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

11.66

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

Assignment Duties:
Assess progress in projects on nutrition-reproduction interactions in
cattle, sheep and goats.
Assist in analyses of reproductive data.
Further training in knowledge and skills in reproductive physiology and
application of these to field studies.

Background:

The current program at CAIR-BATAN is now in its closing phases. In addition to my previous
report or, reproduction studies (July 1991), Dr J Nolan's report on laboratory studies and Professor
R Leng's report (July 1991) refer to ongoing programs on nutritional aspects. These topics are not
covered in the present report which concentrates on updating information over the past 12 months
on nutrition-reproductive studies in goats and dairy cattle.

Emphasis in the present mission was on discussing and reviewing current reproductive projects.

Work Program:

For the two weeks in Indonesia, I reviewed and discussed data arising from current projects with
personnel; assisted in analysis of data; assisted staff through seminars and tutorials in developing
a better understanding of reproductive physiology and factors influencing fertility in farm animals;
discussed future projects and directions of research; and assisted in the preparation of a
submission to IAEA for funding under the new program 'Development of supplementation strategies
for milk production'.

In relation to the latter development I also visited staff at the Research Institute for Animal
Diseases (Balitvet), Bogor, who may be involved in collaborative studies on nutrition-disease
interactions on fertility.



In addition to the work at CAIR, visits were made to two field sites in the Jakarta region (dairy
farms) and to four field sites in West Java where current studies on nutrition-reproduction are
being carried out in sheep, goats and dairy cattle.

Additional visits were made to the Faculty of Animal Husbandry, Institute Pertanian Bogor, and to
the Institute of Animal Production (BPT) Ciawi where a seminar was presented.

A proposed visit to the Goat Breeding Station, Sumberrejo, Central Java, was not undertaken since
the project at this site had been terminated prematurely. The replacement site at Kulon Progo, also
in Central Java, could not be visited because of time constraints. However, comments on progress
at this latter site are made later in the report.

Activities During Consultancy:

August 10-11 Travel USA - Singapore
12 Singapore - Jakarta

CAIR - Jakarta — discussions staff
13 CAIR - Jakarta — discussions staff, training programs, project reviews
14 CAIR - Jakarta — staff discussions, data analyses, seminars and tutorials
15 CAIR - Jakarta — staff discussions; visit to dairy farm and project site Jakarta

region
16 Field trip (road) to Balitvet, Bogor — discussions on future projects; and to BPT

Ciawi — discussions and presentation of seminar
17-18 Weekend. Preparation of discussion material and seminar and tutorial notes
19-20 Field trip (road) Bandung, Garut, Lembang — dairy cattle, sheep projects
21 CAIR - Jakarta — discussions and seminars
22 CAIR - Jakarta — discussions, data review, project proposal reviews, seminars

Bogor — Balitvet and IPB
23 CAIR - Jakarta — discussions on project evaluations, future research activities,

follow up training needs
Debriefi.-ig meetings with Project Leader and Director CAIR (Dr Nazily Helmy)
Debriefing meeting with UNDP office Jakarta

24 Completion of Mission
To Singapore and Penang

Progress Report on Current and Completed Projects:

Since my previous visit, several projects have been initiated or completed examining reproductive
responses to supplementation strategies. Table 1 of my previous report summarised data on
growth and milk production responses to urea-molasses block (UMB) supplements in dairy and
beef cattle, sheep and goats in Java. There have been significant economic responses to this
technology which is now being widely adopted by farmers. Available figures from Dinas Peternakan
statistics on adoption of UMB technology and some economic analyses of the practices are
summarised in Table 1 of this report for the Garut region of West Java. Data from this region on
UMB technology used on a total of 641 dairy cows, 45 beef cattle and 100 sheep were analysed
to briefly examine the economics of the practice on production traits (not including reproduction).
Basic input data in the model included:



UMB supplementation (/h/d) for dairy and beef cattle — 500 g; sheep 100 g at cost of
500 Rp/kg UMB.

Enhanced output responses include:

Milk production increased by 2.5 116 (7.0 to 9.5 /) @ 375 Rp// with increased butterfat content of
0.1% (2.75 to 2.85) @ 90 ell

Beef cattle growth rates increased by 0.33 kg// (0.3 to 0.63) @ 275 Rp/kg live weight

Sheep growth rates increased by 0.133 kg// (0.150 to 0.283) @ 275 Rp/kg live weight

Table 1. Economic returns (Rupiah) from UMB technology in a farming system at Garut (West Java)
involving dairy (641 head), beef (45 head) and sheep (100 head) production units; responses given are per
head per day, and total response/month for unit

(a)

(b)

Response variable

Milk production (n«641)

Milk 2.5 /
Butterfat 0.1%

Beef production (n=45)

Growth rate 0.33 kg/d

Value/h

750
90

907

Input cost/h

250

250

Net return

590

657

System net
return/mth

11,345,700

886,950

(c) Sheep production (n=100)

Growth rate 0.133 kg/d 366 75 291 873,000

TOTAL 13,105,650

The total net monthly return to the system of about Rp 13,100,000 (USD 6720) represents a very
significant increase in income for the farmers using this technology. For example for the 273 dairy
farmers involved it represents an additional monthly income of Rp 41,560 (USD$21) over and
above normal income, while for the 38 sheep farmers, monthly income was increased by about Rp
23,000 (USD$12). Uncalculated advantages to UMB supplementation also include a reported
decrease in the incidence of post parturient paresis (hypccalcaemia?, hypomagnesaemia) and a
significant reduction in the volume of milk rejected because of either low SG or low butter fat
content. (From 3000 to 1574 /'month in six months period in Garut — estimated savings Rp
534,750.) Anecdotal evidence also suggests an improvement in services per conception from about
6 down to 3 but this needs confirmation. The above data do not include any responses due to
enhanced reproductive function.

Benefit cost ratios for the technology can also be approximated as shown below in Table 2.



Table 2. Simplified benefit/cost ratio analyses of UMB technology in cattle and sheep in West Java

Monthly benefit
(Rp)

Monthly cost
(RP)

Ratio

Dairy cattle
(Increase 75 //mth)

Beef cattle
(Increase 9.9 kg/mth)

Sheep
(Increase 4.0 kg/mth)

28,125

27,225

11,000

7,500

7,500

2,250

3.75/1

3.63/1

4.9/1

Limited economic analyses have been undertaken for dairy cattle reproductive responses and for
production responses from other species and are discussed subsequently in this report.

1. Effects of UMB supplementation on reproduction in goats

Table 2 of my previous report summarised information from two experiments up to 1990 (CAIR;
Sumberrejo) on growth, milk production and reproduction in goats supplemented with UMB. Further
data from 1990-91 on reproductive responses to longer term UMB supplementation is summarised
in Table 3.

Table 3. Effect of UMB supplements from puberty through pregnancy (supplementation period 6
months) on reproduction in Ettawa crossbred goats at Sumberrejo, Central Java

Characteristic
Supplement

(n=10)
Control
(n=10)

Duration of gestation (d)

Kid birth weight (kg)

Total kids born

as Singles

Twins

Triplets

Placlental retention time (hr)

Milk production I'd (52 d period)

144.4

3.3*

17

4

5

1

0.5

1.14

149.6*

3.0

13

7

3

0

1.0

0.8*

' Significant differences between treatments.

Essentially results were similar to previous experiments in that there was a significant
enhancement of birth weight, and milk production, increased litter size and reduced gestation
length. These results are similar to the 1990 data given in the previous report and confirm the
beneficial effects of UMB on reproduction in goats.

Hence both reproductive performance and milk production capacity were significantly enhanced
by both long term (6 months) and short term (3 months) supplementation with UMB. The
economics of the practice now need to be evaluated before firm recommendations for adoption can
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be made, and studies designed to examine responses to shorter periods of supplementation would
seem to be warranted.

Preliminary data on supplementation responses in goats at the new location at Kulon Progo in
Central Java are summarised in Table 4. As these data have not yet been statistically analysed,
caution is needed in interpretation. However trends suggest that responses were similar to those
reported in my previous report and in Table 3 above.

Quite clearly enhanced reproductive performance is occurring as a result of the strategy. The next
phase is a more detailed economic analysis of the practice, together with studies designed to
examine timing and duration of supplementation.

Table 4. Effect of UMB supplementation (9 months) on reproductive performance of Ettawa
crossbred goats in Kaligesing, Purworejo, Central Java, 1990-1991

Characteristic Supplement Control
Characteristic ( n _ 1 5 ) ( n _ 1 5 )

152.5

23

8

7

50

105.3

2.75

95.6

20.0

Indicated by progesterone values from RIA.

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

Data covering the entire period of studies at Sumberejjo from two different studies and at
Kaligesing for another study indicate an enhancement of litter size in response to UMB
supplements (Table 5). Responses in the second study were not as great; however there is an
obvious trend towards improvements in fecundity. A study on levels of embryonic mortality relative
to UMB treatment, as recommended previously, should be undertaken using endoscopy techniques
and observations of kidding rate.

Duration of gestation (d)

Total kids born

as Twins

Singles

Kidding to first oestrus (d)'

Kidding to conception (d)

Kid birth weight (kg)

Age at weaning at 25.0 kg (d)

Kid weight (kg) at
63 days post partum

70 days post partum

147

25

10

5

35

100.6

3.5

90.8

24.5

_
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Table 5. Mean litter size in Ettawa goats either supplemented or not supplemented
with UMB (100 g/W) during late pregnancy and post partum (1990, 3 months) or from
puberty through pregnancy (6 months - 1991)

(a) Sumberrejo

1990

1991

(b) Kulon Progo

Overall

(n-14/group)

(n-10/group)

(n«15/group)

(n-39)

UMB

1.86

1.70

1.67

1.74

Control

1.0

1.3

1.53

1.28

3. Effects of UMB supplementation on reproductive performance of dairy cows —
Lembang, West Java

This collaborative project was undertaken at the Dinas Peternakan dairy research station near
Lembang. On my previous visit, time was spent in discussing design and methodology of this
experiment and it was hoped that useful information on potential reproductive benefits from UMB
technology could be obtained.

Unfortunately, this was not the case. The limited data available were examined, but because of
confounding of treatment x stage of pregnancy/lactation, interpretation was impossible. I therefore
recommended that no further analyses be attempted and suggested possible solutions to prevent
a recurrence of the problem. In view of the critical importance of obtaining reproductive data on
UMB technology, I recommend however that this study be funded either under an extension to the
current project or as a new project, but that such funds not be used at this site.

4. Effects of UMB supplementation on reproductive performance of dairy cattle — Garut,
West Java

This is a demonstration area for the use of UMB technology for improving milk production in dairy
cattle. Production data from 641 head form the basis for the economic analyses presented in
Tables 1 and 2 of this report. Within-farm or within village comparisons of supplemented v
non-supplemented animals is now not possible since all the lactating animals are provided with
UMB. However as good reproductive records are maintained by Dinas Peternakan staff I have
suggested that 'before' and 'after' comparisons of reproductive performance be made and these
data are currently being compiled. Effects of UMB on heifer growth and subsequent fertility are also
to be monitored. In the context of a systems approach, these comparisons will provide an
evaluation of likely trends, accepting however that these may be confounded by seasonal effects.

Associated studies being undertaken by Balitvet staff in these cattle include an investigation of the
effects of nematode and trematode {Fasciola gigantica) infections on production. The site therefore
offers good opportunities to undertake an interdisciplinary study of the effects of parasite infestation
and plane of nutrition on reproductive performance. Such an approach will be included in a
submission under the new program mentioned earlier.



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

In this study, in collaboration with DGLS, reproductive data were obtained from sheep in villages
which were or were not feeding UMB. Whilst within-village control animals were not available,
comparisons of the responses between villages is an acceptable method of assessing trends since
the technology has to be evaluated in the context of a systems approach. At the time of my visit,
data from this study had not been compiled or analysed and hence it was not possible to include
details in this report.

6. Training exercise — correlation of visual appearance of the corpus luteum and plasma
progesterone levels in goats — CAIR

This training exercise, set up on my previous visit, was designed to (1) train staff* in visual
recognition and identification of ovarian structures in order to enhance endoscopic identification of
such structures and for any subsequent field studies on ovulation rates and (2) to demonstrate the
relationships between corpora lutea structure and function, through measurements of plasma
progesterone levels and relating progesterone levels to corpora lutea appearance and size.

During my visit I assisted with the analyses of these data, collected from 47 goats at slaughter.
Whilst there were some anomalies between progesterone values and assessments of age/size of
CL, in general expected relationships of structure and function were demonstrated. A short report
on this project had been compiled by Mr T. Tjiptosumirat and is to form the basis of a short
communication at a local symposium.

Additional practice in endoscopy techniques needs to be undertaken in order to strengthen skills
in identification of ovarian structures. Mr Totti Tjiptosumirat has recently spent some time at
University of New England, Armidale and will be returning there for a Masters program and this
area will be one of his study topics.

7. Use of hormone assays

In general discussions with staff at CAIR, and at one seminar, the application of RIA technologies
in the study of reproduction in ruminants were discussed. Examination of the data available from
both milk and blood progesterone RIAs indicated a good appreciation of the value of these
measurements for assessing reproductive performance. In a previous report I indicated that
measurement of other reproductive hormones e.g. LH, prolactin, may be useful but there is no
urgent need for these developments.

At the time of my visit the laboratory was not doing any assay work with the IAEA I125

progesterone kit and hence I was not able to evaluate laboratory procedures etc. However from
discussions it was apparent that some of my earlier suggestions for improvements in assay
methodology (see previous report) were being followed.

Field Visits:

In addition to the work at CAIR, visits were made to several field sites in Jakarta and West Java
to examine ongoing projects and to discuss possible new projects in dairy cattle, sheep and goats.

Additional field trips were made to the Bogor area and visits were made to
Research Institute for Animal Production, Ciawi
Research Institute for Animal Diseases (Balitvet), Bogor
Faculties of Animal Husbandry and Veterinary Science, Institute Pertanian Bogor, Bogor

where collaborative projects and animal research topics were discussed.
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As on my previous visits to West Java, I was greatly impressed by the extent of collaboration
between research scientists at CAIR and DGLS field staff in evaluating UMB technology. During
this visit an additional site at Lembang was identified as suitable for the larger scale evaluation of
UMB technology on dairy cattle reproduction. There is an intensive and large scale dairy operation
in this area, located close to Bandung and with excellent record keeping facilities organised
through the local Koperasi (Cooperative). Together with an existing site at Garut (up to 90 cows),
a new site at Jakarta (25-30 cows) and the Lembang site (some 60-90 animals) there is a good
opportunity for nutrition x reproduction evaluations of UMB technology in dairy cattle.

Recommendations:

1. Studies on nutrition-reproduction interactions

There is now clear evidence in sheep and goats that in addition to improvements in growth
and milk production, there is a significant enhancement of ovulation rate and hence fecundity
from UMB supplements.

On average, lambing/kidding rates are improved by about 36%, a value closely similar to
values for improved milk production and growth.

Similar data for dairy cattle are not yet available and I recommend that funds be provided for
at least an additional year to enable some of these data to be collected and evaluated.

2. Bypass protein effects on reproductive function

I re-affirm support for Professor Leng's recommendation for an extension of the project to
examine the effects of by-pass protein supplementation on reproduction in sheep and goats
and, should time and facilities permit, in dairy cattle.

3. Strategic timing of supplementation

Studies on optimal timing of supplementation of prepubertal sheep, goats and dairy cattle are
recommended as part of the continuing evaluation of UMB and other supplementation
strategies on fertility. As indicated in my previous report, evidence from North Australia points
to enhanced reproductive function when heifers are nutritionally supplemented post weaning.
An additional advantage of this strategy is the reduced costs of supplementing young animals.
Responses in fertility at first mating need to be determined in sheep, cattle and goats
supplemented or not supplemented in the post weaning period.

4. Follow up visits

A further follow up mission (10-14 days) should be undertaken in the second half of 1992 to
evaluate progress on dairy cattle reproduction-nutrition projects, and to assist with final data
analyses and report preparation.

5. Submission — Coordinated Research Program—"Development of supplementation strategies
for milk producing animals in tropical and subtropical environments"

The institute is in the process of submitting an application for funding under the above new
program. With a background of a successful research and development program in this
general field and a track record of success in developing collaborative programs leading to
adoption of technologies, the Institute has a very good chance of achieving further substantial
successes in this field. I therefore recommend the: their application be strongly considered for
support. Without doubt they are one of the strongest animal science groups in South East Asia
and principles arising from such work will be applicable elsewhere in the region.
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Persons Contacted:

1. UNDP Regional Office, Jakarta — Mr Malhotra — Regional Research Representative
Ms Rini Azis — Program 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
Drh Bokry Jeanne Tuastkal Veterinarian
Mr Roestam Research Officer
Mr Bintoro Research Officer

3. DGLS Staff, Bandung and Lembang
Drh Endang Suharya Head, Provincial Livestock Services, West Java
Mrs Aat Nuriati Senior Extension Officer
Ms Ika Dewi Sartika Extension Officer
Mr Dadang Extension Officer

4. Faculties of Animal Husbandry and Veterinary Science, Institute Pertanian Bogor
Drh A Adnin Physiology
Drh E Laconi Animal Husbandry

5. Research Institute for Animal Diseases (Balitvet), Bogor
Drs Tri Budhi Scientist
Drh Padre Veterinarian
Drh L Soehardno Parasitologist
Dr Sutijono Partoutomo Parasitologist
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