + 4 + 6.52 1.359 68.0 25.0 17,0
9. Rhizopus Sp. F¢.7 1 + 2 + 5.83 1.535 76 .8 12,8 9.9

R e cem e .

w9 biomasgnbEE]Gé?&7I50 9 substrate suppiieg nitially.”

**g brotein produced/100 g protein’ibﬁtiglly present in pp

bT

Initi:-) pk: 5.0, Incubation temper:zture 3Q120C for 7 dsys in ™ ary shzker (120 rpm),

of
Figures :r¢ meen/cduplic ate incubation,

™
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iii. Stendirdisztion of fung 1 biomess production on
" poultry drop ings throuah soli” stete formul ztion:

In the 2¢rly report (1987) Coprinus sp. or_Pleurotus
Ostre-tus inoculetion risulted in the meximum uric acid degradstion.
Howev-r, th. risc i1 pH due to amm=ni: relerse rusultad in auto-
degred tion of Coorinus sp. Ther:for> quantity of sulphuric
#cid required to meintein pH 6 for oftimum Coprinus growth was
Standerdiscd before finding th. in vitrs nepsin or papsin - trypein
digestibility,

a) Determinztion of sulphuric :cid reoquirsment: The
initirl pH of c-ged broil:r PD veried around pH 7.25., PD (100 g)
suspendad in.lﬂoo ml of distiiiéd v}ter with 100 ppm mecuric
chloride, to inhibit the microbisl =ctivity, wes usad., The 0.2
‘ml of concentr-ted sulphuric acid wes serielly edded in graded
levels in the rbov2 c-eparation. TheSe coAtainers wera then
plac-d for 4 hr, on ¢ rotery shcker (120 rom) end pH determined
after shcking puriod wes ov.r. From the slope of the curve
obtained by plotting change in pH with tie concentr:tion of H2504
used in a FD su5peﬁsion 1.36 ml conczntretad H2334 per 100 g
wes n2eded to adjust the initizl pH ¢t 6. Therofore, in the
subsequent experiments for substr; te preper-tions FD wes moistened
with 2 volumes of 0.68% Hy, solution (vquivalent to 1.36 ml
sto4 100 g"l ?D) wﬁich provided 66% moisture end pH 6,

b) Chemic:) chsngzs sni in vitro prots:in digestibility
of PD trostad Coprinus sp.: PD (B g) aft.r moistening with
100 ml of 0.68% H,20, solution in 2 conic:l flesk znr af ter
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autocleving (15 psi, 20 min) wer: surface inocul:ted with 2.5 g
of wheat spawn grain of Coprinus sp. These fl¢sks were incubated
for 13 dsys in BOD incubrtor (30°+1°C) and triplicate flesks with
drawn on 0,.,7 to 13 deys for individual det min-tion of crude
protein (CP, Nx 6.25), true protein (TP), uric :cid (UA) and

A0 vitro pepsin end pepsin-trypsin digestibility of the treested
Contents, Cemprrisons were mzde within the semples colluctad on
different days and slso with the PD Semples not subjected to
autocl:ving or fungzl trestment (control).

Visu:l mycelial peneterstion wrs obs=rved on ? 2w 5
day of incubestion, Upto 5 day sufficiont tima wes allowsad for
peneteration whan mergin~l f:z11 in the UA without chenc: in tha
TP or CP cont:nts was obs: rved (Table 9). By 10 dey full
Colonis tion of €oorinus sp. wes sScociated with a substential
fall in the UA with 2 simultecneous rise in both thz CP ~nd Tp
content, but the in vitro prot:in digaetibility did not improve,
How:ver, incub-tion for furth r 3 deys reve-led that tho s~ mple
of 12 day incub-tion h-d 82.1% reductiosn in UA with 4,80% rise
in TP &nd 78.2% in vitro pepsin-trypsin digestibility, After the
13 day incubetion period the pepsin znd pepsin-trypsin digesti-
bilities heJ declin- in the treated D,

Furthzr, experimsnts for st-nd rdising procedur: for
the mess funa:l trestmaent of PD with Coprinus sp. within 12

dzysa? in progress,



Tsble 10: Periodic chemic:1l ch nges (% TM) an

in vitro protein digestibility of PD during

the growth of Coprinus sp.
Incubstion P Tp. TE. U acid Ak P ln vitro digectinilily % _
pEf%??.ingil__ L as % of CP i - ggfiln Pep512:fzyp51r
0 23.06 11.65 50.52 5. 27.9 13.9 67.03 72.31
5 23,38 11.75 50.26 4,73 2.1 1n.4 66 .23 71.10
7 Z4.29 12.05 4¢.61 4,02 27.2 11.8 66 .00 62.35
a " 24,35 12,23 5023  3.51 24.9 10.4 65.95 68.00
9 P4,13  12.28 50.89 2.18 27.8 10.0 64.82 67.73
b 24,76 12.91 52.14 1.87 28.6 N.A, 64.72 67.34
11 25.48  13.% 53.33  1.12 27.1 N.A., 65.67 71.19
12 24.75 13,71 55.39 0.9l 26,2 N.A, 70.11 78.25
13 24,59  13.61 %6.16  0.87 24,9 N.A. 69 .52 73.42
Control 24.33  11.73 48.21 5.13 66 .33 70.83

(unsutocl ¢vzd)

- m e —— -t ey -

e s st e m—— + ———

N.A,: Met avsilable,

LT
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Indic-te the constr-ints and No difficulty has been experienced
bottlenecks experience in so foar, exceot for the identifica-
the implementstion of the tion and typinag of other micro-

project:

orgernisms and fungi isolated
during litter formation.

-

Any other comments based on
your experience for effective
implementation of the project:

1,

2,

Additions alterations requested for improving
labor~tory facilities sppropriate to the technical
progremme are needed., Facilities for. a covered
shed end storage of tre:ted metericzls for animal
experiment s are required,

Equipments to be provided under the project if
made availeble on time will improve the execution
of technicc.l prograzmme,

Treinino prosramme for the scientists involved
under thic project nezed to be expedited at the
earliest for maintezining continuity the enthusiasm
and smooth working of the proje ct,

‘ .

i
.’,—“.. . . \ |. £
“ ] 4 ) N - \ .
(AN o — Pl . .
faova = WA, Ao
(P.N. LAGR) ‘M| T (MzHmR sINGH) (K.S. NANDFLRI)

Animal Nutritionist Frofeszor-cum-He:d Director of Reseczrch
Sientict Incharge  Dept of- Animal Sci. F.A.U. Luchiana

P.A.U; Ludhi=na



Expenditure st-temant for the sub project entitled "3iodegradable

Animel Westes »s livestock fead® in respect of Ludhiarna Centre
for January, 1983 to December 1988. ’

--————..._..—__..--.————-————-.—_—_-—a——_—._—-—._—-——»---—.-—-———- e - - -

Sr. Contribution of

No._ Budget Sub Head Exrenditure USAID I,C,A.R,

1. Fey and zllowances R 275330/~ Nil R 275330/~
2, T.A. B 11544/.. Nil R 11544/..
3. Maintenaice Contingency ks 71950/ Nil R 71950/~

(Operaticnal Rese.rch)

4. Non recurring/contingency

1. Equipment R 8500/- Nil & 8500/-
2. Building Nil Nil Nil
3. Yehicle Nil Nil Nil

S.  Seminar/“orkshop Nil Nil Nil -

Conferences etc,

- Y S e Gm—ewe & o - -

Total Rs 367324/~ Rs 367324/-

T T S T s e (e W e % . S —— ——— Ry e e ees e e VW e B e bl et —pwm a4 v

NOTE: 1. The expanditure pertains to the main project of
AICGRP involved with the implementstion of programme.

2. The expenditure involved by the coll aborating
Sientist is not included above,

38
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The p2rucal cif dat~ in tsble 1 indiceoted that

t

Q.

ing incrcesed

\

higher quentities of strav used es bed
*he dry matter, WDF, .DF, ccllulose end lignin end
reduced the crude prctein contznt 1n the resultent
beddings. The mixing of feces cond urine with the
ctraw for 7 doys increrzed the crude protein content
and teduced the dry mstter end cell wal) constituents
as comporad to 3 drys.

2. ctudios on the lrboretery enciling nf b2 ding

meterial
Two separate experiments were conducted under
this stwudy.

Expt.l: Ensiling of vhest »nd paddy straw based
heddings,

"lheat :nd prddy stresy wers uscd es bcddina
moterials in the pmns of lrct-ting crorsbred cows.
The material wes fregquently turpad tec fneure proper
mixing of foczs ond urine, The W.ddings were removed

after two wecks and were ensilec in mixture with green

oats ~ncd¢ melrsonss 7S flronvs,

- Yhest straw beddine ~lone

- "heat straw bedding + T omclesses,

- Whe~t strcw bedding +107. mel#s2s°s
. “heat strav bzddina (607) + green oft (anz),

Te~ “heat straw bodding(60%)-+ grzen nat (40%)+527 molasses.

A



IDO-USATD FROJECT O

CONVERSION OF BICDEGR, DnBLE jiivhu.L !
FOR 1IVESTOCK FZED - "roject Mo. 38¢-047C-
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"BICDEGR/D: TTCH OF L RGE /i Tiil WSTE®
(NPT, TECHMIC, L ERCERESS

Technicel Progremms Ior the yser (1988)

. ecw W e I ad

1. Studiss eon the chemice) compositien 2nd IVDMD
of bedding m-torials,
2. Studics on the l-borotory cnsiling of bedding
atarials,
3. Studies on the conssrveotion of 2nimel wastes
by sundryinag and theuough ure-..~anonia

trartnient.

Studies on chemicsl compocition ~nd TVDMD of
bedding meterizls,

Varying guentities cf vhzat strew i,e. 40(81),
80(B2) *nd 120(83)@ were uzed 25 bedding in the pens
of lactrting cress bred cors. In cAch pen two
lactating crossbred cows were kept #nd the feces
and urine veider by thecm wire ~1levn? to k2 mixed {or
periocd of 2 and 7 drys. The beddings were tusned
cech day in crder it~ ensurc +ﬁ}ough mixing oi feces and

urine with whest str=w, Reoreszentstive s~mples from

-)

each pen wors teken 2t & ard 7 cdays end vere subjected
to chemical »n=lysis. The results, thus, obteined are

presented in table 1,

AV
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Tg= VWheat straw bedding (60%)-- green oot (40%)+
10% molasses.,

T7 - "heat straw bedding(40%)+ grecen oat (60%)- 'ae
Tg = "“heat straw bedding(40¥%)+Grecn oct (60%)+555 molasses.,

8 ) L
Tq = "heet straw bedding(4C%)+green oat (60%)+10% molasses,

T,n= Feddy straw bedding 2lone,

10
T}~ Paddy straw bedding + % molas-es

Ty, - P7ddy straw bedding + 10% mrlssses,

Ti3 =Paddy straw brdding (609)+ green oé§(40%).

Ty4 -Pacdy straw bedding (6C%) 'green cet(408)+5% molasses,
T, g -Paddy straw bedding(e77) - green oft(40%)+10% molasses
T)g -Paddy strew bedding(4n%)+ grzer. oat(60%).

T)7 —-Paddy strew bedding(4CY)- grzen cet (60%)+5% molaesses,

17

T,g =Paddy straw bedding(40/§)+grzcn cat(60%)10% molasses.,

18

These mixtures were =»nsiled in duplicate in 1.%¢
cepacity glass jers, The msterisl wes unloeded After
42 deys of'ensiling and wer= subjected to chemicel and
biochemicel evolurtions.,

The dete withlrcgard tc the chemicel composition
a

and IVDMD of crigin/mixtures ¢re pressnted in Table 2,
The adcition of molessecs ~nd o~t fodder in the mixtures
reduced the dry matter contant: +, . very low level,
However, cell contents wire incrassed. The crude protein
contents were almest simil-r in ~i1 the trerstment mixtures,

/:ddition of mnlasszs end oat todder in verious mixtures |

Ik
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decreased the NDF, /DF, cellulose, lignin and silica
contents., The IVDMD velues were Also increase with
the ~ddition of molasses end green oat. The IVDMD
in case of treatments with peddy straw beddings were
somewhat superior to those mixtures prepared with
wheat straw beddings.

rer cent dry matter losses and biochemicel
parameters in the resultant sileges have been presented
in Table 3. The oddition of molesses increased the
losscs when comparced to ensiling of bedding alone.
However, addition of oet foddar a2longwith molasses wes
in generel helpful in rcducing the Josses of dry matter,
The dete with regard to pH indicated thet bedding elone
csnnot be ensiled s=tisfectorily. However, addition
of 40% oat fodder with 5 and 10% molesses was helpful
in lowering the pH. The pH velue of 4.2 was cbteined
in mixtures having 40% whest straw becdding -+ 6Cf5 green
oats and 10% melasses (79). The cther biochemical
parameters were also in permissible limits, indicating
thercby thet reascnably good silage cen be prepared
by this mixture., Similar trend wes nxhibited by the
paddy straw bedding besed siliges (T, & Tig)-

The chemic~1 composition of sileges is presented
in Table 4. The DM, TP -nd other cell well constituents

showed mixed trend ond the wvalues were more or less
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comparédable with those of the nriginal mixtures. 1In
most of the trectments IVDMD vslucs were rceduced to
some 2xtent after ensilina in both types of.sil:ges
made with wheat and peddy strew bedding. The IVDMD
volues were slightly higher in paddy straw bedding
besed sileges in comperison to wheet strew bzdding

brsed sileges.

Experiment 2: Ensiling o7 whest <tr-w besed bedding in
. mixture with grecen mrize end molescos,

The whest ctrow was uscd s bidding meterisl
in the sheds of lectating crossbred cows., Three
cifferent levels of whe~t strew (40, €0 and 120ke) were
used to prapers the three difforent beddings (B, B, and
(B3)‘by keeping similer numbor of cows in the nens for -
period of cne week. The meterierl wes frequently turned
in order to ensure propsr mixing of feces end urine with
the straw. Tha2 beddings were wilted for two dyes and
then were cnsilcd either clone or in mixture with
wilted maize fodder ~nd melesses in virious combinations,
There were 18 trecetment combinstions heving four -
replicatiens esch, In ~l) 72 laboretory silegac were
'prepared in Ske cepecity volythene bags, Detrils of

verious treetment combin~tions wecrec es follows.


http:lpctati.ng
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Tre~tment Trestment Dotsils of meterial used
combination . : -
T, BIFCMO  Bedding 1 without maize and molasses
T, Bl FoMl nedding 1, no maize, with 2% molasses
] T3 B1Fliilo pedding 1, 40 parts méize,
no melesses
Ty BLFL1ML Bedding 1, 40 perts meize,
' 2% molesses
T5'A BAFZMo Bedding 1, 90 p~ris mrize,
no mgclrsses.
Tg ' ‘B1F2Ml Bedding 1, 50 parts maize,
2%4 molesses
T, B2Follo Reddina 2, without maize /nd
mol~sses
Tg B2Folil gedding 2, nc maize, %% molrsses
Tq B2F1lho sedding 2, 40% meize, NC mol2ssas
TlO n2F1ML 3edding 2, 40% maize, 2% mclasses
Ty, B2F2Mo Bedding 2, 5C% maize, nO molass2s
T12 B2F2ML pedding 2, 505 maize, 2% molasses
T3 R3Foi'0 r~dding 3, no maize & molasses
Tya4 B3Folil Bedding 3, no malze, 254 mclesses
Ty B3Fl:o aedding 3, 40% maize, no molessas
Tie R3F1ML aedding 3, 407 meize, 29, molesses
Ty B3F2Mo Bedding 3, 5% meize, no molasses
Tig ‘ B3F2rl Redding 3, 50% maize, 2% mclasses



N

‘The silos were unloeded cfter @ period of 42 days
and were subjected tc chemical é&nd biochemicel ‘evaluertions,
The date regarding chemical.composition and IvDMD of
originel mixture have been presented in Teble 5. The
‘DM content was lower in bedding B, besed sileges @s
compared te B, & By beddings. The ~ddition of maize
fodder furthrr reduced the DM in the mixtures, The DM
content in verious combinations ranged from 33.40 to
' 48.00%. The CP content w~s higher in bedding B, as
compered to By & By beddingz. Thec mixtures prepsred
by using verious beddings a1s0 chowed the seme trend
with reg~rd to crude protcin velucs, However, in
gener~],the ccll well constituent: VOIL hi her in bedding

descending

B, followed by B, ~nd lower in B8 ih /e _ order. Thus

3
reflected thet the higher amount of straw wes usad in
‘beddings By & B, 8s comparcd to.Bl. The IVDMD velues of
beddings By, By & 3, ~lonc was 23.80, 23,85 ~nd 32,00%,
respectively. /J7ddition of gr:zen meize ~nd molnsscs 1n
various mixtures incrc-sed the IVDMD v-slues,

Dry metter losses. “nd biochemic~l psremeters of
various leborrtory silagess are dresenteé in Trble 6,
The dry m~tter loss ronged from 4.25 tc 12.67% in B,
silages, while in B, end By bascd silrges it r~nged

from 5.12 to 17.S8 and 4.42 tc 10.72%, respectively.
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fhe éry metter loss wes lower in By based silrges,
High dry m~sttor content of these sileges was
:helpful in reducing the lesses. These silages also
had lower pH #nd compar-tively higher lsctic ~cid
. vilues as compered: to By #nd 3, bhiscd sflages. The
" ammonia-N »s por cent of total-N renged from 12,98
to 22.2%’., This value is quite high inticeting thet
the guality of silages wss net geod,

The chemicel composition end IVDMD of
different sil-~gos is presented in Table 7. There
were considcrab]e'losses ci .crudc protein due to
proteolytiﬁ activity in th: sileges as evidencad by
higher ~mmenie-N os per cent of tetrsl-i. Th- coll
wall constituents in goner2l wers more or less the seme,
Some rzduction in thz IVDID wvrlues of silages wes
noticad, probably dus to cver drying of fhe samples
in ‘which somc of the vol-tils substances Qere lnst, "
Results of this cxperiment were rot éncourmging and the
cffect of somc other ccmbinstians incorpersting
verious levcls of ceresl fodder ~nd mslesses nceds
further investigation,

3: Studics cn conservetion of animal
wretes by sur: drving and thrcugh
urce-ommonio trectment,

For this oxperiment, ¢ whent strsw bedding was

&,

prepeored by putting 4k of vhert strrw per lactating
- \
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" cow for a period of 7 drys, In all 40 cows were

there in the shed and their Qrine end feces were allowed
to be mixéd with the whe~t straw by turning it frequently,
The bedding so prepered halved into two porticns. One
portion wes completely dried under the sun light, the
second portion was wilted to a dry metter level of

~round 350% ~nd vas treoted with 50.% urzs, This treated
matericl wos stocked under a poilythene sheot for a

periéd of 4 wceks,

/v feeding triml wirg conductad on 12 adult male
buffaloces divided into 3 garouns of 4 =ﬁim?ls efch, The
control group c¢f enim~ls wes offersd cats hay (Tl) 2d-1ib,
whilc in tre=tment 2 »nd 3,662 of 07t hey wes renleced by
treatod ~nd dried beddings sn "y/w b-sis, respectively,
The feeding wes continucd for ¢ pericd of 2o deys
followed by 5 days collectian period. The animels were
weighed before end =fter the exveriment, The samples
of feods #nd their residues ond facos were collected
during the triel were subjected tn chemical anclysis,
(Table 8), The nutritiva velue ~nd digestibility
coecfficients of onrt hey, tres~tcd and drieg beddings
were evaluected by difference mcthod,

iwerege body weights ~ng dry matter intekas of
the experimenta) anim-ls ere presonted in Table 9,

The tot~1 dry m-~ttor intrkes in 1, T, and T5 was
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7.98, .39 and 5.8%g/day, respcctively. The dry
metter int:ke/lOOq‘body weight in the seme order
wes 2,35, 1.96 and 1,84k, The statistical enslysis
of the deta revealed that incorporetion of treated
~nd dricd beddings ~longwith o#ts hay depresscd the
dry matter inteke significantly s compared to
control group.

.The aversgc digestibility coefficionts‘of
various nutrients were significently higher in control
groups as comprred to T, and T;(Teble 10) fecding of
treated ond dried bedding significently reducazd the
digestibility cecefficients of various nutrients except
the ether extract,

The digestibility coefficients of nutrients
in treated 2nd dricd beddings were calculeted by
differcnse method snd presentad in Teble 1l. The
trestment of bedding with 3% ure» incrcesed the
digestibilitics of DM, CP, EE, NFE ~nd orgenic matter
but the vrlu's werc not significently different when
compércd to dried bedding, The use of 5% urc~ did
notkr ing out desirsble results. The ~mmonia producecd
duriﬁg the process did nect rcect effectively with the
bedding and mcst of it esceped when the cteck wes
opened, This was cvidenced by pungent smell of

ammonia rround the strck whon it wes opcned,
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On the basis of the chemical composition And
digestibility coefficients the nutritive v~lue of

oats hay, tres~ted énd d ried beddings were calculdted

and hove been presented in te ble 12. The DCF contents.

of o~t hay, trested and dried beddings were 3.07,

3.38 and 1.5%7, LvSpoct1v ly, while the TDN ve lues

were ¢3.35, 28,19 ond 24.78, respectively. The
trortment of bedding increasscd the DCP content
significantly as comp~red t5 dricd bedding but the

TDM values were neot signiticontly diffcrent. Treatment
of bedding with 5% ures did not produced desir~ble
results during this expcriment. It will bc worthwhile
to.repeat this =xperiment by tre~ting lérger quantities
of meterizl ~nd cenducting ¢ feeding tris) for longer
period to confirm the findings.
Technical Programmec fOT - the year 1989

). Labor~tory consiling of cf ~ttle waste with

wheat s TV, q3ZEB fndcqr R molasscs

Three differ.nt mlx+ur°s nf crttle weste ~nd
wh-at straw, i.c. 79:25 (i), 70130 {B) ond 65:35(2)
"I/W wil) be prepercd, These mixturce will be ensiled
with three levels of fodder, i.e. 7, 17 end 27 parts
and without and with 5% molessec. Thus, therns will |

be 18 trectment combinstions with % renlicetions each
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and in all 72 sileges will be mede in 3 capacity
double wrlled polythenc silos. The silos will be
unloeded ~fteor 42 deys of ensiling and will be
subjected to deteiled chemifrl ~Rd biodhémilenl
evaluaticn,

2. Urzr-/mmonis tre-tment of the_mixture of

fresh cat¥1é waste ~nd wheat Straw

- mam e . -7 | e -

cattls wrste ~nd wheat straw will be mixed
in l:1 ritic on dry mettecr basis. The mixture will
be mixed thoroughly witn 5 pcr cont ures and stored
in » compect stack covered with polythene shest to
evold any loss of »mmonie. The stock will ho opened
~fter the expiry of i weeks., /A long term feeding
tris1l will he conductzd in mele enim-ls by replecing
23 2nd50%of oats hzy with urcowsmmonis trosted
msterisl, Towrrds the end, 3 cigestibility trial
will be conductid to know the nutritive value of

verious feods,
Vel s 1

¥
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Teble 1. Chcmic?l comasitian of b:ddings
Perti- -Day . Iry e e For cont chemicel ccrpposjtion.__g_rj_'pﬁ._@_{_;_i_s - IYDMD
culers rZé:v:l metter oy oo MDF UDF  Ccllu. H.cellu.lignin Silica
badding ' - '
B, 3 2¢.09 10.15 27.58 72,42 - 50,05 27.70 22.37 10.40 1i.95

7 22,00 12.23 31.87 66.13 ©50.40 27.95 17.73  10.55 11.90
B, 3 35.15  7.65 30.00 70.00 51.20 30.15 l£.80 9.85 11,20

7 2€.00 1C.15 38.62 061,38 42.80 23.70 18.%8 9.25 - 12,20 -
By 3. 3€.0C  5.73 2.45 73,55 52,05 32,10 21.5%0 © ©.25 - 2.60

7. 27.90 9.43 30.50 69.50 49.65 20,00 10,65 .9.50 10.55
“hoat - 9! "5 2,52 18,50 £€1.50 50.80 38.00 :0.70 6.20 6.50
straow




Teble 2. Chemicrl compsotica of origin~l mixturszs ~nd IVDMD (%) on Dp besis

L —

- o—

Treat- DM Cp CC .~ " NDF . 'DF Cellu- Hcmi- Lignin Silica IVDM
ments ' losec ccllulose

T, 34.75 9,41 40.85 50.15 47.51 25.69 11.64°  10.09 11.74 30.f0
T, 34,00 10.19 39,25 60.75 47,57 26.39 22.51 9.34 11.83 31.10
T,  33.75 10.59 42,85 57.15 44.81 23.69 12.34 9.51 11.61 34,60
T, 27.25 9,72 £0.62 50.38 47.77 27.26 11.62 0.29 11.22 32,40
T.  26.25 10.32 34.55 65.45 5.59 26.60 10.86 8.53 - 10.47- 34.20
T, 26.80 9,59 38.63 61.37 <8.27 28.35 13,14 £.92 °  10.98 32.90
T, 21.50 10.06 41.90 S€.10 <3.83 27.09 14.27 £.,05 8.69 3510
Ty 22.50 10.5C 36.15 ©5.85 <2.48 22.80 .36 ©.00 5.68 31.40
Tq 21.50 10.37 36.02 62.928 -1.68 21.80 22.30 7.30 . 9.58 33,50
T,o 39.50 €.36 32.02 67.95 4G.56 25.62 21..2 £.26 12,08 35.90
T)) 3L.75 976 36:53 ©I.07 7.39 26,1 15.60 .82 1l.44 35,90
Ti, 32.90 9.5 37,80 62.20 -6.65 25.16 1%.55 - ©.27 - 12,22 34,90

Centd. ...



Table 2 contd...

Treat- DM . Cp CC  NDF “DF Ccllulose Hemi« Lignin Silica  IVDHD
ments ccllulose

Tyg 27.50  9.34 G148 0 58.52 2,30 2i.e7 16.18 8.20 -~ ©,27  36.30
Tig 2625 9.9%. 40,20 58,80 42,27 25,6 17.53 7.5 9:13 36,20
T;s 25.80 10.15 37.65 &2,35 30,85 23,15 22.50 8.50  8.20 36.20
T,g 23.00 10.50. 35.75 6%.25 7,72  %7.01 16,54 8.7% 11,67 37.60
T, 22,75 10.16 35.22 61,78 40,79 26,.1 19.99 7.<7 10.90 32,90
Tig 22.50 10.28 3¢.10 63.90 l.BE  23.95 22,02 7.90 10.03  37.70

Eoch vrluc is ~n -~verege.of tws observeticns.



Table 3. Pcrcent DM Ipsses +nd biocremical psramoters in verious sil~ges
s

L ML — L Y I A . G- LY Tl S WA RIS - ST e A - W .

/verege coritent (%) of veorious ~cids(on DM basis)
Nt i) O NV IiC - —_—

Treat- DM~ pH .Jmmoni~-M __ /3 . : L. 5
ment loss - as3# of l1octic 7Cotic Eropionic Butyric  Jsovalificm-viloric

-’fn

e, %) ____totnl-N _~cid _ _ _acid ccid __ _ocid acid acid
T, 5.30 6.10 .78  0.78 - - 0.01 - -
T, 8.77 5.80 11.16  0.99 0.37 .. coNn - 0.04
T, 13.14 5.60 9.65  0.76 0.60 - -
TZ 14,60 ‘6.00  1£.09  0.9C 0.1+ - -
T L7.88 5.1 21.27- 5.70 1.72 G.L4 0.60
T. 12.5¢ 2,72 17.2 0.75 2.15 0.63 0.15
To 18,000 5.39 . 36.21  0.69 1.€0 0.99 0.21
T. 12.01 5.27  12.22  2.66 2,22 0.02 0.05
1. 10,327 5,20 0 12.00 T 0.70 2.3 0.0l . 0.07
T,012.63 5.26 5.4 0.93 1.c4 - -
Ty, €.72 .74 10,53 056 n.S9 0.0l -
T ,12.5¢ 5.5 9.52  0.97 2.67 - -
T 5)2.03 5.88 16,78 0.72 0.5¢ 0.08 -
T aa.t3 s.ah LL.04 OUTh 3.91 0.03 -
T s 12.68 5.0% 7.62 0.7 2.18 0.07 0.07
T g 17.9% 8.37 13,57 0.66 1.7 - -
Ty7 18.98 5.32  10.25  C.t7 0.91 0.05 -
T, 18.80 4,5  15.89  C.72 3.8) 0.27 0.27




T-ble <, <Chemic~1l composition of silecges($!) on D' basis

Trest- Dif cF CC MNDF  /DF Gellu~ Hemi~ Lignin .Silica Z/OMD
nents losc - cellu- - '
e —— e o e Jos0

T, . 23.50 11,73 38,75 61.25 0065 2..70  11.60. 11.37  13.58  a1.60
T2 34%.00 11,71 :0.50 59.20 <2.78 20.98 16.73 Q.20 12:60 30.30
T, 32.75] 10.89 39.95  60.05 .09 22,59 "15.9%  9.12  12.3¢ 20,20
T, 23,90 12,65 |233.05 66.95 5.82 25.22 21,13 10.00 10.60  2£.30
T5 .25640 . 12.36 : 21,30 5?.70 1.76 22.]0 1¢.,67 11,37 .10.85 - 28,00
T6 25,75 - 13.37 1,20 58.80 5.52 25,13 13.28 ¢.78 0.63 30.20
—1-7 . 19780 10,61 32,50 S57.0 2,66 27.26 ._]_.-'}.8’3 B.55 7 6.95 - 35.3¢C
T8 21.80 15.30- . 12,25 57.55 2¢.18 21,923 18.327 7.55 0,70 29,30
Ta :19.35 14,28 - AT7.,00 7 53,0 3.2.26 21.8! S 20,73 D006 6,39 283,80
Tio ©32.10 11.82 :l.e5 58,1 .-.39 21,8° 13.76  ©.83 12,76  22.00
T); .31.20 12,95 42,00 57.00 3.76  24.36 13,24 0,37 11.27 30,70
le 27,75 11.65  --3.30 56, 77C .5.80 26.02 10.91 2.0€ 1¢.70 3,10
Ty3 .25.00 | 1,73 11,900 5f.10 . B.23. 26.7%6 .88 9.72 1 12.05 20,30
Tl"r 26,10 13.80 6.60 53.C «3.61 26 .67 Q.7¢ 7.61 .37 32.80
T,s 25.75  13.32  30.15° 00.F5  39.43 22,50 = 21.73 6.:0 10,50 12,10
Tl6' 21.70 .63 38.S0 61.1C .5, 64 27.7-. 15,6 7.50 10.-0 3C..°0
Ty, . 22,20 0 10.5¢° 40,15 95,85 11,75 2l.ee 10,10 [ 10.78 9.10  3f.80
TlB 22.30 12.58 .38 5.6z 3,0 23.83 15.6¢ 6.2 e.29 32.90
T "TEfch v Iue Is “n ~verfge of two replic-tions. - -



Contdd...

Teble 5. Chemic-l composition and IVDMD of origin~1 mixturcs (on DM basis)
Tr eit- B ee— e Chemical uompo__s_l_t_lnn(_“’j__ e _ _:._‘::_ TVDNVD
nlc-n DA __oe NDF C ALDE _Cellulose Hemi- Lignin Silic-
cellulosc L _
Ty 70.%0  11.63  69.10 30.90 51.25 23.91 17.85 . 11.84 16,10 23.80
- 0.7 40.38 +0.15 10.15  +0.28 40,43 0001 40019 10,61 0.6
T, 43.90 10,61 68.65 31.35 s1.00 23,65 17,65 "11.65 15,70 2a.20
$0.65  #0.12  i0.79  10.79  10.33 +0,26 .49 20.08 40,23 40,65
Ty 37.20  10.53  69.16 20.8+ 50,13 25.88 12,00 10,4 13.78 2..,2
t1.10 #0.37 - #0.2¢  :0.29  +0.67 +0,19 LT 20018 40061 +0.66
T, 8570 10.9% 70,51 20.1¢  o.ge 9508 26,71 .10.10, 13.73 25,20
T 0T #0.35 0 10,337 10.34 H0.31 40,26 0.6 0.1 10,32 40,73
Tg 31,10 11.8¢ 70.91 2%.09 50,51 26,94 20,10 9.5 13,63 23,90
+0.36  +C,78 40,6 40.65 10.26 40,45 .87 40,23 40,48 +1,72
T 3:. ¢ lo 5\1 68.39 31.61 50.20 27.3n 18019 9. 93 .].2.98 25.80
© i0lsh i0lie 0.8 30.5%  +0.39 47,43 E0:53  40.21  10.37 10.76
T “€.00 11,33 69,1 30,86 =1.58 25.80 17.5% 11,33 14..5 23.65
T40l37T 10030 4elBe aeese 0,18 .23 .71 #0.C2 #0019 i0.86
T S7.10 12,91 63.13  31.gg .90 25,03 18.22  10.%8  13.9c 25.75
8 '!:0.22 I:r\.'cs ir,\.68 +0. 68 ’n 13 .'1:"/‘.-12 :}:().EO :’:OQCS :'::C'a:l .Lrl. /8
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Teble 5 contd.. : ' ‘
Chemical Cemposition (%) IVDMd

Treat< 'IM . CP . NDF TC . /LF Cellulose Hemi- lignin Silica
mente . ' _ » — ey Cellulose —

T9 - 39.00° 11.56 ¢9.83 30.18 5. 36 26,28 19,46 _ 10.18 13.91 26,6t
+0.36 10.52 +0.69 +0.71 0.3 +0. 24 HLOO0 K #0.l18 +0.15 + .«
Tlo"4°?°°" 11.34  70.60 2¢,40 “G.C0 25.93 20.70 - 10,23 13.75 27,9
o i0.32 :!:O.36 ’ '_*"0.69 :S:Coeg .'!"0020 .'::C 030 :?.85.- iq- l”,.f ) ic-30 '::C 08(
T,,- 38.80. © €.93 71.75 28.55 32.25 25,53 10,20 . 9,55 17.18 33,2
.40 30059 1N.39 0 0.3 40,35 +0.75 .25 0.34 #1.37 +2.8¢
T,, 38.80  G.7). 71.19] 28,82 50.64  27.7 20,55 9,53 13,36 36,5
12 40,45 #0.30 #7026 #0.26 40,26 0.3 .46 30,05 10,30 4, G
30.17 4030 #0.56 410,56 40,37 +0.56 .30 0.1l 40,46 40,7
T, 6.0 8.77 68.66 31,2% 52,5  28.95 16,19 1n.%8 12,55 34,(F
ST 0SS 30,230 0,52 +0,62 0 50,17 40,63 .60 000 0,8 40,3)
Tig 0,20 7.65  70.26 29,74 S1.6E 29,08 18.5% 2,70 12,00 3.2
FCIC. #0360 0021 #0.21 0.2 50,21 #.23° 40,08 . #0622 40,02
Tie 39-0C 88l 70,98 20.03 50,78 28.3C 220 - C.c5 42,83 37.50
AC.3C. .32 0.0 +0.4 +to.il 0.5 T30 10,03 . 10,50 4087
Tiﬁ' 38.2C.  8.83 71.5% 28,71 51.3C 2£.68. 20,26 . €.28 13.35 3€.5¢
. : icost :::0036 :t(.\oqg ) io.so .::‘:f.\‘034 _":-o 53 in.38 ;::Ooll ;:(\071 'i"looe
T 37.6C °.72  68.9%4 31.06 50.11 28.83 18.83 8,98 12,31 40,20
. 40024 020 acled 0.4 1020 +1.09 20,72 20.06 #l.11 41,28

# Ecch voluo 1is aver~ge or four observotions.
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. Table 7. ~Chemicel composition ¢nd IVDMD of different silages (D basis)

A\

Chemical Composition (%%)

Treat- .DM CP. NDF CC. ~DF Cellulose Hemi-~ lignin Silica IVDMD
- ment e . ' . i : cellulose

T, 20,88 6,50 68,53 _ 31.47 53,00 24.68 15,53 12,38 15,95 27.2C
© 40.32 40,41 4+0.87- 4( .87  +0.33 41,27 £1.19 #0190 21,52 42,25
T, 42,63 - 9.28 . 68.S5 31,05 53.18 24,43 15,78 12,23 15.53 21,00
i0.27 0,87 40.8C  #(.80 40,27 0,83 +1.07 0,10 40.89  +C.35

T, 35.50 1r.08  €8.87 21.13 52,96  25.18 15,71 11,68 16.11 24,10
.18 #0019 40,65 (.65 0.5 40,51 #0.81 #7.1¢ +0,98 1,00

T, 36.00 .80 68.36 21.65 52,18 27,80 16,18 11,38 16.00 26,15
- 10 D42 4M.52 47,520 4100 0,75 X130 10,26 070 42,22
Tg © 33.2%  9.82  60.64 3°.36  53.85 25.89 15,79  11.7: 16.23  2..8C
+0.38 7.4 #0.S5  4£.55  47.28  1r.87 HCWG2 0 40,120 4P 70 41,52

T, 33.63 10,52 . 60.95 3.6 55,14 20,41 15.81 1l.40 14,33 28,60
ir.20 .52 0,62 #0,02°0 40,49 141,23 F0.0% .00 41,100 41,17

T 2747 ¢.16  72.84  27.16 52,6¢ 25,03 20,15 11,9 15,70 2440
ENWAL A T9 40,130 40013 0l4d 40,62 .36 47,18  +0.50  +1.5C

Tg .46.13 10,32 73,28 26,73 51.55 25,4C 21,73  11.98 14,18 24.00
ACLLL 40060 40,86 P65 40,41 40,33 SN0 017 0,520 40 42

Tq  38.25 17,06  73.60 26,40 51,78  2.45 21,83 11.83 13.5¢  23.70

Teble 7 contd..



v

Table 7 contd...

L

Treat- Chemical composition(%) " IVDMD

ment g : T : -

D CP NDF CcC ADF Cellulose Hemi- Lignin Silic
. ' cellulose .

T, 39.52- 8.99 70.1% 29.86 52,00 24,09 17.2 11.69 15,26 23.68
O 4rl31 4004l 40,20 #0260 0,49 40,72 3C.30 47,18 50,Th, 40,51
T, - 36.63. 1787 €9.64 39.3% 52.70 21.58 16,54 11.89  1i.24 27,60
* i'\.27.: +’- .12 ' iﬁ.‘ls j':-\.l-"'s 3—(‘.37 Jf\.c.f" j.P 545 iﬁlo2c j.-f‘.s_; il'\.83
T,,- 38.63. 9.78 70,73 27.28 s3.c0 25.39 17.73  11.69  15.3  2.35
2 i’_f“.Zl.. +C . CO +C. 53 40,53 ;i".29 +7,98 :::"\.2"!— SAr.1n a0 .81 +N .35
T,3 48.38.  0.15  72.7) 28,20 55,33 26.53 18.39  12.63 15,18 28.,4C
2 10,37 +7.18  #0.72 40,72 4ea7 22073 +74 203 41,450 40,61
T, 4 45,13 2,53 72.27  27.Y1 54,21 25,64 18.78 12.28 .16.37  26.9C
oan,2 AT Lol B N » G N SAP RO, } SN +,53 .84 41,05 4,38
T 37.38. 9.2 72.03 27,98 5.,08 27.Cl '17.55 ‘12,04 .15,03 30,55
15 fal2)l 0,15 4n.f4 #0.81 140,33 41,19 31,03 3.l¢ 31013 41,2
T 38.63 8.3  7l.1% 26,86 S1.83 26,23 16.31 * 1r.6C . 15.00  28.65
16 4137 +7.03 - 4n.A0 #0557 40,420 075 +0.A0 40,20 . #1.12 - #0.36
T  36.5C  8.82 72.4n  2rf, ¢C 52,75 27.78 15.65 * 10,91 . 14,76 . 27.70
17 5,17 7 40.02 40,7 - 20,50 D 40,51 T 0.7 $1.12 © 40,30 - 20.€7 | £1.C6
T 35.50 8.cC €9.,78 3,23 952.-i1 25,85 17.3¢ ~ 1~.83 - 15.,7% 2¢.8r
18 1A%37 . 40,16 40.60 - #0.62 40,67 41.02 10,34 +0.2C 7 41,18 41,47

i Each velus is an aver-ge of four observations:



Trble 8. % Chemical composition of oats hey, treated
and dried beddings on DM basis

Item - Oats hay Treated Dried

bedding bedding
M cC,00 $5,50 87.5n
cp 6.48 11.63 8.55
CF 31,06 26,91 3r,73
EE LT ~.38 n,c3
NFE . sp7s 37.56 37,44
lish - 1r,c5 23.57 22.65
ofganic S 76 .48 77.35 -

Matter




Table ¢, FAverege body weights ~nd dry matter
intrke.of zxperimental animels*,

Ttem T, T, T,
No., of animecls < B 4 '
/iw.Body Weight 343,00 332,75 3315~
(kgs, +21,40 +27.%C +37.97
Dry metter interke (k)
Oet hey: 7.98 2.88 L 2.0
Bedding’ - a,sl 3.45
Total 7.c8" 0.3¢7P 5.85°¢
10.08 +0.78 40,15
DMI/100 & B. Y. 2,357 1.9P 1.84P
o 47,17 .16 0,22

Each velue is #n

average of four



Table 10. . Average digestibility coefficients of
various nutrients in experimental diets.

Ttem T, Ty T3
Dry matter, 67.55" 25,412 25,58°
- 11,62 +3.26., +2.63.
. + - b . . ' N - <.
Crude protein  56.58° 39,0°" 32,08°
. +1.55 +3.41 +1.0C
cruge fibre ~ 7L.3° 55.73° 55, (4P
o aRag J2.65 ¢ .76
Ether extract AaRile} 74,17 62,207
+2.81 TR
NFE 71.85° 57,620 47 AP
+l.4l +3.77 43,15
Orgenic Metter 740 53.39b 48.33b

fgiff +3.04 +1.76




Teble 11, /fvernge digestibility coefficients
- of test materi~l” ..

-———

t Tr-ated Dr ied
ay bedding bcdding

Dry metter 67,507 3..63P ar,r1P
+l ..G/l '::5.78| :'-" c3r

Crude protzin  56.587  20.r2° 18,100
115 iilao +5.60
Cruda fibre 71,037 selsd® a1,7aP
42,10 +5.1¢ 13,50
Ether oxtract Gr.5"  8l.n1tP c1.al
2.8 G G0
'NEE 71.85  as.18®  23.87P
:';l. 1l i7.65 G
Organic M~tter 70,0 36.20P an.63P
+1.77 +5.50 +3.02

* E~ch value is ~n ~verage of four,



Teble 12.
constituents *

Nutrition value of individurcl feed

Fecds o

. on DM brsis
DCP TDi
0~t hay 3.67" 63.35"
+n,13 11,61
Treated bedding 2.38" 28,1cP
}’r . 5(} ‘:’ » 3.].
- : b i el
Dried bedding 1.55 27,08
;;-f‘. 8 _'¥'3. 11
* Each v~lue is ~n ~vernge of four.

(A



ANNEAL D

BOMBAY VETERI NARY COLLEGE

Proximate Analyeis_of Filage (on % DM basig)

o ¢ - :

Proportiom DM _ Cr.Protiem CroPibre EB Total ash NPE AIA »H

40,1:0,5 34.00 5.21 29,00 2.0 17.50 31.30 14,9 5.¢
40,140,10 32,20 -5.30 25,70 2.4c  17.30 35.50 13.8 5.4
50,130,5 32.20 5 .40 28.20 2,15  18.20  30.95 15.1 5.5
50,110,10 36,50 5.48 25,00 2,40  18.50 34.22 14.4 5.8
60,130,5 34.00 5.45 28,50 2.16  18.90 29.60 15,40 5.4
60,130,110 35,80 5.50 28.00 2.30  19.00 30.11 15,09 5.4

P"‘.js;@ A-ppe,@mnte__ —_ G)old@v\ j&llem’

OCdouvy

Plouy . + moisE

— Plesxsont arcmeao.



ANNEXE B

BOMBAY VETERINARY COLLEGE
Provim-te Anclycis of Rumen Jipneta (o .. brsir)

Pit As such Res :luen Filtr-te
Jry Natier TI.78 22.58 2.54
Crude Prot€an 7.16 Te.20 T5.30
Crude Fibre 30.94 30.52 I.35
Ether Extract I.45 I.56 0.79
Total ash I5.23 13.73 -
A.T.A. I10.09 ’ I10.07 -
N.F.E, 45,22 451 -
Ca. 0.41 0.43 -
F. 0.95 C.g2 _
Dry Natter I2.00 27.57 3.3
Crude Protien T.2% . I1 I17.44
Crude Fibre 25,58 30.20 I.31
Zther Extract 1.40 I.40 Ce-1
Totel ash 20.13 I1¢.71 -
A.I.A. I5.03 I7.23 _
N.F.Z, 45.63 39.55 -
Ca. 0.33 _ 0.30 -

P. 0.34 0.20 _

Rumen Digesta Digestidility (Mylon Frr Technique).

Digestibility Coefficient= I7.4C ',

./( -’-/f R( ,\'.(-,[\\C — "’f"/'D . /"
.f‘ :ﬂ.’,r H”‘B"\rﬁ - l/ (7. "’f ‘/'

Py
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