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PHOJECT: 

DATES: 

CONSULTANCY REPORT 

Gustavo Cubillos 

Milk Production Systems, Guyana, Phase Ill 
3-P-88-0107 

September 16 to 30, 1990 

I. TERMS OF REFERENCE 

1 To review the progress made by the project in terms of the 
recommendations made in the previous visit and in terms of 
meeting the objectives stated in the approved project document. 

2. Ta discuss the statistical design of component research and 
provide training to collaborating ~taff in methodological 
approaches to ruminant performance studies. 

3 To visit the farms 
testing activities. 

involved in component research and model 

4. To review th~ information available from Model testing farms 
and the appropriate recommendations. 

5 To collaborate in the planning of the study on milk ma~keting 
and p t"""OCESS i r19. 

6. To present a general view of the project activities as an 
evaluation of accomplishments and mechanisms for problem solving. 

II.ACTIVITIES. 

During the length of this mission the following general type of 
activities were accomplished: 
1. Field visits to sites of component research activities. Visits 
vJere made to: 
a)Moblissa. Grazing e~·:periment, germplasm ev a 1 Lta t ion and 
digestibility trials. 
b)Ebini. Seed production trials of promising grasses and legumes. 
c>Gold Digging and Kavawer. Grazing experiment and cow feeding 
tr·ial. 

2. Field visits to Model testing activities. Visits were made to 
farms at the East Coast, West Bank Demerara, Tihmeri, 
Stanislaus and Unity. 

Sa.int 

3. Training and discussion sessions on specific aspects of 
project activities. The methodological and logistics of component 
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research was conducted for project staff 

4. Meetings with Project Leader and Advisor were 
of ideas and evaluation of project activities. 
were paid to high level staff of LIDCO, NDDP 
Agriculture. 

held to exchange 
Courtesy visits 

and Ministry of 

5. Seminar presentation. 
trees for animal feeding 
members of CARDI; NARI, 
headquarters on September 

A seminar on "The potential of 
in the tropics" was presented 
IICA and other institutions 
27' 1990. 

6. Meeting with project staff. A wra¢ up session with 
personnel to discuss findings and recommendations was 
CARDI headquarters on Friday September 28, 1990. 

Ill RESULTS. 

Legume 
to st-3.ff 
at CARDI 

pt•oject 
held at 

The following aspects are presented on the different project 
a.ct i vi ties: 
1. Institutional and personnel participation. 
2. PrGgress achieved on component research. 
3. Progress on Model establishment and testing 
4. Tools for "e;.~ ante" and other analyses 
5. Seminar presentation 
6. Future project activities 
7. Milk processing and marketing study. 

1. Institutional and personnel participation. 
a) The project cbmmittees. There have been regular meetings of 
the two committees and the main aspects of th~ project activities 
have been presented and discussed in such events. The presence of 
the project Advisor has provided an additional advantage due the 
experience that Dr. Hector Mufioz has in this field. The 
~ommittees are aware of all project activities and there has been 
better institutional participation that previously found. 
b) Personnel. The number of pe~sonnel directly involved in the 
project has increased in relation to the other phases, besides 
IICA has assigned the equivalent of almost one full staff member 
who is working closely to CARDI and NARI staff. Mr Macoon has 
been granted a FAD scholarship to pursue graduate training at the 
University of Florida and Mr A. Dey will receive an IDRC 
scholarship to study in Canada starting in January 1991. The 
staff member that are or will be on. leave are being replaced by 
young professionals recently graduated from the University of 
GLtyana11 
There is a notorious improvement in team working activities under 
the expert guidance of the Project Leader. This is an important 
aspect due to ~he number of institutions that are p-3.rticipating 
in the project. The most actively engaged are CARDI, NARI and 
IICA; it is suggested that more involvement of the NDDP personnel 
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be found specially if future work on validation and technology 
transfer is to be started. 
c) The project in RISPAL. As the member projects in a network 
become more developed and adv3nce further in the achievement of 
their gcals there will be a greater need for strengthening the 
relationship among th~m. In this way a first hand knowledge can 
be exchanged and shared among as many professional staff as 
possible, this aspect is specially important to the members of 
this project where a language barrier exists. Thus is strongly 
recommended that some of the staff be granted the opportunity to 
visit at least two of the RISPAL projects in Central America. 
These could be the CATIE project in Costa Rica, due ta the 
additional benefits of a visit to that institution, and the 
Guatemala project, which is moving into the validation step. 
dJ Execution of the project. The III Phase is half way through 
and the Project Leader and staff are conscious of this fact and 
uf the need to start thinking on the ideas for future activities. 
At this stage is a good time for anybody involved to be able to 
con0ey ideas and mechanisms for improvement of the operational 
~.trateg ie: .. 

2. Progress in Component Research. 
a) General. The work conducted during the 
in the First Progress Report of Phase 
recently distributed and was available for 

last year is presented 
III, which has been 
revie1·~. 

b) Digestibility trial. This trial is to be conducted at Moblissa 
and the four grass species to be studied are being rotationally 
cut every 28 days due to fact that there have been some problems 
with the sheep to be used for estimating digestibility. The 
animals were purchased and transported to Moblissa but 
apparently due to stress three out of four died and the 
experiment had to be postponed. It is a good idea to keep the 
pastures to be evaluated under a cutting regime so when the new 
animals are ready the measurement may be started very rapidly. 
The following recommendations are made relative to this trial: 

i) every effort ought to be done to start 
order to avoid excessive field work in 
cutting regime. 

as soon as possible in 
the maintenance of the 

ii) if the dry s.eason is too marked it will be convenient to 
delay the beginning of the experiment until the start of the 
rainy season; should this be the situation the cutting of the 
grass may be stopped and restarted later on. 

iii) if changes in the botanical composition occur, care must be 
exerted that only the desired grass is being fed to the test 
an 1ma ls-. 

i~) save forage, dry and store it in adequate 
·be u.sed as control for future "in vitro" where 

place so they can 
these samples will 
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be of known ''in vivo" digestibility. 

c) Comparison of the liveweight gains of Heifers grazing 
Brachiaria humidicola (UF 717> and B. humidicola/Desmodium 
ovalifolium Pastures. The experiment was started February B, 1990 
and has been comparing the increase in live weight under 
continuous grazing of the two pastures. The dry matter yield and 
the botanical composition have be~n taken regularly and are 
providing adequate data for further analyses. The following 
recommendations are made~ 

i) there has been an steady increase in the weight of the animals 
from the start to date; however the size of the plots are 
becoming too small for maintaining the animals specially during 
the dry season; thus the e~periment must be stopped at the next 
date of weighing and the animals returned to their owner for 
breeding. 

ii) a new group of animals must be selected and handled for some 
time before they are put into the pastures; this is ~pecially 
important in this trial were the animals are grazing alone. 

iii) in the future when the dry season starts the experiment 
should be stopped based in a combination of dry matter available 
for grazing and animal performance. 

iv) the figures for the above that are suggested are 800 kg DM/ha 
and the ADG is lower than 200 to 250 grams. 

v) if one treatment has enough forage to maintain the animals as 
compared to others it may be continue to run until it comprised 
with the aspects of point iv). 

v1J lighter animals than the one used during the present grazing 
must be selected due to the small size of the plots. 

vii) since there is no Desmodium cvalifolium in 
pasture in replication 4, only 3 reps are to 
next grazing season. 

the corresponding 
be used during the 

viii) 
animal 

for the analyses of the present data refer to the actual 
units that where used during the grazing season. 

c) Evaluation of five levels of rice bran supplementation on the 
production of dairy animals. The trial was started in December of 
1989 and is being run within the whole operational scheme of the 
LIDCO dairy at Gold Digging, therefore is confronted with some 
problems that will have to be taken into account when the 
analysis of the data is done. There was ample discussions on the 
logistics of this trial and the main reccimmendations are as 
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follows: 

i) there are two production systems since the Creole caws are 
milked with the calf at a side whereas the Cuban Holstein 
crossbred cows are being milked without the calf, therefore the 
analysis is to be done considering as two experiments. 

ii) because 
the higher 
amount fed, 

·must be the 

ii i) there 
included in 

of the management of the herd, some of the cows in 
levels of concentrate, could not consume all the 
thus for the analysis, the actual quantities consumed 
factor under study. 

are some data on 
the study since it 

reproductive performance 
is a\/ai lab le 

that may 

iv) there must be special care on handling the data because there 
is no pasture data available and this can very important to 
explain the lack of response of same of the treatments. 

v) the dry season is beginning and it may have an effect on the 
performance of the animals that are due come into the trial 
within the next few weeks; they will have less forage available 
for grazing due to the conditions of the pastures. Th~se, which 
are made of some Brachiara cv. Tanner and Lukuntu <Ischaemun 
timorensis) are have a low availability of dry matter. 

Conducting this experiment have provide a great deal of 
experience to all personnel involved; besides has served to point 
at the factors that must be addressed in the future in terms of 
the facilities that are needed to conduct some sound research in 
animal production with milk producing animals. It is strongly 
recommended that so~e planning on the need of facilities, their 
cost and location be done in the near future. 

d) The evaluation of six stocking rates on Antelope grass on a 
co~stal clay soil. This grazing experiment was extensively 
reviewed at the field and the special meeting at Georgetown. It 
was started on October 19, 1989 and a latin square design has 
been used to maintain the effect of stocking rate upon the 
animals to a minimum when continuous grazing is used. There was 
the opportunity of reviewing .the data almost to the last weighing 
and sampling dates. The stocking rates are achieved through the 
utilization of pastures of different sizes which are grazed by 
t\.'lO a.n imals. 
The stocking rates selected probed to be too wide and the ones at 
the low and high extremes seems to be out practical utilization. 
The heaviest stocking rate could be run for a period of 140 days, 
the pasture on offer became ta low for the animals to be 
maintained for a longer period. Therefore, the decision was taken 
to withdra;.: the animals fr-·om· th21.t treatment and the pasture ~">Ja.s 

allowed to recover. At present, the Antelope grass has recovered 
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and the plot may be used at the start of the next growing season. 
The following are the recommendations for the future of this 
e);periment: 

i) ~ careful review of the actual stacking rates used during the 
first year must be done. For example, using the updated data 
received during the course of the visit the situation is 
something like this: 

Propo·:;ed 
stocking 
rate, AU/ha 
2~ 5(1 

L65 

0.83 
<). 62 

Actual stocking rates, 
Animal Units/ha 
Per 1 Per ,., Per -;r Per L.. . ..) 

1. 40 L55 1.53 1. 3t) 

1 . 18 o. 95 i).93 {). 90 
Cr .. 75 o. 44· (i. 63 
0. 6(; 0.57 t). 60 o. 50 
(L .. 55 0.36 o. 40 o. 49 
0~43 0.33 ()_.33 0. .30 

4 Per 
1 13 ... . 
o. 90 
o. 63 
0. 4< ·-· 
t);z 44 
o. 37 

5 

Average 
AU/ha 

1. 38±0. 17 
0. 9.3±0. 14 
0.61±0.12 
0.54±0.07 
0.45±0.07 
0.35±0.05 

can be appreciated that the actual stocking rates were lower 
the oMes proposed indicating that the carrying capacity of 

this pasture, when managed under continuous grazing, may be lower 
than expected. Thus~ for the next grazing season ought to be 
adjusted and a new range of treatments may be used; there seem to 
be an agreement that it may be possible to have four stocking 
rates under study and these may be: 

0.45 - 0.60 - 0.75 - 0.90 Animal Units/ha 

ii) During the first grazing season only one field replication 
was used, so is not possible to have a very clear cut picture of 
the effect of the treatments upon the pastures. During the field 
visit the possibility for expanding the area specially if some of 
the larger plats are not needed was discussed. It was also clear 
that enough area is available to have al least one more field 
replication and if enough land is available, a third replication 
will be included. 

iii) It has been postulated that the grazing experiments are the 
precursors of animal production systems. Therefore, it is 
important to be able to estimate the different parameters 
associated with them; obviously the pasture and animal are the 
main ones. Thus animals should remain at a given ~tocking rate 
during the whole season to be able to study the effect of 
different levels of forage availability on animal output. 

iv) The length of the grazing season for a given treatment will 
be determined by forage availability. Thus, animals must remain 
in a given treatment until the forage on offer is less than a 
given amount of dry matter for two period of 28 days. If the 
preseMt year d~ta is reviewed, then it will appear that when the 
forage is close or below to 100 kg DM/ha for 56 days would be the 
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time to remove the animals. The decision 
individual basis. The two sampling dates 
decrease in the risk of underestimating due 

must be taken in an 
propos~l allows for 

to sampling errors. 

e) Seed Production. One of the objectives of Phase III is to 
start a seed multiplication program for promising pasture grasses 
and legumes. The Ebini Agricultural Experiment Station has been 
selected as the place for this activity based on the availability 
of land and the possibility to tie it with other activities 
dealing with the development of the savannas under the financing 
of Phase III of the Lorn~ Convention. 
Some of the promising species identified are, 

Grasses: Brachiaria humidicola 
B. decumbens 

Legumes~ 

Andrcpogon gayanus 
Centrosema sp. 
Desmodium ovalifolium 

~hich have been 
the different 
appointing Mr. 

Stylosanthes guyanensis 
planted and it is planned to make observations of 
aspects related to seed production. CARDI is 
Claude Wickham to this post since he has have 

training at CIAT in forage production. 
The following recommendation are made: 

i) The species are going to be used for seed p~oduction so every 
effort should be made to manage and study the plant with 
objective in mind. 

ii) Comparisons of yield of viable seeds of the different species 
under study with that obtained from other latitude and conditions 
must be made to assess the convenience of this effort. 

iii) Special emphasis should be put in recording the features 
related to seed prod~ction such as time of the year when 
flowering begins, length of time from flowering to harvest, yield 
of seed, presence of diseases and pests, length of time from 
planting to seed harvesting. 

iv) Contacts 
comments and 
production. 

must be made with 
orientation for 

Dr. Ferguson at CIAT to get his 
the overall effort of seed 

f) Future component research activities. Component research was 
started at Phase I of the Project, mainly at Moblissa as an area 
representing the Intermediate Savannas 5 later the effort was 
oriented toward the Coastal areas due the greater importance of 
th2 dairy· production system in this area. The utilization of 
Antelope grass in the coast has become the dominant feature of 
the improved pastures and is a well adapted species; moreover, it 
establishes rapidly and has the ability to compete with other 
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species and weeds, has a relatively high level of production and 
withstand grazing when is properly done. Some work has been done 
at Burma and Liliendaal on the utilization of fertilizers and 
cutting intervals and practical experience on the management at 
Saint Stanislaus, all point out to the possibilities in the 
prod~ction systems currently used. Additional inf6rmation on 
stocking rates is being generated at Kavawer and if the 
e~periment is conducted according to the new orientation that 
has been proposed adequate information will be obtained. 

It will be of importance to Guyana and to the project to make a 
review of all available information on this species , present it 
at an internal meeting and discuss the possible lines of work 
based on the e~isting knowledge. Some general ideas for research 
activities can be found in my first trip report to Guyana in 
1986. 

Other lines of research for the coastal area in the pasture or 
L~'.::- forage utiliz.:;.tion field coLild be ::..n~ 

( 

i) Establishment 1 management and utilization of promising grass 
species. The 3ppear.to be at least two species that have shown 
some potential as an alternative to Antelope grass in the coast. 
It will be of importance to see a definition of then main lines 
of research and the places and facilities required to be 
conducted. 

ii) Utilization of legumes. This could be in terms of protein 
banks or association with grasses in special areas of the farm or 
the introduction of tree legumes as was discussed in the Seminar. 
Again a general proposal must be written and discussed with the 
staff of CARDI, NARI, NDDP, IICA and Ministry of Agriculture. 

ii) Dairy cow feeding and management. The utilization of 
supplemental feeding is a common practice in the coastal area and 
some management problem have been identified. There is a need to 
have some orientation and definition in terms of the general type 
of research and the locations where it could be conducted. 

Am ·effort has been done in the past as has been presented in the 
National Livestock Research Programme <1988-1991), but as we are 
coming close to 1991 it could be the opportunity to review its 
goals and base in the experience that has been had to go into 
more detail in some of the most important lines. 

3. Progress on Model establishment and testing. 
The models as have been proposed are 
field. There have been progress in 
emphasis is to be given to this type of 
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a> Model A. Cut and carry system. Th~ proposal indicates that the 
system is based on the intensive utilization of Antelope grass 
which is cut at approximately monthly intervals. The model has 
been established at the following locations: 

1 Unity 5 Mahaica 
2 Novar, Mahaicony 
3 Crane Village, W.Bank 
4 Catherine, Mahaicony 

Farmer 
Arya Pratinidhi Orphanage 
Latchman Singh 
F'ooran Singh 
Harold Crawford 

There is adequate progress at present, except at Farm 4 where the 
system is no longer in use. The problems of pasture management at 
Farm 1 have been solved and there is an excellent opportunity for 
collecting good data. 
There is a need to start collecting data on pasture production 
and utilization besides the other data that is being .obtained. In 
a farm where the forage is cut and hand fed to the animals a very 
close idea on the total amount of biomas~ consumed can be 
monitored. In such a way measurements of the quantity and quality 
can be followed to learn about changes throughout the year. 
It is recommended that a summary of the stage of development be 
made where all characteristics of each farm are to be presented. 
In this way a closer study of the possible deviations from the 
proposal can be found and corrected. Since Farm 4 is not using 
the cut and carry system the evaluation will continue with 3 
farms and up ta date all of them have the system working. 
The planting of some Antelope grass at Farm 2 will provide the 
opportunity for a larger herd, besides the suggestion was made 
that at the higher part of the farm to plant some Tanner and 
forage tress to reduce the cost of raising the calves. 

b>Model B. Rotational grazing systems. There are 4 farms where 
the system is being implemented, it is characterized by the use 
of Antelope grass under rotationa.l grazin•;i with a rest period of 
about 30 days. The test farms are located as follows: 

Fa.rm 

6 
7 
8 

Location 
Bel air, Georgetown 
Timehri 
Crane Village 
Ma_haicany 

Farmers 
St. Stanislaus School 
Ernest Spellen 
Prakash Dyal 
Churaman 

Since there &.re larger farms than in model A, it has taken mor~e 

time to have the model established; again there is one farm, 
number 8, were overgrazing of the recently planted Antelope grass 
may result in lost of the model. All four farms were visited and 
a similar situation as that in model A farm was found relative to 
pasture measurements during the previous months, where none has 
been taken. 
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The recommendation is to establish a pasture production record 
where estimates of forage on offe~ are taken at every visit 
together with number and categories of animals grazing any 
particular paddock. Since the stocking rates of the grazing 
experiment were lower than expected it is important to have,good 
estimations of animals and pasture throughout the year. 
A summarization of data available must be done as soon as 
possible to have an opportunity of learning how big are the 
deviations from the model at present. 

c> General. There have been progress in the establishment phase 
and information is being collected. It would be convenient to 
start reviewing all the information that is available to be sure 
that is being taken properly. 
As has been suggested in the past, drawing of the farm, location 
of building, fences and other important features has been done, 
thus it will be convenient to have them all readily available. 
As the objective of these models is to improve animal production 
through better pasture utilization an effort should be done to 
estimate all aspects of animal feeding. 
!t would be convenient to have a projection of the approximate 
date each model would be completed and define very clearly what 
is needed at each one to be complete. 
Model testing is an activity within the system approach that 
allows to prove und~r farm conditions how the technological 
innovations work; however several aspects must be clear to the 
researcher: 

i) Which procedure have been utilized to establish the model. All 
different components have to be properly documented and the data 
readily available. 

i~) Which are the response of the farmers to the innovations that 
have been introduced. Relative to this point it would be 
advisable to have a questionnaire where the opinions of the 
farmer are recorded at intervals cf three months or less; notes 
on how he sees them and whi~h are the limitations that he feels 
ought to be taken into account. A great deal of useful 
information for future steps can be obtained and can be of 
special value at the validation phase. 

Since there are two groups of staff members giving the follow up 
of the models, one based at Burma and one based at Georgetown, it 
would be advisable to have meetings among them every three months 
to exchange information on the progress achieved and the 
difficulties that have been encountered. 
Once the models are established and also during the establi~hment 
phase of some of the components~ these farms serve very well to 
carry out field days and from there conduct some confrontation 
activities with farmers. In order to do that it is needed that 
all information is properly organized and that a good analysis is 
presented. 
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At present the following informatioh is being collected at the 
farms and some recommendations for improvement are given: 

i) Feedir1ga 
-Pasture and forage production and utilization must be obtained 
at regular intervals. 
-Purchased feed must be properly recorded and changes in type and 
amount must be included at monthly intervals. 

ii) Reproduction. It is being taken and will be very useful for 
the analysis. It must be insured that at all farms is taken with 
the same detail; if not standardize the system. 

iii) Production. There appears to be no problem in this respect; 
data is being taken for the individuals and for the herd. 

iv) Economic. This is a very important type of data that must be 
recorded so proper and valid analyses can be made later on. 
Project staff have to make sure that all inputs and outputs are 
recorded and is necessary to have adequate cooperation from the 
farmer. 

4. Tools for "ex ante" and other analyses. 
The project is_coming to the point where the staff members must 
become familiar 1<-lith the different tools that are available far 
the different analyses that may ·be perform on the data. 

a) Statistical. Many software is 
from the experiments and they will 
most fit their requeriments. A copy 
of experiments was provided by the 
have to be copied 

available to analjze results 
have to choose the ones that 

of the MSTAT-C for analysis 
Consultant~ the Manual will 

b) Herd proyection. A copy of the Dairymod program developed by 
IDB will be sent to the project. Members will have to become 
familiar with program. 

c> General. The analyses that are being conducted allow for a 
better understanding of the operation of the models, the document 
entitled "e;< ante" analysis that was handed to the Consultant is 
a good example of haw the models are conceived and how are they 
expected to operate. It would be convenient. to follow how closely 
the technical coefficients are being obtained so better estimates 
are on hand for the validation phase. 

5. Seminar presentation and staff meeting. 
A seminar on ttThe potential of legume trees far animal feeding in 
the tropics" was presented for project staff. A copy of the paper 
l-'Jhich v-Hs c<.n invited presentation a.t -the XXVI Annual Meeting of 
the Caribbean Food Crop Society is enclosed in Annex 1. 
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The ut~lization of the forage from leguminous trees is a 
possibility for improving the protein content of the basal diet 
consumed by ruminants. There may a place for the utilization of 
some of the species as part of the systems that are currently 
under use in Guyana such as the cut and carry system. There the 
pressure upon the resources is high and means to used them more 
efficiently are to be found. Some categories of the herd may in 
the need of. better quality feed either at certain times of the 
year or throughout, ~nd the tree foliage may have a place. 
Seminars by consultants and other visiting persons to the project 
and the country are means of training personnel. This can be of 
importance when some of the st~ff members have limited experience 
because they are recent graduate from the University. It also 
provide the opportunity to listen to somebody else view on 
particular subjects. 

Most of the points presented in this report were presentad to the 
participating personnel at a meeting at CARDI. After a mission of 
this length, such a meeting is an opportunity to share some of 
~ne main aspects of the visit and get some feedback to better 
understand certain issues. 
Although this type of meeting has been very useful in the past 
other possibilities could be studied. For example, a general 
meeting where all project participants are asked to prepare and 
make a short presentation of their main activities and 
accomplishments, is a good opportunity to begin training in 
public presentation for the young researchers. The presence of 
the Consultant is not absolutely required, but an experienced 
person can provide some recommendations for improving the 
presentation and he gets an idea of the knowledge that each 
member has of his participation in the project. 

6. Future project activities. 
As the project is half~ay in Phas~ III some discussions were held 
with the project Leader and the Senior Advisor to define how the 
work would be oriented. It became clear that the involvement in 
research to contribute to development is a task that never ends, 
because of the dynamic of the situation in a coun~ry and the 
impact that the research conducted has upon the production system 
itsel~. 

It is recommended that a profile be written as soon as pos~ible 

presenting a clear picture of how the project has evolved, which 
have been the previous phases objectives and accomplishments and 
which is the proposed orientation for future activities. 
Since the project has used a system approach to dairy development 
some of the following aspects must be considered at the time of 
writing the profile. 

a> Diagnosis of areas and systems. At present there are two 
models that are being t~sted in the Coast, they are intended for 
two recommendation domains. So a question must be asked, are we 
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reasonably sure that there are only two and there is no need to 
have any activity in this field~ Are the specific aspects of the 
production system that need to be investigated further? A 
specific diagnosis may be proposed if there is any area that 
requires more in depth knowledge. 

bl Component research. Which are the compon~nts of the system 
that require more information for better management. These can be 
divided in broad field of study provided that an idea towards 
which area the project is moving and which are the requirements 
for this. Examples could be as follows: 
i) Pasture species and management. 
ii) Cow nutrition 
iii} Reproduction of the herd. 
iv) Calf management. 

c) Model proposal, testing and validation. Several aspects must 
be taken into account far t~e new profile. Now there are two 
models which are being tested; for these how much farmer 
confrontation is going to be done in Phase III and up to which 
point is expected to be. Is the concept of model the way it has 
been used the most adequate? We can refer to model or the 
introduction of technological innovations and they have to be of 
high impact in terms of the output of the system to be of 
interest to the farmers. If a confidence interval is to be place 
an the innovation at a given recommendatio~ domain, then the 
methodology must be clearly defined. The process of model 
simulation and the different steps that have to be followed for 
doing this type of exercise must be understood by members of the 
project. 

Validation is the phase 
models become useful for 
the methodology to be 
specified. 

where either technological innovations or 
practical use by the farmers. Therefore, 

used must be understood and clearly 

d) Transfer of technology. All efforts within the system approach 
are oriented toward the farm~r, we learn which the problems are 
and we provide solutions for them. Hopefully good solutions ta 
existing problems, thus they must transferred and put to work by 
the farmers themselves. Then the question of how can we best do 
that arises. The methodological aspects of the transfer of 
technology must be defined taken into consideration some or other 
of the following aspects: 
i)which is the impact that can be expected at the national level 
in reducing milk imports. 
ii) which are the requirements 
going to be channeled. 

in terms 

iii) which are the institutions that need 
example. NDDP involvement, which is the 
using now an~ how is going to be improved 
it. 
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iv> which is the proposed methodology itself that is proposed to 
be used, like participation of community leaders; how the results 
are to be measured and other related aspects. 

In order to write to project proposal, which should be ready by 
June-July 1991, it is suggested that the Project Leader and 
Senior Advisor, with the Project Committee support, define the 
appropriate timetable and identify the requirements for external 
help in carrying out the activity. 

7. Milk processing and marketing study. 
One of the objectives of Phase III is to conduct an evaluation of 
present marketing channels for milk and beef and propose 
alternatives if necessary. However. it has been decided that the 
study must be oriented to milk processing and marketing only and 
the following aspects have been discussed and will become the 
terms of reference for a proposal that will be presented by the 
Project Leader to IDRC. 

a> Background information. The dairy producer in Guyana faces 
several constraints for the processing and marketing of the 
product that must be properly identified in order to propose the 
means to remove them. At least three general issues have a 
relation to the problem: 

i) Milk collection. Present routes are not adequatei in part due 
ta the general economic situation of the country where spare 
parts for the machinery involved in the collecting process are 
not easy ta find. This in turn results in a production ceiling 
because no more milk is produced because cannot be sold. 

ii) Use of capital. There are lack of incentives at the farm 
level and no more capital is invested in milk production because 
there are limited oppo0tunities for spending the profits. 
Beside~~ the price of milk is deter~ined based in the official 
rate of exchange for the US dollar, whereas input for production 
are priced on the value of the US dollar at the parallel rate of 
exchange. This creates a cost-benefit problem that affects 
interest in milk production. 

iii> Credit. There are some credit lines at the banks, but they 
are difficult to gain access to them and are of low maximum 
roughly G$ 20,000.= (USS 220) and the that is to serve as 
security is usually not own by the farmer but rented form the 
State. 

b) Terms of 
probiems of 
propose the 
fol lm'Jing: 

Reference. The study should 
milk collection, 

strategy to solve 
processing 

them. It 
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i) Milk collection. 
- A survey is to be conducted to identify p~esent routes such as: 

Intermediaries, by land and rivers 
LIDCO ccllection 
Private producers who sell directly 

- A mechanism is to be proposed to improve this aspect of the 
production and marketing system. 

ii) Milk processing. 
- A survey is to be conducted to evaluate present processing 

activities at: 
the industrial level (LIDCO, GUYSUCO> 
small food industries 
producers. 

A proposal is to be written to improve milk processing at the 
farm or small industry level. 

iii) Marketing of dairy products. 
- A proposal is to be made for the mechanisms for marketing the 
dairy products that would be manufactured at the rural level. 

c) Length of assignment: 4 
the timetable, the members 
timing are to be discussed 
Congress in Montreal. 

weeks; definitive term of reference, 
of the team and the most adequate 
by the Project Leader at the Dairy 

James Smith for his cooperation 
the mission. Dr. Hector Mufioz 

ideas and advise. Messrs J. Seaton 

Note. Special thanks to Dr. 
during the whole term of 
collaborated extensively with 
and N. Cumberbatch made the field trips very pleasant ones. 
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THE POTENTIAL OF LEGUME TREES FOR ANIMAL FEEDING IN THE TROPICS. ' II 
Gustavo F. Cubillos 2 

INTRODUCTION. 

There has been a growing interest in recent years 
on the utilization of leguminous trees as a source of feed and 
fuel in the tropical areas cf the world. The Leguminosae is a 
family of tropical origin and many of the best known tropical 
trees and shrubs have their origin in the American Tropics. 
However, the use of these trees as a component of the feeding 
subsystem in tt'opical product ion systems is of recent date. TJ-,e 
presence of some toxic compounds such as mimosine in Leucaena~ or 
the lack of acceptance by animals of the forage of some species 
sucn as Gliricidia, have been some of the main constraints. 

The interest on tree legumes have resulted in 
several recent meetings to exchange knowledge and ideas on the 
utilization of some· of these species. The importance of the work 
being conducted arises from the problem of deforestation and the 
need for conservation of the natural resources. There the 
assGciatian of trees with crops and pastures have resulted in a 
reduction in pressure upon the productive resources available. 
Although in Central America, the foliage from trees has been used 
for a number of years to feed small ruminants, this practice is 
not a generalized. 

The diversification of the agricultural systems at 
the small farms is very large and it has been reported that 
specially in the hillsides 5 the association of trees and crops or 
pastures can be an alternate solution for conservation of the 
land. 

In the tropical areas the utilization of 
leguminous forage for animal production systems have been studied 
looking at the association of grasses and legumes in pastures in 
a traditional way. This form has the advantage of supplying 
better quality forage 

of the 
and also there 

soil. Recer:t l ~.;~ 
is an increase in tne 

the concept of planting 

Invited pa.per presented at the Symposium on "Tr·::ioi,=:il a.nd 
Subtropical Forage Legumes for the Caribbean Basin'', as part of 
the 26th Ann~al Meeting of the Caribbean Focd Crops Societyi 
Mayaguez, Puerto Rico, July 30-August 4, 1990. 

2 Agricultural Development Consultant, Specialist in Pasture 
Production and Utilization, P.O.Box 66-2050, San Jos~, . Costa 
Pic:i. 
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the legumes alone to be used as a protein bank, has provide the 
basis for managing the crop according to its own nutritional and 
physiological characteristics and to supply a supplement of good 
q~ality. The utilization of the forage produced by trees grown in 
association with crops or pastures can be particularly adequate 
fn~ small farm production systems due to the hand labor required 
fc·r· ma~r1a9ement. 

The objective of this paper is to review some data 
on the utilization of three legume species: Leucaena 
leucocephala, Gli~icidia sepium, and Erythrina sp. as a potential 
source of feed for ruminant animals in the tropical areas of the 
Caribbean Basin. This will be done in terms of the agronomic 
practices, the nutritive value and utilization 
of the biomass and the role of tree legumes 

of the edible part 
in some production 

(..'; I I. AGRONOMIC PRACTICES IN THE UTILIZATION OF TREE LEGUMES. 

( 

One of the most extensively studied species is 
Leucaena leucccephala (Lam.) de Wit, which is a tree legume 
utilized for multi-purpose agriculture. There are 10 Leucaena 
species but L. leucocephala, the most commonly used, is highly 
self-fet-·tilized and -:is is pe:inted out by Brewbaker~ (1982), this 
determines the use of different mechanisms for improvement; this 
can be of great importance if adaption of the plant ta the very 
acid oxisols and ultisols is to be achi2ved. <Hutton, 1982). The 
species of Erythrina and Gliricidia have been little studied from 
the point cf identifying the species available. (Table 1). As in 
the case of Leucaena there is a wide div~rsity that affects their 
productivity in an overall sense. 

Table 1. Species of legume trees used in some production systems. 

Leucaena 
species 
collinsii 
diversifolia 
esculenta 
lanciolata 
leucocephala * 
var glauca 
var salvadorensis 

macrophylla 
pulverulenta 
retusa 
shannoni 
trichodes 

Erytrina 
species 

abissinica 
berteroana * 
cocleata 
costarricense 
fusca 
lanceolata 
poeppigiana * 
variegata 

* Species most commonly used. 

Gliricidia 
species 
maculata 
sepium * 
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The establishment of some the tree legumes has 
followed different patterns according to the use it is intended 
for them. The basic point is to be able to grow the plants in a 
p~rticular environment in the less possible time at the less 
possible cost. Severa! methods have been studied ranging from 
direct seeding, usually in rows for Leucaena to vegetative 
planting of species of Erythrina and Gliricidia. 

In a study being conducted at 6 ecological 
conditions in Costa Rica, it has been possible to obtain plants 
of Erythrina and Gliricidia measuring over 2 m. in ·a 10 to 11 
months period when planted from seed in the humid tropics. <IICA 5 

1989). (Table 21. Although there is little variation in height, 
differences in yield indicate variation in growth habit 5 

affecting the potential of the plant to produce biomass. A 
similar tendency have been observed for Leucaena where the 
\/.?~t-·ieties hc.."1e been 
multibranched, the latter· ones 2.re 

into 
more 

common, 
recomm.ended 

giant .:md 
for pasture 

Table 2. Growth characteristics of some tree legumes at two 
locations in the humid tropics in Costa Rica. <I lCA,1989)* 
Species Height of plant, m <••> 

La Fortuna Siguirres 
Yield of forage,kgGW/tree 

E. peoppigiana 2.0 ± 0.3 2.9 ± 0.7 
E. fusca 
G. sepium 

2.3 ± 0.3 3.5 ± 1.0 
2.4 ± 0.3 4.2 ± 0.8 

La 

1. 7 
2.8 
1. 8 

Fortuna 

± 1. 0 
± 1. 5 

± 1.8 

Siguirres 

7.2 ± 5.9 
13.8 ± 11. 3 
4.1 ± 2.6 

<•> Based on growth period of 10-11 months, planted from seed <2 
to 3 seeds/ posture> at 1.5 x 4.0 m.· 
<••> Measured from soil surface to the highest leaf. 
<***) Measured from the live material standing above 80 cm. 

Establishment is a crucial phase for any crop 
and is particularly so in the case of Leucaena. Studies using 
Leucaena have come to the cbnclusion of the need for 
scarification 5 either mechanical, chemical or by water immersion 
and the work from Hawaii, ha~ become a recommended practice.It 
nas been confirmed elsewhere where local studies using water 
immersion show that a temperature of SOQ for periods no longer 
than 5 minutes provided good results. <Fuentes et al. 1988). Some 
of the difficulties to establish Leucaena has been mentioned as 
the following: a) an inherently low seedling growth rate; b> 
inability to compete well with weeds; c) delayed nodulation and 
d) high pal2tab~lity to native fauna. 

The production of Leucaena in some areas of 
the world for the same variety show ta be highly variable as it 
will depend on the particular environment. The improved cultivar 
c~nningham has consistently had a higher yield than cv. 
F'e;-~i::i. (Table 3). The total of 2b.4 ton DM/ha/year obtained in 

3 



c· ~-_-.,.: 

( 

Ind i2, is an 
in -rt-,e range 
to the yield 

indicative of the high potential of this species and 
of that obtained for the Caribbean, but far superior 
reported from Cuba. As Ruiz and Febles, (1987) have 

i~formed a cutting interval of 8 to 12 weeks do not cause too 
mu=h variation in yield, which varied from 7.2 to 9.2 tan 
OM/ha/year depending on the height of cutting. (Table 4). In 
Puerto Fico, Tergas et al. ( 1989) report that the total yield of 
20 accessions ranged from 7.5 to 15.7 ton/ha/year with big 
differences in dry matter production in the wet and dry seasons; 
the cv. Cunningham and K-28 had an output of over 15 ton 
DM/ha/year~ indicating that is a well adapted tropical legume to 
the local conditions. 

TABLE 3 ANNUAL YIELD OF Leucaena IN SOME AREAS OF THE WORLD. 
(ton/ha/year 

Leucaena cultivar 
LOCATION Per(t 

Australia ( 1) 5.5 
Malasia 8.5 
Thailand 10.8 
India 16.2 

Cl) Average of three locations 
Source: NFTA, 1983 

TABLE 4 YIELD OF Leucaena leucoce12hala 
INTERVALS AND HEIGHT OF CUTTING. CUBA. 

Cunningham 

7.1 
11. 4 
12.2 
26.4 ") 

AT DIFFERENT 
(ton DM/ha/year). 

Height of Cutting I nterva I, weeks 
cutting, cm 

8 10 12 

10 8.4 7.2 7.4 
20 9.2 8.4 8.9 

Average 8.8 7.8 8.2 

Source: Ruiz and Febles <1987). 

When grown in acid soils in Suriname the 
Leucaena, K-8, K-28 and K-67 have reached 

heights oi 9.6 to 9.9 m in 38 months. In the first 19 months the 
g iar~t ;.,1.arieties of 

hEight varied Trom 6.7 to 7.0 m showing the potential for wood 
production in this particular environment. <Kerkoff et al.1989). 

The comparative yield of tree legumes as 
shown by Panjaitan et al. (1989) in Indonesia varies depending on 
the agroclimatic zones where the plants are grown, provided they 
receive a similar ~anagement. The production of Leucaena cv. 
Cunningham varied from 0.25 to 27.1 ton DM/ha/year depending on 
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the location whereas G.sepium varied from 2.6 to 27.0 ton 
i OM/ha/year. These figures show that the potential of both species 
i is ~imil~r when grown under the same adequate conditions. 

( 

The evaluation of several lines of Gliricidia 
d~ne by ILCA in Africa ev1aence that a good indicator of 
potential pe~formance at a site can be obtained from primary 
growth and initial coppice growth vigor. The variation in 
productivity and growth in a relatively small collection allows 
vast space for genetic improvement. CILCA, 1987). 

I I I. THE NUTRITIVE VALUE OF FORAGE FROM LEGUME TREES. 

The best indicator cf nutritive value of a 
Torage is the arimal performance that is obtained under practical 
ccnditions. With highly variable material such as the edible 
biomass from trees a first approach is to analyze the different 
constituents by chemical anc laboratory means. The chemical 
composition~ digestibility, and mineral content of the plant 
material vary depending en the species and varieties, the parts 
of the plant <leaves 5 stems 5 petiole>, stage of maturity (before 

or after floweriGg), fa.etc.rs, env· i ror.men ta. l 
~cli!T~a.te:: temper.3. tu.~--e, r.:3.inf.=tll, ·5ea:=.c1n) ; and the 

management and cultural practices. 

The importance of the part of the plant is 
p~esented in Table 5~ whers some chemical characteristics cf the 
forage of Erythrina so. and G. sepium from Costa Rica are shown. 
•ne crude protein content varies with plant portions 
<laminae>green st~m>petiolel but rumen degradability follow a 
dif~erent-pattern (green stem>petiole>laminae). 

Since the forage of these species has 
looked upcn as a source of protein several studies have 
conducted i~ Costa Rica to learn a~out rumen degradability of 
protein fractio~. Recently~ Circe Ramirez C1990) has found 
potential degrajability of protein of G. secium to be 87.9% 
four months of regrowth significantly declining to 77.3% at 

c:._; 
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TABLE 5 SOME CHEMICAL CHARACTERISTICS OF THE FORAGE FORM 
Erythrina sp. AND G. sepium IN COSTA RICA. 

Species 

E.berteroana 
E.poeppigiana 
E.goeppigiana 
E.Q80ppigiana 
G.s8pium 

Laminae 
PC lVDMD 

Part of the plant 
Petiole Green stem 

PC IVDMD PC IVDMD 
% % .% 

27.3 54.6 7.6 42.6 8.4 41.8 
31.3 43.9 12.2 56.4 10.7 45.3 
30.3 10.4 22.4 
29.1 52.1 9.6 67.2 
26.9 12.5 18.9 

Source 

Benavides,1985 
Benavides,1988 
Pezo etal,1989 
Russo, 1984 
Pezo etal,1989 

Several studies estimating the nutritive 
value of the species show that in general they have high values 
of crude protein ranging form 19.7 to 38.3% with IVDMD of 22.7 to 
72.0% or higher. The great variation would depend on the 
species, age and other management aspects. But it can be 
postulated that all have a potential value for feeding animals. 

IV. ANIMAL PRODUCTION RESPONSE USING LEGUME TREES. 

Animal response has been mainly studied with 
ruminants, although some work has been done on the utilization of 
dry leaves of l~gume trees in feeding poultry and rabbits, but it 
will not be review2d here. 

Small ruminants. The use of Erythrina and 
Gliricidia for feeding milk producing goats have been extensively 
stu~ied in Costa Rica. The consumption of the forage of Erythrina 
and Gliricidia by milking goats, ranges from 95 to 158 g/kg W .~, 
which seems ~o be adequate to provide the requirements for 
product~on. A significant lin2ar effect of supplying different 
levels cf E. poeoaiqi~1a on milk production have been reported. 
CPezo et al,1989>. A partial substitution effect on the 
ccnsumption of chopped grass was observed, but it was not large 
enough to overcome the additive effect on Total Dry Matter 
Int2ke. <Table 6). These same authors have found that the ruminal 
d~g~adation of the nitrogen fraction of E. poeppigiana is very 
rapid and they have postulated that the microbial protein 
synthesis could be stimulated by adding sources of readily 
fermentable carbohydrate~ such as ripe bananas. However, the 
results of the research conducted so far have failed to 
demonstrate the advantage of using sugar as a supplemental source 
of energy to the nitrogen of the legume. They have indicated that 
the apparent adequate ratio of energy Cwhen supplied by ripe 
bananas) and protein (supplied by E.poepcigiana) is in the order 
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of 40g PC/MCal DE and this must be maintained for efficient milk 
production in goats. 

TABLE 6 THE EFFECT OF SUPPLYING DIFFERENT LEVELS 
OF E.poeppigiana ON MILK YIELD OF GOATS 

LEVEL OF E.poeppigiana, % BW• 

0 0.5 1. 0 1.5 
INTAKE 
G.W. kg/animal/day 1.16 1.34 1.52 1.62 
E.Qoeppigiana 0 0.20 0.40 o .. 55 
Chopped grass 0.69 0.67 0.65 0.60 
Green bananas 0.47 0.47 0.47 o._47 
DMI. g/kg w • 1' 95 113 126 139 

MILK YIELD, 
g/animal/dax 326 606 695 820 

* Significant Ii near effect <P~0.05) 

Source: Adapted from Pezb et al. (1989) 

Few comparisons hav~ been made on the use of 
different tree legumes on animal product. There are apparently 
little variation among species of Erythrina as compared to 
Gliricidia as has been reported. in Southeast Asia. At Costa Rica 
Pezo et al. 1989, have reported a higher intake of the foliage of 
E. ooeppioiana as compared to Gliricidia seaium, resulting 
significant nigner milk production in goats (1260 vs. 

in a 
1110 

Cattle Production. The largest amount of 
information comes from the utilization of Leucena as a source of 
protein in bovine production systems in parts of Southeast Asia, 
Hawaii and more recently from Cuba and other countries in the 
Caribbean Basin. Early work of Henke in 1958 as reported by 
Pluc~nett (1970) indicate that when the stocking rate was 
maintained constant at 1.24 steer/ ha the liveweigh~ gain per 
hectare i~creased linearly with total annual rainfall. 

In a commercial production system in Hawaii, 
results for a 12 year period clearly indicate the potential of 
Leucaena for milk production. A stocking rate of 6.1 cows/ha has 
been maintained with an average milk production of 9770 kg per 
hectare/year plus 400 kg/ha of liveweight gain. The animals 
received liberal amounts of concentrate and produced 12.5 kg of 
milk/caw/ day, when grazing Leucaena pastures planted at 1 m 
distance between rows with Guinea grass tjrowing among the legume 
plants. CF'u.cknett, 1'=?70). Recently, Ruiz and Febles <1987) 
reviewed the information available on the utilization of Leucaena 
and .have indicated that in Cuba the interest on the use of this 
leQume has been started as a mean of decreasing the amount of 
conce~trates being fed to milking cows. Far short term trials 
conducted in the island, they found that 4-5 kg of green forage 
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of Leucaena were able to replace 4 kg. of commercial concentrate. 
In several trials in Cuba using Leucaena as protein bank and 
managed in conjunction with different pastures, milk yield of 
more than 11 1 per cow/day have been obtained when the pastures 
were managed at a stocking rate of 2.0 to 3.6 head/ha. (Table 7). 
The basic pastures have been Star grassi Guinea grass or Bermuda 
grass and the cows have been allowed to graze the Leuc~ena 
pasture for a limited time of the day. Milk production per cow 
varied depending on the grass and the management received, the 
consumption of Leucaena was estimated at 2.7 -3.0 kg/cow/day 
which considerable less than the 11.8-23.6 kg/cow estimated by 
F'lucknett <1970). 

TABLE 7 
PASTURES 

MILK PRODUCTION FROM Leucaena WITH DIFFERENT 

PASTURE TYPE 

Stargrass cv. Jamaica 
Guinea grass cv. Likoni 
Bermuda cv. Coastcross 1 

Stocking 
rate 

cow/ha 

2.0 
2.0 
3.6 

Milk Yield 

kg/cow/day 

14.9 16.8 
11. 7 - 12.3 
11. 1 - 12.4 

Source: Adapted from Ruiz and Febles, (1987). 

The utilization of Erythrina or Gliricidia 
for animal feeding has received less attention so far. In Costa 
Rica, Pineda as cited by Pezo et al. (1989) studied the 
replacement of soybean meal by E. poepoioiana as protein 
supplement. The data of Table 8 show that the quality of the 
protein from the legume foliage was lower than that of soybean 
meal but d~e to cost and need of cash by small farmers there may 
be an economical advantage when 67% of the protein requirements 
is supplied as legume foliage. -·· Indonesia, the utilization of 
gliricidia has been reported by Lana et al. (1989) on the 
preference of various parts of the plant by steers. Although 
there is a decrease in total Dry Matter consumption when the 
animals were fed G. sepium from a normal value of 3% to 1.7 -
2.2% bodyweight depending on the age of the leaves, no 
deleterious effects were reported. A significant larger 
consumption of old 1eaves as compared to young ones was observed 
and it was postulated that the astringent odor and flavonol 
conte~t may be the factor involved in reducing consumption of 
yoLcn•; leaves. (Tat.le 9). Thii::. should have management implications 
from the pcint of view of incorporating the species into a_ 
production system. 
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TABLE 8 THE .EFFECT OF SUBSTITUTING SOYBEAN 
MEAL BY E.poeppigiana IN LIVEWEIGHT GAIN, 
INTAKE AND In vivo DIGESTIBILITY IN HEIFERS. 

PROTEIN SUPPLEMENT 
100% SBM 67%SBM 33%SBM 

33% E.P 67% E.P 100%E.P 
INTAKE, " B w 

Soybean meal 0.46 0.31 o. 15 o.o 
E.poeppigiana o.o 0.26 0.52 0.79 

DIGESTIBILITY, ';{. 

Dry matter 62 60 60 58 

LIVEWEIGHT GAIN, 
g/animal/day 410 366 372 294 
So1_i.rce: Pszo et a 1. (1989) 

TABLE 9 CONSUMPTION OF G.sepium FORAGE BY STEERS 
IN INDONESIA 

TOTAL CONSUMPTION: 

Green weight, 
kg/animal/day 

Dry weight, 
kg/animal/day 
Source: Lana et al 

Young 
leaves 

12.9a 

3.la 
(1989) 

PART OF THE PLANT 
Old 

leaves 

16.6b 

4.lb 
• 

Mixed Whole 
leaves branches 

13.9ac 15.2bc 

3.5ac 3.9bc 
I 

Comparisons among species are difficult to 
conduct due to problems of keeping the materials uniform. 
However, in Guatemalai comparing Gliricidia and Leucaena a 
significant higher Dry Matter intake was obtained 0ith the former 
when fed ad libitum to milking cows in the tropical lowlands. 
(Vargas and Elvira, 1987). 

Fecent ly, 
differences in milk production 
E.ooeaoiqiana as sources of 

Aba.r-ca.~ ( 19B9) , ha·::; found 
fishmeal and per cow, comparing 

protein for dairy ccJ.v--1s g re.zing 
African Stargrass pastures in the humid 
E.cceooigiana was used, lowe~ milk production is 
econGmic benefits are increased by a reduction 

tropics. 
obtained but the 
in the variable 

thus the use of the tree legume may be a suitable 
.3. l ter-n.a. ti \/E 

. .1-
1 '..r 

fer small holder when 
is pointej out that 

they have low quality pastures . 
there is a need to study the 

utilization of E.ocepoiqinia at a farm level so 
a continuous use in terms of adequate 
recommended. (Table 10> . 
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TABLE 10 EFFECT OF PROTEIN SUPPLEMENT ON MILK PRODUCTION 
IN THE HUMID TROPICS 

PROTEIN SUPPLEMENT 
FISH MEAL E.poeppigiana 

MILK YIELD, kg/animal/day 9.0 8.2 

D.M. INTAKE, % BW 
Star grass pasture 1.93a 1.24b 
Supplement 1.08b 1.55a 

Total 3.0la 2.79a 
Source: Adapted from Abarca (1989) 

V. THE UTILIZATION OF TREE LEGUMES IN PRODUCTION SYSTEMS. 

The use of trees in association or not with 
crocs and pastures fall into the category of agro-forestry 
systems and 
many areas 
small farms 
Africa. 

constitute an approach to suitainable 
of the tropics. They are of special 

in CEntral America, Southeast Asia 

agriculture 
importance 
and parts 

in 
in 
of 

The main agro-forestry systems are three: 
alley farming, use of live fences and the protein bank. Since the 
legume trees have become important for their supply of Nitrogen 
either in the form of protein for animal feeding or as a form of 
incorporating the element to the companion crop or pasture will 
be briefly presented. 

1. Alley farming. Refers to the system where 
crops or pastures are grown between hedgerows of planted shrubs 
a~d trees which are periodically pruned to prevent shading of the 
companion crops. Kang and Onafeno (1989) have referred to alley. 
cropping when the system uses arable crops and the pruned 
material is used for mulch and green manure. The use of species 
like Leucaena and Gliricidia have resulted in the improvement of 
soil fertility and increase in yield in companion crops such as 
maize after several seasons. <Shannon et al.1989). The forage 
biomass produced by E.poeppigiana have been studied in Costa Rica 
whe~e the species is traditionally used as a shade for coffee and 
cacao. The yield of the biomass, that may be of interest when is 
to be used for animal feeding~ depends on the frequency of 
pruning. In the humid tropics of Costa Rica, the annual forage 
production of E.poeppigiana is inversely related to the numbers 
of pruning per year. <Table 11). However, the leaf yield increases 
as the trees are defoliated more often. The nutrients produced by 
the trees are recycled within the system and also are affected by 
the frequency of pruning. <Table 12l. Since, this systems has been 
used for recycling nutrients, the utilization of the edible 
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biomass for animal feeding could endanger the sustainability, 
because the more easily mineralizable portions are removed. 

--

TABLE 11 BIOMASS PRODUCTION OF E.poeppigiana UNDER 
DIFFERENT PRUNING FREQUENCIES IN COSTA RICA Cl> 
PRUNING ANNUAL PRODUCTION, kg/ha 
FREQUENCY 
NQ/year Leaves Stems 

1 3270 15200 
2 3900 7700 
3 4340 3510 

(1) A total of 280 trees/ha at 6 X 6 m spacing. 
Source: From Pezo et al <1989). 

Total 

18470 
11800 
7850 

TABLE 12 ESTIMATED AMOUNTS OF NUTRIENTS RECYCLED FROM 
LEAVES OF E. poeppigiana IN COSTA RICA. 

NUTRIENT, PRUNING FREQUENCY, NQ/ year 
kg/hciJyear 1 2 3 

·- -. /··---....,,., 

Nitrogen 330 '._269 ·~-~-?~ 
Phosphorus 32 '21 14 
Pota.ssium 156 150 119 
Calcium 319 1'26 94 
Magnesium 86 ·51 27 
Total Dry Matter 22750 13714 7850 

-source: Pezo et al. from Russo ( 1984). 

From the animal production point of view 
systems where the legume trees are interplanted with pastures 
either for direct grazing or under a cut and carry system have 
been studied in Costa Rica. The total annual forage of Stargrass 
increased when associated with E.poeppigiana and a fair amount of 
nutrients were cycled from fallen forage. <Table 12>. 

2.Live fences. The use of G.seoium and 
E.bertercana 2,s live fences is a common pre,ctice in the humid and 
wet~dry tropics of the Caribbean Basin. In a study of the 
cultural practices and uses of G.seoium in Costa Rica, it was 
fourd that 67% of the farmers that use the species in live 
fen·=e::; 5 utiliz.ed the edible biomass for feeding and 'tor shade of 
the animals. In the southern part of Mexico, in 9 out of 10 
cattle farms use G:seoium as live fence. 

11 
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The work of CATIE in Costa Rica <Pezo et al. 
1989>, show that the biomass production in this system is 
affected by several factors such as age of the trees, distance 
between trees and pruning frequency. Some results cf the 
evalu3tion of G.se~ium and E.berteroana in the lowland humid 
tropics show that the biomass yield increases as the pruning 
interval is longer, but the edible biomass does not have as 
marked an increase <Table 13). Although, the data come from 4 
different locations both species have a similar potential, but 
G.seai~m tend to be more variable. 

TABLE 13 BIOMASS PRODUCTION FROM LIVE FENCES OF ~ 
berteroana AND G. sepium IN THE LOWLAND HUMID TROPICS. 

PRUNING ED lBLE TOTAL 
INTERVAL, BIOMASS, BIOMASS, 
months. kg OM/km/year kg OM/km/year 

E. berteroana 
2 1058-2168 1058-2168 
4 1769-3976 3132-6201 
5 1435-4218 3189-8273 

G.sepium 
2 139-1244 139-1244 
4 1001-5580 1581-7771 
5 353-3546 589-7483 

Range values from four different locations 
Source: Pezo et al. (1989). 

3. Protein Banks. This systems has been 
widely used with Leucaena and some results already presented show 
the potential for small and large farm operations. An interesting 
aspect that would need more research comes from the idea that 
during the wet season, animals introduced intc the bank will tend 
to consume the grasses associated with the legume and have little 
consumption of the tree. This can be of particular interest to 
small producers where the reduced size of the farm- require a 
maximum use of the land. Additional information on the 
utili=ation of G.sepium and E.berteroana as protein bank have 
be~n started at CATIE where preliminary data show that 19.4 and 
27.0 ton/ha/year pf dry matter can obtained for each species, 
respectively. CPezo et al.,1989). In a trial to study acceptance 
of different strains of G.sepium in Guatemala, it has been found 
that after the initial cutting made 10 months after seeding, the 
number of branches per tree varied from 3 to 14 and the trees 
1r1ere re::1d:;.·· for gra_zing after 78 days. (Roldan et al. 1990). 

Cai.Se 

i~novative ways of 
of G.sepium and 

looking at some tree legumes such is the 
=E"-r_,y.__t-=-r'-" ...... r--'i~r-'-. =a __ s=o-"-. need to be further 
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investigated to determine the adequate management of the crop. 
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