
Funding Strategy for the Implementation of the Global Plan of 
Action for Animal Genetic Resources1 

Project Report Form 

I. General Information 

Applicant contact information  

Organization name Directorate of Animal Science,  Ministry of Agriculture of 
Mozambique 

Organization type (e.g. 
NGO,...) 

Ministry 

Contact person Dr Maria Da Gloria Taela 

Position  

City/Country Maputo, Mozambique 

Address Animal Production Institute 
P.O.Box 1410 

Telephone +258 -1-720395 / +258-1-721972 

Mobile  

Fax +258-1-720396 / 712972 

E-mail mtaela@hotmail.com; popytaela@gmail.com 

Website  

Skype contact  

 

Project summary  

Project title Genetic and phenotypic characterization, 
multiplication and conservation (In-Situ and Ex-Situ) 
of native cattle breeds of Mozambique for their 
sustainable use and development 

Date of signature of the LoA 26/09/2013 Reporting period Final 

Total Budget US$50 000 Budget received US$44,871 

Delay in the reporting  

Responsible officer (FAO) Paul Boettcher 

I. Progress and outputs 

Executive summary - Provide essential information about the progress and the outputs 
produced during the reporting period of the project. Write in a straightforward, clear and concise 
narrative style. 

 

1. Introduction of the final advancements of the project 

 

                                                           
1 The Global Plan of Action for Animal Genetic Resources can be found at 
http://www.fao.org/docrep/010/a1404e/a1404e00.htm  

http://www.fao.org/docrep/010/a1404e/a1404e00.htm
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Since the activities reported in the third reporting period, advancements made were basically 

the efforts in order to accomplish with the planned activities and generate, as much as 

possible, the expected outputs of the project which consist on:  

 
• Description of desired phenotype for native cattle breeds (Landim, Angoni and 

“Bovino de Tete”).  
According to the report of the first breeding workshop, traits that distinguish native cattle 
from exotic cattle breeds are: (a) the body and hooves size (native cattle are 
comparatively smaller than exotic), (b) resistant to harsh conditions (native cattle are 
resistant to feed shortage, heat, parasitic infestation, including tick borne diseases) and 
(c) fertility (both native cattle are very fertile). Among the three native cattle breeds 
Landim cattle are bigger than the Bovino de Tete and this than the Angoni. Angoni has a 
comparatively bigger hump than the other two native cattle breeds. Angoni and Bovino de 
Tete have smaller carcass cuts compared to Landim.  
 
After deliberations, farmers were unanimous that the priority traits that they would like to 
see improved in their herds include: 

   
i. Reproduction traits – fertility – the current fertility rate for native cattle is around 53% 

while in the past it varied from 83 to 93% (Taela, 2011) 

ii. Growth rate 

iii. Resistance to diseases and harsh conditions 

iv. Mature size/weight – the average mature weight was 450 kg for Landim and 250 kg 

for Angoni and currently is around 350 kg for Landim and 200 kg for Angoni cattle 

breed (Taela, 2011) 

v. Carcass yield and meat quality traits 

 
• Phenotypic data of the three native breeds 

Phenotypic data from the three native cattle breeds has been collected and the process 
continues. Database from Landim and Bovino de Tete is on possession of the project 
team however, for Angoni breed most of the collected data is still at the project site with 
the local team because the place is out of reach due to political instability and they have 
no internet. Efforts were made in order to operationalize a mobile internet access to 
enable sharing of information and sending data, however this was unsuccessful due to 
lack of facilities. The project coordinator travelled to Tete project site and managed to 
recover some data.  
 

• Lists of “selected” breeding bulls for each breed, based on phenotypic data and 
appearance. Annex 4. 
 

• Estimates of inbreeding coefficients based on pedigree data, where available.  
For estimation of inbreeding coefficient, since there was no information about the 
paternity of the animals, we had to rely on the results of molecular characterisation, on 
the current animals. With rehabilitation of paddocks and, resumed separation of 
breeding groups, paternity information is currently being recorded and will be available 
with other information already being taken, pedigree information will be complete and 
inbreeding coefficient will be possible to estimate. 
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• Increased purity of the young stock Landim cattle at Chobela Research Station 
restored. See annex 3 about Inseminations with pure Landim semen. 
 

• Increased number of cattle of native breeds on station (Research Stations of 
Chobela, Mazemichopes, Marara and Angonia) and on farm  
In Landim cattle, beside the 10 calves born from Artificial Insemination, 9 at CRS and 
1 at Mr Philip’s farm, 67 Landim calves were born at CRS by natural mating. At Mr 
Phillip 48 Landim calves were born from natural mating.  
 
In Tete province, native calves born were 37 for Bovino de Tete breed and 3 for Angoni 
cattle breed. It was not possible to access the area were most of Angoni cattle breed is 
kept, therefore data from this breed is still not available. Efforts are being made in order 
to gather information on this breed. 
 

• Increased quantities of semen from “selected” native cattle at the AI center in 
Matola 
See annex 1. Presently, the project is continuing with semen collection and liquid 
nitrogen has to be purchased in a monthly base, while we sought for funds to 
establish a mini factory for Liquid nitrogen. 
 

• Increased capacity for management of animal genetic resources 
In order to increase capacity of national staff and breeders, for the management of 
animal genetic resources, 3 workshops were held.  
 
On the first workshop, it public awareness was created about animal genetic resources 
and their importance, the risks they are exposed to and the possible interventions to 
mitigate these risks, therefore aims the present project. 
It the methodologies and the tasks to undertake by the different project participants 
were explained. The expected results and steps to accomplish were also subject to 
discussion during the first workshop. 
Farmers were explained about the importance of: 

 selecting animals according to the purpose (breeding, draught power, 
etc), 

 taking body measurements and their relationship with production 
 weighing animals 
 animal husbandry practices  

 
During the second workshop, farmers were trained on the aspects discussed on the 

first workshop and they were provided tools to perform, with supervision from the 

provincial technician, the weighing and body measurements and other aspects that 

would enable selection of superior animals for breeding. 

The training in data collection, handling and analysis was conducted during the third 

workshop that was held at DCA in Maputo. In this workshop participants were from 

institutions that deal directly with research and development in the livestock sector 

and some representatives from cattle farms were also invited. 

Regarding infrastructures, 4 corridors were built and 2 refurbished. These corridors 

enable to restrain animals for diversity of interventions, including data collection. 
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Some paddocks were also rehabilitated and this enabled division of breeding groups 

in order to ensure paternity identification and assist in breeding program. 

 

For these to be possible, some minor changes on the locations of activities had to be 
introduced, as reported in the 3rd report. Political tension and feed scarcity due to 
draught were the main reasons for the changes. 
 

 

2. Activities undertaken (please put as annexes workshop proceedings, list of 

participants, pictures, etc.) 

The undertaken activities consisted on: 

 

a) Reinitiation of semen collection from the trained bulls (annex 1) 

b) Compilation of performance data from some participating farms (annex 2) 

Available databases are: 

- Birth weights from Bovino de Tete (dados de pesagem de vitelos de Bovino de Tete) 

- Weights of young bulls at Chobela Research Station (Pesagem novilhos Chobela) 

- Body measurements of bulls at CRS (biometria machos bovinos EC) 

- Beef cattle Chobela 

c) Continuation of Artificial Insemination for restoration of purity of Landim cattle 

breed (annex 3) 

d) Selection of superior native bulls, from the participating farms, in order to improve 

productivity in the smallholder farms. These bulls will be used following an agreed 

rotating scheme were bulls from one community will be taken for breeding in a far 

community ensuring that it is not related to the females that is going to mate with (annex 

4) 

 

 

 

3. The extent to which outputs are being achieved (please fill the work plan status)  

 
 
  



II. Implementation 

 

Activity 

Month 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Identification of cooperating 

breeders 
                              

Rehabilitation of animal 

facilities for data collection 
                              

Field trips (30 in total)                               
Stakeholder workshops (3) to 

define desired phenotype and 

breeding goals 
                              

First visit by ARC scientist to 

develop data collection and 

analysis plan 
                              

Analysis of existing 

performance data and pedigrees 

from research farms 
                              

Stakeholder training in 

phenotypic data collection (3)                               

Phenotypic data collection                               
Selection of superior males                               
Semen collection and 

processing 
                              

Report preparation and 

publication of results from the 

characterization of phenotypes 

and production systems 

                              

Second visit by ARC scientist to 

evaluate project activities, plan 

DNA studies and provide 

training on data analysis 

                              

Stakeholder data follow- up and 

selection/breeding workshops 

(3) 
                              

Stakeholder lessons learned 

workshops (3) 
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Budget status (See also the financial report)  

Activity Inputs (labour etc) Number 
of units  

 Unit 
cost 
(USD) 

Total 
costs 
(USD) 

Full time staff     
Project coordination Coordinator  72 80 5,760 
Semen collection, 
processing and 
storage 

Lab technician 38 50 1,900 

Financial 
management 

Accountant  10 50 500 

Project staff training, 
molecular studies 

Consultant  

 

1 800 800 

Activity Inputs (labour etc) Number 
of units  

 Unit 
cost 
(USD) 

Total 
costs 
(USD) 

Data collection and 
Artificial Insemination 

Seasonal workers – 
Rehabilitation paddocks 
and corridors 

4 500 2,000 

Training on 
phenotypic data 
collection, animal 
breeding, etc 
(4 sites x 3 worksops 
x 30participants) 

Workshops 

Refreshment 

Materials      

3 

360 

360 

240 

8 

8 

720 

2,880 

3,240 
Field work 
(workshops, 
participating herd 
management) 

Local travel: 

Round trip 

Daily allowance 

Tete (Angonia + Tete): 

Air trips 

Daily allowance   

               

10 

40 

 

16 

136 

 

35 

70 

 

250 

70 

 

350 

2,800 

 

4,000 

9,520 
Project planning and 
evaluation with our 
partners 

Regional travel 

      Round trip 

      Daily allowance 

 

2 

14 

 

570 

100 

 

1,140 

1,400 
Material, equipment 
and consumables 

Kit for collection and 
conservation of semen 
(replaced by seasonal 

12 70 840 
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workers to look after 
semen bulls) 

Ear tags 

Liquid nitrogen tank 
(replace by liquid 
nitrogen) 

Kit for AI 

Circuit break for the AI lab 

Animal handling and vet 
drugs 

Scale and accessories  

 

 

450 

116 

2 

2 

1 

1 

 

1 

2 

50 

213 

135 

4,872 

 

 

450 

232 

100 

432 

135 

4,872 

Field work Vehicle maintenance   1 80 

 

800 

 

III. Problems encountered and actions taken or requested to resolve 

them  

If relevant, please explain delays or any obstacles that hindered you to deliver so 
far, and which actions you have taken to keep to the original work plan and time 
schedule 

 

1. Explanation for any instances where progress is behind schedule and 

plans undertaken to rectify problems and assure completion of all 

activities within the original schedule 

 

The difficulties and challenges continued and these included: 

 

Political instability that prevented the project staff from visiting Tete project 

sites, therefore we had to rely on the provincial project staff for the 

continuation of herd management and data collection. With intensification of 

military attacks the team as well as the farmers with their animals moved to 

safer areas but could not take the facilities, particularly electricity and internet 

to enable share of information. For animal handling and performance data 

collection, corridors had to be improvised in the new areas. 
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Drought - In order to mitigate the effect of drought, the bulls for semen 

collection and the cows under insemination program continued receiving 

commercial ratio and hay. Beside these, they receive forage cut in some low 

areas that are still green. 

A borehole at the Directorate of Animal Science, Matola is in the process of 

being repaired. With this facility, we will be able to resume irrigation of the 

fields where we used to produce forage for the animals.   

 
2. Description of any changes that were not on original work plan (no 

additional funds will be available)  

Scale and accessories cost more than foreseen. 

 

3. Lessons learned 

Environment (climate, politics, etc.) can change any time, therefore, at least for 

the climate,  we have to get a long period climate forecast before you endeavour 

any activity. 
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IV. Annexes  

 
 
Annex 1. Reinitiation of semen collection from the trained bulls. 
 

Semen collection from the selected young bulls had just started, 1st March 2016, at 

Chobela research station when a severe draught was observed and all Chobela herd, 

and other herds, lost condition. Efforts were made in order to avoid at least loss of animals 

while conditions were created at Matola Artificial centre. 

 

On the 26 April 2016, the four young Landim bulls from Chobela research Station were 

moved to the above mentioned centre were they were housed and fed forage and 

supplemented with concentrate. This exercise involved reallocation of funds to support 

costs that were not initially budgeted. The bulls were given some period to adapt to a new 

environment as well as to recover the body condition, before semen collection resumed 

on the 3rd May 2016. As part of performance evaluation, beside semen evaluation, also 

body measurements were taken, including scrotal circumference (Fig 1), head width and 

length, heart girt, and weights (table 1) in a monthly manner. Seminal vesicles and other 

internal reproductive organs were evaluated through rectal palpation (Fig 2) 

 

 
Fig1. Measuring scrotal circumference (Kind)        
 

 
Fig3. Electro ejaculator to stimulate erection  
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Fig2. Rectal palpation to evaluate seminal vesicles  

 

 
Fig4. Semen collection 

 
Initially it was planned to collect semen using an artificial vagina however, due to poor 

consistency on the training process, not all bulls accept easily to mount on a teaser. 

Therefore, for those that do not accept, we have to use the electro ejaculator as shown 

in Figures 3 and 4. After collection, semen is evaluated to access its vitality and fertility 

potential (Fig 5 and Fig 6), before it is stored. The results of the first evaluation are 

presented in Table 1. 

 

  

 
Fig5. Semen evaluation employing microscopy

       
Fig6. Smearing semen sample for vitality 
evaluation   
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Table 1. Results of body weight, macro and micro evaluation of semen from young 
Landim bulls from Mozambique. 

Bull ID  
Weight  
31/03/16 
(kg) 

 
Scrotal 
circumf 

(cm) 

Microscopic 
examen 

 
 

Volum 
(ml) 

Seminal vesicles 
(size)  (simetry) 
  cm 

Colour/ 
consist
ency 

Abno 
mali 
ties 
(%) 

Motility 
(%)  

Alives 
 (%) 

    

29 C 280 32 70 75 6.0 8         simetric milkish 7.2 

16 D 266 27 60 54 4.0 7         simetric waterish 11.7 

22 B 390 30 70 71 3. 10       simetric waterish 26.1 

19 D 299 28 70 52 3.5 8         simetric wateris 12.9 

 
According to the figures presented in Table 1, the weights of the four bulls are below the 

average of the breed for the same age and production system. Ten years ago, average 

weights were 180.5 kgs, 275,2 kgs and 409.6 kg for one year, two years and three years 

old male cattle, respectively. This situation is generalized for the Landim cattle, and the 

most likely cause is inbreeding depression. Therefore, since these have been confirmed 

as pure Landim they were accepted as semen donors to be used for artificial insemination 

with unrelated females. 

Currently, semen is collected twice a week with an average of 30 doses per collection, 

packaged in 0.5 ml straws and stored in a liquid nitrogen tank. 
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Annex 2. Compilation of performance data from participating farms.  

The performance data entered are from three project sites, the Chobela research station, 

the Catuane Mr Philip beef farm and farms from Marara and Angonia, Tete province.  

Cobela Research Station 

The Chobela research station is a public farm, managed by the Directorate of Animal, an 

organization under the Ministry of Agriculture and food security. Data from this farm 

include body weights from birth to adult age, parturition and weaning dates. Unfortunately, 

pedigree information is only about calves’ dam ID and sire ID was not located. While 

statistical analysis is still under process, descriptive statistic is presented in Table1. 

Table 1. Descriptive statistics from Chobela beef cattle performance records from years 

1976 to 1996.   

Trait  Nr 
records 

Mean 
(kgs)  

Stdev  Variation 
(cv) 

Obs  

Birth weight  
593 

  28.04 *   4.51 20.35  

Calve weaning 
weight 

469 123.14 * 32.15 1033.8 Very high variation 

12 month calve 
weight 

254 142.35 * 33.77  ‘’  

18 month  
weight 

272 175.02 * 42.02  “ 

24 month  
weight 

157 233.00 * 51.53  “ 

36 month  
weight 

136 317.00 * 66.21  “ 

48 month  
weight 

98 371.00 * 49.88  “ 

Dam weight at 
Mating 

469 394.20 65.03  “ 

Dam weight at 
calving 

376 386.80 61.41  “ 

Dam weight at 
weaning 

390 387.40 56.1  “ 

      

* females and males 

For an overview about how traits are correlated, Pearson correlations were estimated 

and results are presented in Table 2 

Table 2. Preliminary results of Pearson correlations between mature weight (48MW) and 

dam and calve traits from Chobela research station historical beef cattle records. 
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 DWMa DWPa WW DWW 12MW 18MW 24MW 36MW 48MW 

BW 0.26 0.26 0.32 0.69 0.13 0.66 0.09 0.33 0.19 

DWMa  0.74 0.16 0.69 0.02 - 0.04 - 0.13 0.14 0.12 

DWPa   0.27 0.77 0.13 0.66 0.00 0.06 0.13 

WW    0.36 0.5 0.66 0.19 0.35 0.41 

DMW     0.16 0.21 0.09 0.07 0.19 

12MM      0.73 0.56 0.33 0.35 

18MW       0.67 0.31 0.52 

24MW        0.26 0.35 

36MW         0.44 

48MW          

 

Table 3. Trait abbreviations 

Abbreviation Description  

BW Birth weight 

DWMa Dam weight at mating 

DWPa  Dam weight at parturition 

WW Calve weaning weight 

DWW Dam weaning weight 

12MW Weight at 12 months age 

18MW Weight at 18 months age 
24MW Weight at 24 months age 
36MW Weight at 36 months age 
4MW Weight at 4 months age 

 

Preliminary results indicate a high (0.52) correlation between mature (48 months) weight 

and 18 months old weights, moderate correlation with weaning weight (0.41) and 36 

months old age weight (0.44). Birth weight is highly (0.69) correlated to dam weaning 

weight and to 18 months old weight (0.66). This suggests that cows calving heavier calves 

are likely to be heavier at the time they wean their calves and, heavier calves at birth will 

probably be heavier at 18 months of age. Twelve month weight (12MW) and twenty 

months weight (24MW) are not good predictors of any of the recorded dam traits. 

Mr Philip,s farm - Catuane 

The Catuane beef farm is a private farm working towards keeping pure Landim Cattle. 

Currently, the farm is keeping three cattle breeds, the local Landim, the Nguni, imported 

from South Africa, and the Drakensburg, also imported from South Africa. These three 

breeds are raised in the same farm and the same farming system but they are strictly 

separated, in order to avoid uncontrolled crossbreeding. In the past the farm had 

Bonsmara and it was removed from the farm allegedly due to poor performance. Data 

from this farm are still being processed, in collaboration with our collaborator, Dr Cuthbert 

Banga. 
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Tete province participating farms 

Performance data recorded during this reporting period and that could be accessed from 

Tete province is about weights at birth, which is on average 20.5 kg. Body measurements 

continued being taken, involving 25 herds and a total of 256 adult animals. The results 

are presented in Table 4. The remaining performance data have been entered in a 

computer that could not be carried from the area with military attacks, however, raw data 

has been kept and will be sent to project team at headquarter. 

Table 4. Average body measurements in adult Bovino de Tete cattle breed 2016 

 
Trait 

Sex 

Female  Male  

Head length 45.5 44.4 

Head width 18.7 19.4 

Chest width 33.8 37.2 

Chest length 64.7 70.3 

Chest hight 57 62.3 

Chest girth 145.5 159 

Abdominal girth 154.4 165.1 

Rump length  41.2 44 

Anterior rump girth 39.6 43.5 

Posterior rump girth 22.1 24.1 

Body length 127.3 135.1 

Higth at weathers 113.8 122.3 

Horn length 25.7 28.2 

Horn girth 21.1 24.4 

Scrotal cicrcumpherence _ 28.7 

Length of tests 1 _ 12.3 

Length of test 2 _ 13.3 

Udder length 9.6 _ 

Length of frontal teat 9.6 _ 

Length of rear teat 3.3 _ 
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Annex 3. Artificial Insemination for restoration of purity of Landim cattle breed 

(continuation) 

After the 34 cows were inseminated in the first round, twenty more cows were selected 

for a second round of inseminations, 10 at Chobela Research Station (CRS) and 10 at 

Mr Phillipe’s farm. These cows were inseminated with pure Landim semen, following the 

protocol already described in the previous progress report. Since one of the project sites 

that was initially planned to perform AI, is in an area currently affected by political 

instability, basic infrastructures (crush pens and corridor) had to be built in a safer area, 

at Umbeluzi experimental station, in order to accommodate the program. This resulted in 

another reallocation of funds; otherwise the AI program would be compromised for that 

site. 

From the first round of inseminations, 9 calves were born at CRS (Fig 1, 2 and 4) and at 

Mr Phillipe’s farm only one calve was confirmed having been born as a product of the 

performed AI (Fig 3). This information needs confirmation since more cows were 

diagnosed pregnant or reasons for reduced calving have to be researched for their 

corrections.  

 

Fig1. AI calve at CRS 

Fig2. AI calve at CR
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The AI calves are under monitoring process and data are recorded for their performance 

evaluation and posterior selection for use as breeding stock and or semen collection for 

storage at the gene bank for current and future use.  

 

                                                                                     

 Fig3. AI calve at Mr Phillipe’s farm.                       Fig4. AI calve with the herd at CRS 

 

A severe draught affected the AI program because animals lost condition and currently 

we are working towards cutting and stocking feed and cultivating forage banks in lower 

areas where there is still some humidity. Beside those areas, we have contacted the water 

pumping specialists to repair the water pump and rehabilitate the irrigation system from 

the Directorate of Animal Science, which in the past was used to irrigate areas for forage 

production at that Directorate. Once feed is secured and body condition is restored, AI 

will resume. 
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Annex 4. Selection and training of superior Landim bulls for semen collection in 
order to increase the number of Landim cattle doses stored at AI center in Matola. 
 
From the 4 bulls under training 3 have learnt to mount in the presence of a fellow bull as 
a teaser and. The training for mounting was carried out at the reported corridor (Fig 1). 
Body measurements and weight from the bulls have been computed and preliminary 
results will be released shortly. 
 
After the bulls have learnt to mount, the lab technician is preparing to collect semen at 
the station (Fig 2) but later on the collection will continue in Matola at the center for Animal 
Genetic Resources and Assisted Reproduction, where the AI lab and the gene bank are 
located. 

   
Fig1. young bull (white) mounting a teaser                 Fig 2. AI lab technician with artificial vagina 
 
The procurement for the semen container continued but we could not get the preferred 
container due to high cost (around 6,000 Usd). We are planning to use cooler boxes to 
keep the semen and rush it to the AI lab, which is 150 km away  from the collection site, 
for further evaluation, processing, packaging and storage. 


