
TE.7-

IAEA/UNDP-INS/88/013-19
Technical Report 19

AGRICULTURAL PRODUCTION - PHASE II

INDONESIA

METHODS FOR INCREASING RUMINANT PRODUCTION FROM AVAILABLE
FEED RESOURCES IN INDONESIA -

NUTRITION-REPRODUCTION INTERACTIONS

T-i
UNITED NATIONS DEVELOPMENT PROGRAMME

INTERNATIONAL ATOMIC ENERGY AGENCY

VIENNA 1992



IAEA/UNDP-INS/88/013-19
Technical Report 19

AGRICULTURAL PRODUCTION • PHASE II

INDONESIA
METHODS FOR INCREASING RUMINANT PRODUCTION FROM AVAILABLE

FEED RESOURCES IN INDONESIA -
NUTRITION-REPRODUCTION INTERACTIONS

Report prepared for
the Government of the Republic of Indonesia

by

the International Atomic Energy Agency
acting as Executing Agency for

the United Nations Development Programme

UNITED NATIONS DEVELOPMENT PROGRAMME
INTERNATIONAL ATOMIC ENERGY AGENCY

VIENNA 1992



REPORT ON UNDP PROJECT — 'APPLICATION OF ISOTOPES
AND RADIATION TO INCREASING AGRICULTURAL PRODUCTION, PHASE II

Project UNDP INS/88/013-11.66 (INS/5/021-11.66)

Consultant:

Duration:

Location of
Assignment:

Expert Task No:

Report Title:

Professor K W Entwistle
Graduate School of Tropical Veterinary Science and Agriculture
James Cook University of North Queensland
Townsville Qld 4811
Australia
Phone 6177 814168
Fax 61 77 791526

June 29 - July 21, 1990

Centre for Application of Isotopes and Radiation
{CAIR-BATAN), Jakarta, Indonesia

11.66

Methods for increasing ruminant production from available feed resources in
Indonesia — nutrition-reproduction interactions

Assignment Duties:

These were to assist research workers at CAIR in:

• Analysis and interpretation of results obtained on reproduction in relation
to nutritional status

• Developing their knowledge and skills in reproductive physiology and the
application of these to field studies

• Defining future work plans for collection of reproductive data in field
studies

Additional duties undertaken were:

• Evaluation of sample collection and processing procedures and of RIA
techniques using IAEA Progesterone Kits

• Visits to project sites in West Java
• Visits to potential project sites and potential collaborators in Central Java

Background:

The project at CAIR-BATAN has now been under way for several years and detailed progress
reports are provided in
Professor Ron Leng's Mission Report of November 1989. The latter report covers in detail progress
on a number of nutritional studies utilising multi-nutrient urea molasses blocks (UMB) in large and
small ruminants. Emphasis in the studies reported by Professor Leng was on the effect of UMB
supplements on

(a) nutritional parameters including digestibility, microbial cell synthesis rate, VFA production
rates and

(b) production traits including growth, milk production and kid birth weight.
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In his report Professor Leng recommended an extension of this work to include the effects of UMB
and other supplement technologies on reproductive performance in both large and small ruminants.
Dr Sharafuddin Wahab of Malaysia had previously undertaken a training assignment on RIA
techniques in the CAIR laboratory. My tasks were to build on that exercise and to assist staff in
the extension of their research into the area of nutritional effects on reproductive performance.

As a majority of the staff were nutritionists and not specifically trained in reproductive physiology,
emphasis was laid on updating reproductive knowledge and on training in appropriate techniques.

Work Program:

For the three weeks in Indonesia, I discussed current and projected projects with personnel;
reviewed existing projects and facilities including IAEA progesterone RIA procedures; trained staff
in some applied reproductive techniques including ovarian examinations on slaughter-house
material, endoscopy techniques in goats; semen collection procedures, assisted staff, through
seminars and tutorials, in developing a better understanding of reproductive physiology and of
appropriate techniques and their application, and assisted in the development of experimental
protocols for reproductive studies.

In addition to this work at CAIR, visits were made to four field sites in West Java and to Central
Java to discuss possible collaborative programs on nutrition-reproductive studies.

A proposed field trip to the Goat Breeding Station, Sumberrejo, Central Java, had to be abandoned
because of quarantine restrictions following a disease outbreak in the region.

Additional visits were made to the Faculty of Animal Husbandry, Institut Pertanian Bogor, and to
the Research Institute for Animal Diseases (Balitvet), Bogor, where collaborative projects being
undertaken with those institutes were discussed.

A summary of the mission itinerary and of activities undertaken follows in the next section.

Activities During Consultancy:

June 29 Townsville-Singapore
July 1 Singapore-Jakarta

2 Jakarta — visits to UNDP office, discussions with CAIR staff
3-6 Jakarta — discussions CAIR staff, training programs, seminars
7 Field trip (road) to Bogor — IPB; Balitvet
9 Jakarta — CAIR staff, training programs
10 Field trip (road) Dairy Cattle project, Cisaura
11-12 Jakarta — CAIR staff, discussion's, training
13-14 Field trips (road) Bandung, Samarang, Garut, Lembang to inspect dairy cattle,

sheep and goat projects
16-17 Jakarta — CAIR, discussions, training
17-18 Field trip (air) to Yogyakarta — Gadjah Mada University (Faculty of Animal

Husbandry), discussions on collaborative projects
19-20 Jakarta — CAIR, RIA evaluations, staff discussions, seminar presentations,

review of future programs
21 Jakarta-Singapore-Townsville



Progress Report on Current and Completed Projects:

As indicated earlier, previous work has largely involved the measurement of a range of nutritional
and production parameters in response to nutritional inputs, particularly the use of multi-nutrient
urea-molasses blocks. A logical development of this approach, recommended by Professor R Leng,
is to extend these studies to examine nutrition-reproduction interactions in both small and large
ruminants in Indonesia. However before discussing these aspects, field trial data on growth and
milk production are briefly reviewed.

/. Studies of UMB supplementation on growth and milk production in dairy and beef cattle, sheep
and goats

The opportunity was taken to review a series of field trials undertaken in West and Central Java
during 1988/89 designed to test the effectiveness of UMB technology on both private farms and
research station sites. Basal diets varied considerably and included both forage based diets alone
or together with a range of by-products such as pineapple waste, rice bran, banana shoots,
cassava tubers and soy bean curd waste. In all cases performance of supplemented (UMB) and
non-supplemented groups were examined, cell sizes per treatment ranging from 6 to 10 animals.
Full details are available from CAIR reports but summarised data are presented in Table 1.

Table 1 Summarised data on growth and milk production responses to UMB technology in both
large ruminants (UMB 400-500 g/h/d) and small ruminants (UMB 100-150 g/h/d) in West and
Central Java in 1988-89

Species

Dairy cattle
(Friesian)

Location

W. Java
C.Java

Trait
measured

Milk yield
(//d)

Average

Control

7.44
5.70

6.57

Treatment

UMB

9.92
8.00

8.96

Response
to UMB

+ 36%

Beef cattle
(Ongole)

W.Java

C.Java

Weight gain
(kg/d)

0.182
0.333
0.277
0.478
0.200
0.446

0.400
0.526
0.439
0.465*
0.278
0.689

Sheep
(Garut)

Goats
(Ettawa)

W.

C.

Java

Java

Average

Weight gain
(kg/d)

Milk yield
(//d)

0.319

0.100

0.795

0.466

0.200

1.091

+ 46%

+ 200%

+ 37%

' Trial 4 was the only beef cattle study in which no growth responses to UMB were noted.

The summarised data clearly indicate significant production responses to this technology. In the
case of milk yield, responses to UMB in both cattle and goats were similar with about a one third
increase in milk production which would yield greatly increased economic returns to farmers.
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In the six studies of growth rates in Ongole cattle, significant increases in growth rates occurred
in 5 trials with an overall average increase in growth of almost 50%. Again significant increased
economic returns would have been achieved by using this technology. Similarly for sheep,
liveweight responses were doubled from 100 to 200 g/d. In visits to a village in the Garut area it
was claimed that several animals on UMB supplementation had achieved a weight gain of almost
500 g/d.

Obviously the technology is having a considerable impact on production traits such as growth and
milk production. There are also indications from the preliminary work of advantages in terms of
reproductive performance. Limited data available on nutrition-reproduction interactions are briefly
described in the following three studies.

2. Effects of UMB supplementation on reproduction in goats

Preliminary work was commenced in 1988/89 in two experiments with goats at CAIR and at
Sumberrejo, Central Java. Animals in late pregnancy on a basal cut and carry grass diet were
supplemented or not supplemented with UMB (150 g/h/d). Reproductive data are summarised in
Table 2.

Table 2 Effects of supplementing female goats on a basal grass diet with UMB from 100-120 days
of pregnancy through to 80 days of lactation on reproductive traits and dam milk production

Control
Location:

Characteristic:

Mean progesterone
concentration
(nmof//)

Duration of
gestation (d)

Lamb birth
weight (kg)

Lamb weight
gain (g/d)

Kidding interval (d)

Milk production
(//week)

UMB
CAIR
(n=6)

8.19

145.7

3.63

79.6

-

supplements
Sumberrejo

(n=i4)

144.0

3.77

118.9

192.8

6.69

CAIR Sumberrejo

10.42*

151.0 152.0*

3.50 3.20*

74.7 91.6*

201.4*

5.54*

* Significant differences between treatments for each location.



Lower progesterone levels in pregnant goats receiving UMB are consistent with similar reports
elsewhere. For both locations, duration of gestation was reduced by approximately 7 days for
animals receiving UMB supplements. For Sumberrejo data this could be explained in part by
apparently higher foetal growth rates as reflected in higher birth weights of kids from supplemented
groups. However this phenomenon needs to be re-examined with larger group sizes, since general
experience in both large and small ruminants is that duration of gestation is largely independent
of nutritional status. Higher kid birth weights also have consequences in terms of higher survival
rates and hence this finding is important in relation to post-natal survival of offspring.

For Sumberrejo but not for CAIR, higher kid weight gains occurred in supplemented animals,
reflecting significant increases in milk production in the UMB group. Finally the Sumberrejo data
suggest that the post partum anoestrus interval is reduced by UMB supplements as reflected in
a reduction in kidding interval of about 7 days.

These preliminary data are encouraging and suggest that substantial reproductive benefits can be
achieved by UMB supplementation of goats during pregnancy. However the work needs to be
repeated with larger number of animals. Recommendations and suggestions for measurement of
other reproductive traits are offered subsequently in this report.

3. Effects of UMB supplements on frequency of multiple births in Ettawa goats

This study was undertaken at Sumberrejo and compared frequency of multiple births in control
animals and those receiving 100 g/h/d of UMB. Data are summarised briefly in Table 3.

Table 3 Mean litter size in Ettawa goats either supplemented or
not supplemented with UMB (100 g/h/d) during late pregnancy
and post partum

UMB Control

Mean litter size 1.86 1.0
(±SD) 0.64 0.5

Supplementation had a significant effect, resulting in an almost 2 fold increase in litter size. The
relatively low litter size of the control Ettawa animals in this study is considerably lower than some
other published estimates for ovulation in this breed (eg Obst, Boyes and Chaniago (1980) Proc
Aust Soc Anim Prod 13: 321) suggesting that there could be a considerable level of
embryonic/foetal mortality in unsupplemented goats, which appears to be partly alleviated by
provision of UMB supplements. This hypothesis needs to be examined using larger numbers of
animals and measuring both ovulation rate (within one month of mating) by endoscopy techniques
and subsequent kidding rates. Differences between these two parameters will then give an
estimate of the extent of reproductive wastage and the degree to which it may be modified by UMB
supplementation technology.

4. Effects of UMB supplementation on progesterone profiles in dairy cows

Progesterone profiles in groups (each n = 6) of dairy cows supplemented or not supplemented with
UMB (500 g/h/d) were monitored for 100 days of a supplementation period. In conjunction with
CAIR staff, these profiles were interpreted and diagnoses made and conclusions drawn on regular
cyclic activity; incidence of short and long cycles; incidence of embryonic mortality and confirmation
of pregnancy. Numbers of animals were too small to draw definitive conclusions of treatment
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effects. The data were however invaluable as a training exercise for interpretation of hormonal
profiles.

Proposed Projects:

The following projects involving nutrition-reproduction studies were either in the planning stages
or about to be commenced. Discussions were held on design criteria, appropriate parameters to
be measured and data interpretation.

7. Effects of UMB supplementation on reproductive performance of dairy cows — Lembang, W.
Java

This collaborative project is to be undertaken at the Dinas Peternakan dairy research station near
Lembang and will involve about 35 Friesian cows, half of which will be supplemented with UMB
commencing in the latter half of pregnancy and continuing until about the third month of lactation.
Good facilities are available and DGLS staff in Bandung who are very keen and enthusiastic will
supervise day to day activities. Detailed discussions were held on the experimental design, on
procedures for allocation to treatment groups and on appropriate reproductive and productive
parameters to be measured. This experiment will provide useful information on potential
reproductive benefits from UMB technology which can then be used by extension personnel.

2. Effects of UMB supplementation on lambing performance of Garut sheep, West Java

During a field visit to the Garut region, discussions were held with Dinus Peternakan staff who
were collecting comparative reproductive data from villages which were feeding or not feeding UMB
to sheep. Information is being collected on lambing intervals; incidence of multiple births; lamb
survival rates together with growth rate data. While within-village comparisons would be
preferable, but will not be possible, between-village comparisons should identify general trends in
reproductive responses of sheep to this technology.

3. Effects of UMB supplementation on reproductive performance of Ettawa goats — Sumberrejo,
Central Java

As indicated, a field visit to this site had to be abandoned. Basically the study involves a
comparison over several years of the the reproductive performance of UMB supplemented and
unsupplemented animals (group size each about 30-35). Discussions on experimental design,
methods of recording data and types of data to be recorded were held with CAIR staff. This site
would be an ideal one to examine effects of UMB supplementation on enhanced ovulation rate in
goats using the endoscopy technique which staff have been trained in. Ovulation rate responses
together with measurements of subsequent kidding rates would thus provide useful information on
differential levels of reproductive wastage as influenced by plane of nutrition.

4. Correlation of visual appearance of the corpus luteum and plasma progesterone levels in
goats — CAIR

As part of a training exercise in ovarian endoscopy techniques in goats, non-pregnant reproductive
tracts and blood samples were collected from goats slaughtered at a local abattoir. The aims of
this exercise were to teach staff to recognise ovarian structures macroscopically (which would
assist identification by endoscopy) and to estimate age of corpora lutea by size, colour and
appearance (for endoscopy and useful for any subsequent survey work on ovulation rates). A
schema based on colour, size and appearance of corpora lutea was constructed as an aid to
ageing of goat corpora lutea (Appendix A) and accuracy of age estimations by CAIR staff were
checked. Blood samples collected at slaughter will be assayed for progesterone and data
correlated with age of corpora lutea in order to relate physiological and hormonal measurements.



I took with me and left at CAIR, colour photographs of sheep CL of different ages as a basis for
ageing of goat CL. However these were not entirely appropriate and if colour photographic
standards of goat CL were collected, these would be useful for subsequent reference and training.

5. Use of hormone assays

Measurements of progesterone in either milk or blood will extend the capabilities of CAIR staff to
measure reproductive responses to nutritional inputs. Thus the timing and extent of reproductive
wastage (eg problems of anoestrus; embryonic mortality) can be quantitated and responses to
nutritional treatments measured. At a later date, when more basic studies are undertaken, capacity
to measure other reproductive hormones, eg LH, may be useful but is not necessary at this stage.
Development of ELISA technology for progesterone would also extend the group's capabilities and
perhaps permit of greater collaborative measures by enabling the gro^p to handle larger numbers
of samples.

Other Training Activities/Evaluation of Procedures

1. Reproductive techniques

Discussions were held and/or demonstrations provided on several other reproductive techniques
which could be used for examining nutrition-reproduction interactions. These included

• Discussions on appropriate reproductive measurements for determining responses to UMB
supplements in field trials with dairy and beef cattle and with sheep and goats. A summary
of these suggested parameters is included as Appendix 8.
Discussions on appropriate survey techniques for determining levels of reproductive
performance in Indonesian cattle.
Demonstrating how to construct a small ruminant artificial vagina using easily available
material such as bamboo as a case, and a motor bike inner-tube as an AV liner.
Demonstrating techniques for training bucks and rams to serve an AV.

• Demonstrating procedures for semen evaluation.
• Demonstrating procedures for measurement of testicular size in goats and bulls using a

scrotal tape (scrotal tape provided to CAIR).
Discussion on the application of these techniques for studying nutritional effects on male
reproductive function.

2. Evaluation of RIA procedures

Several routine assays using the IAEA I125 Progesterone Kit were carried out during my visit and
I took the opportunity to evaluate laboratory procedures and techniques for calculating assay data.

In general, staff undertaking the assays were very careful and thorough in their procedures.
Agreement between duplicate samples was excellent, safety procedures for handling isotopes were
satisfactory and only minor comments on procedures were made which included:

A suggestion to seal (using parafilm) the total tubes, to minimise chances of spillage of the
tracer and to avoid accidental decanting of these tubes.
Routine use of the QC display facility in the RIASTAT program as a check on possible
between-assay drift in QC values.
Regular (at least 6 monthly) checks on channel detection efficiency using the re-shuffle
technique outlined in the manual.
Regular checking of NSB values as a general check on assay procedures. This step does not
appear as a routine in the assay protocol but for the cost of 2-4 extra tubes it is probably
worth doing at intervals (say once per month) as a check on coated tube/label specificity.



e
Recording of coated tube batch number. On the assay data record form, provision is made
for recording batch number of the label, but not batch number of coated tubes (or are these
made in such large quantities that batch changes are infrequent?).

During my visit, questions were asked why defatted milk, rather than whoie milk had to be used
in the IAEA assay. To answer this question an exercise was undertaken where aliquots of milk
samples were either defatted by centrifugation or homogenised. Samples prepared by these two
methods were then assayed for progesterone, considerably higher values being recorded in
homogenised milk samples. It was indicated that this was because a majority of the steroid was
in the fat phase of milk. However because of marked between-animal variation in milk-fat content,
any comparisons of progesterone values had to be on a standard basis, hence the use of defatted
milk.

Comments on Field Visits and Collaborative Programs

In the course of the field visits to sites in West Java, I was greatly impressed by the extent of
collaboration between research scientists at CAIR who have developed the appropriate technology,
and the DGLS field staff undertaking field evaluation of this technology. The enthusiasm and
interest of farmers who have adopted this technology was equally impressive. I feel that these
interactions are due in no small part to their careful nurturing by Drh Nelly Hendratno.

At Drh Nelly Hendratno's request, during my visit to Gadjah Mada University I also explored
opportunities for possible collaborative programs in nutrition-reproduction with staff of the Faculty
of Animal Husbandry. Facilities in the Faculty for beef and dairy cattle and for goats are excellent.
There is a good cadre of young well-trained and enthusiastic staff, balanced by keen and
experienced senior personnel. Development of collaborative programs would I believe be mutually
advantageous and would have the added benefit of extending the UMB technology in Central Java.

Recommendations:

1. Studies on nutrition-reproduction interactions

The UMB technology has proved its effectiveness for improving growth and milk production in both
small and large ruminants. The next phase of this evaluation process must be to exarrine the
technology in relation to reproductive processes. There are preliminary indications that some
reproductive parameters are improved by UMB supplementation and experiments about to be
undertaken in sheep, goats and dairy cattle will provide more definitive evidence.

It is important however that a range of reproductive traits be measured and those outlined in
Appendix B for the different species should be incorporated into all field trials.

However reproductive-nutrition research should not be restricted only to evaluation of the UMB
technology. I strongly support Professor Leng's recommendation for additional studies on by-pass
(protected) protein effects on reproductive function and the identification of locally available
protected (or protectable) protein sources. Preliminary studies of this nature could be commenced
at CAIR and elsewhere while field evaluation of UMB for reproduction is being undertaken.

As a related issue and applicable to both UMB technology and use of by-pass proteins, there is
a need to determine appropriate timing of supplementation and classes of animals (eg heifers,
lactating cows) in which greatest reproductive responses will occur.

As an example, recent work in northern Australia has indicated that substantial increases in ovarian
activity and improvements in subsequent fertility (up to 20%) can be achieved by provision of
urea-molasses mixtures (up to 2 kg/day) for as short a period as 6 weeks to cows in late



pregnancy. Similar responses could be achievable by provision of a UMB supplement to late
pregnant cows and to pregnant sheep and goats.

An added advantage of this strategy could also be an improvement in birth weight of offspring, for
which there is already preliminary evidence. Since birth weight is closely correlated with survival,
techniques to improve birth weight will also improve overall reproductive efficiency.

As another example of the importance of targeting research on particular classes of animals, recent
north Australian experience suggests that fertility in maiden heifers (2 years old) can be improved
and target weights at mating reduced (from 320 kg to 280 kg) by ensuring that post weaning (6-9
months of age) growth rates are positive. There are similar indications from work in small
ruminants. These areas could be usefully explored.

In conclusion, future studies, as well as examining responses to different supplement technologies,
also need to examine the timing of such supplementation to particular classes of animals in relation
to subsequent reproductive performance and to offspring survival and growth.

2. Additional items of equipment

(a) To facilitate endoscopy examinations in goats and to train staff, two additional items of
endoscopy equipment would be useful:

1. Provision of a pyramidal trocar (cutting edge) to fit the 11 mm Storz Cannula No.
26020EC. The trocar supplied has a non-cutting tip, is extremely difficult to insert
through the abdominal wall and if undue pressure were to be used, could easily
result in penetration of internal organs.

2. Rigid Teaching attachment for telescope — Storz Part No. 29015A. Training
personnel to locate and identify ovarian structures is extremely difficult without a
teaching attachment, since only very small movements of the telescope will often
change the field of vision. This item would greatly extend the capabilities of the
existing equipment which is excellent.

(b) Electronic weighing scales
Any studies of nutrition-reproduction interactions require measurements of liveweight
and liveweight change. While an approximation of change can be determined by
estimating body condition, this technique is often too subjective for research studies.
Provision of a pair of electronic load cells (there are at least 5 different brands available
in Australia; cost range $1000-$2000) is recommended. A portable aluminium or steel
weighing platform could be constructed in Indonesia and both load cells and platform
could easily be transported to different field sites.

3. Training

Mr Totti Tjiptosumirat of CAIR-BATAN has been identified for a training fellowship on
nutrition-reproduction for 3-4 months in Australia. Drh Nelly Hendratno has also identified Totti as
the staff member likely to be responsible for small ruminant reproductive research. I support Dr
Perara's and Professor Leng's recommendations that he spend time with Dr Bindon of CSIRO
Armidale on small ruminant reproduction. However it may also be useful for him to spend 1-2
weeks in my laboratory studying cattle reproduction, while en route to Armidale. However because
of my absence on study leave during 1991 it would be preferable for this visit to take place in
October-December 1990.
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4. Follow up visits

I have indicated to Drh Nelly Hendratno that, should IAEA wish, I would be happy to undertake a
follow-up mission to CAIR during the second half of 1991 to evaluate progress on reproductive
projects, to assist with further training and to assist in planning of future studies.

Persons Contacted:

1. UNDP Regional Office, Jakarta — Mr Marco Landi, Professional Officer

2. Centre for Application of Isotopes and Radiation (CAIR-BATAN)
Drh Nazily Hilmy Director
Mr Hendratno UNDP National Project Director
Drh Nelly Hendratno Research Leader, Nutrition/Reproduction
Drs Totti Tjiptosumirat Research Officer
Drh Sigit Witjaksono Veterinarian
Drh Muchson Arifin Veterinarian
Mr Roestam Research Officer
Mr Bintoro Research Officer

3. DGLS Staff, Bandung and Lembang
Ms Ika Dewi Sartika Extension Officer
Mr Mulyani Extension Officer
Mr Dadang Extension Officer

4. Faculties of Animal Husbandry and Veterinary Science, Institut Pertanian Bogor
Professor Joko Physiology
Drh A Adnin Physiology
Dr Manika Cockrem IDP Project
Drh E Laconi Animal Husbandry

5. Research Institute for Animal Diseases (Balitvet), Bogor
Dr A Wilson Project Manager
Drs Tri Budhi Scientist
Dr Peter Daniels Virologist
Mrs Aida Rompis Research Officer
Drh Padre Veterinarian

6. Faculty of Animal Husbandry, Gadjah Mada University, Yogyarkarta

Dr Sunaryo Keman Dean
Dr Dukut Sularsasa Animal Breeding
Drh Soetimboel Reproduction
Mr Ismaya Reproduction
Drh Sunardi Reproduction
Dr Bugi Rustamadji Dairy Unit
Dr Ali Wibowo Biochemistry
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APPENDIX A

SCHEMA FOR CLASSIFSCATION OF AGE OF CORPORA LUTEA IN GOATS

No.

1

2

3

4

5

Class

Very early

Early

Mid

Late

Very late

Approximate
age(d)

1-3

4-6

7-15

16-18

18+

Colour

Bright red

Cherry red

Pink

Light pink -
yellow

Yellow-white

Comment

Corpus haemorrhagicum
Size =1-3 mm

Size =4-8 mm

Size =10-15 mm

Size =8-12 mm
Often small spot on ovarian
capsule

Size =6-10 mm
Often small spot on ovarian
capsule



13

APPENDIX B
FIELD TRIALS WITH UREA-MOLLASSES BLOCKS

Female Reproductive Parameters to be Measured in Addition to Milk Production and
Growth Data

1. Dairy cattle:

(a) Calf birth weight + calf growth rates
(b) Calf survival rates
(c) Interval calving -> first oestrus

(observations + milk progesterone data — weekly)
(d) Interval calving -> conception

(Al data + palpation + foetal ageing)
(e) Intercalving interval
(f) Pregnancy rate per treatment group
(g) Number of inseminations per conception per treatment group
(h) Body weight at conception

(weekly or every second week body weights)
(i) Condition score: (1) Pre-calving

(2) Calving
(3) Monthly intervals after calving

2. Beef cattle:

(c)
(d)

(a) Calf birth weight + calf growth rates to weaning
(b) Calf survival rates

Interval calving -> conception (milk or blood progesterone + palpation and foetal ageing)
Inter-calving intervals

,. •. (e) Pregnancy rate per treatment group
,,,« (f) Number of inseminations per conception (Al) or number of matings per conception

(natural mating)
(g) Body weight at conception (weekly or every second week body weights)
(h) Condition score: (1) Pre-calving

(2) Calving
(3) Monthly intervals after calving

3. Sheep and goats:

(a) Lamb/kid birth weight + growth rates
(b) Lamb/kid survival rates
(c) Interval lambing -> first oestrus

(plasma progesterone weekly)
Interval lambing -»conception
Ovulation rate
(endoscopy one month after mating)

(f) Number of matings per conception
(g) Pregnancy rate per treatment group
(h) Lambing rate per treatment group

(average number of progeny per breeding female/year)
(i) Body weight of ewes/does at conception

(weekly or every second week body weights)
(j) Number of litters per two years per treatment group

(d)
(e)
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Male Reproductive Parameters to be Measured in Addition to Growth and Wool
Production

1. Dairy and beef cattle:

(a) Scrotal circumference at 1 -2 month intervals
(from 9 months onwards)

(b) Body weight at monthly intervals
(c) Age at onset of puberty

(collection of first ejaculate containing >10 x 106 sperm)
(d) Possible semen characteristics

2. Sheep and goats:

(a)
(b)
(c)

Scrotal circumference at 1 -2 month intervals
Body weight at monthly intervals
Age at onset of puberty
(Artificial vagina (AV) collection of ejaculates at monthly intervals from 6 months)

(d) Possible semen characteristics


