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Executive Summary 

The high cost of imported livestock feed and the importation of relatively cheap pig 

and poultry meat, mainly coming from Australia, New Zealand and Canada has 

resulted in a reduction in the number of pig and poultry producers in Tonga over 

recent years. This project aimed to establish a local livestock feed manufacturing 

industry to revitalise the Tongan pig and poultry industries. The strategy used was to 

train Tongan government staff and key producers about profitable pig and poultry 

feeding systems using local feed that have been developed in other South Pacific 

countries and in Indonesia and to demonstrate these feeding systems in Tonga.  

The main agencies supporting the pig and poultry sector in Tonga are the Livestock 

Division of the Ministry of Agriculture, Food, Forests & Fisheries (MAFFF), Ministry 

for Training, Employment, Youth and Sport (MOTEYS) which run an Agriculture 

Diploma Program and Tupou College which train high school students in pig and 

poultry production. A project workshop for partners involved in the project was held 

at MAFFF Headquarters, Nuku’alofa, Tonga in October 2007. It was agreed at the 

meeting that the pig and poultry farmers' association establish a mini mill in 

partnership with MAFFF. It was recommended that purchase be made of a flake mill, 

drier, hammer mill and mixer. Three Tongan livestock farmers and a government 

scientist undertook a study tour to the Solomon Islands (SI) and Papua New Guinea 

(PNG). They spent two days in the SI and five days in PNG and met with local 

research staff and Non-Government Organisations to learn about the operation of 

mini-mills. The Tongan delegation received advice on how to feed pig and poultry 

using concentrates, ration dilution and whole ration formulation using local feed 

resources.  

Following the study tour all the project partners discussed suitable feeding systems 

that could be used for pigs and poultry in Tonga based on examples observed in 

PNG and the SI. A mini mill was purchased from PNG and shipped to Tonga for 

establishment on a commercial egg farm. Feeding trials with pigs and poultry to 



demonstrate the feeding systems that incorporate local feeds were run at Tupou 

College and on a commercial egg farm. For the pig feeding trial, pigs weighing 10-20 

kg were allocated to 3 dietary treatments over a 4 week period; 1) a village diet 

(containing fresh cassava, fresh coconut and fresh sweet potato vines), 2) a milled 

diet (containing 80% of local feed resources) and a commercial imported grower diet.  

For the poultry trial over 8 weeks, adult layers were provided 3 dietary treatments; 1) 

a commercial imported layer diet, 2) a commercial imported layer diet diluted with 

30% copra meal and a village diet (containing maize, copra meal, fish meal and 

cassava meal).  

In the pig trial the commercial diet resulted in better growth compared to the village 

diet. Likewise in the layer trial superior egg production was noted when birds were 

fed the commercial layer diet compared to the village diet. However, the birds fed the 

diet diluted with 30% copra meal had equivalent performance to birds fed the 

commercial diet raising the potential for using dilution of commercial feeds with 

locally abundant feed resources as a feeding system. The feeding trials are being 

repeated using good quality copra meal as the copra meal used in the pig and 

poultry feeding trials was spoiled during the drying process.  

The use of local copra meal to dilute commercial rations is recommended as the best 

feeding system tested so far in Tonga for pigs and poultry. This feeding system could 

lead to an expansion of the smallholder egg and chicken meat and pork sectors and 

make a significant contribution to the meat requirements of the country. 

The objectives of the project were: 

1. To develop potentially suitable feeding systems for pigs and poultry in 

Tonga based on information and examples in the PNG and the SI.   

• Study tour by Tongan staff to review pig and poultry feeding systems in PNG 

and SI. 

• Workshop to select best bet feeding systems in Tonga 

2. To demonstrate on-station to farmers the most profitable feeding systems 

that incorporate local feeds 

• Establish sites for demonstration of feeding systems in Tonga 

• Set up mini feed mill  

• Conduct demonstration activities for farmers at Tupou College and on a 

commercial egg farm 

3. To promote the wide-spread adoption of profitable feeding systems for pigs 

and poultry  

• Engage Agriculture Diploma students from Ministry for Training, Employment, 

Youth and Sport (MOTEYS) to develop pig and poultry production models  

• Develop Ministry of Agriculture, Food, Forests & Fisheries (MAFFF) extension 

service leaflets and pig and poultry village training material 



• Revise MOTEYS pig and poultry production curriculum 

 

 

Objective 1 

1. To develop potentially suitable feeding systems for pigs and poultry in 

Tonga based on information and examples in the PNG and the SI.   

Study Tour 

The Tonga delegation spent two days in the SI and six days in PNG and met with 

local research staff and NGO’s and learnt about the operation of mini-mills and 

received instruction on how to feed pig and poultry using concentrates, ration dilution 

and whole ration formulation using local feed resources. In the SI, the Tongan 

delegation visited the Solomon Islands College of Higher Education and inspected 

the research facility where ACIAR project trials were being undertaken with village 

chickens being fed with locally available ingredients including corn, fresh cassava, 

fresh grated coconut, ripe pawpaw, mung beans and fish meal 

At National Agricultural Research Station (NARI) in PNG, the delegation met with 

NARI scientists and obtained information on feeding trials conducted with chickens 

and pigs using local feed resources comprising a concentrate ration supplemented 

with various local feed resources including copra meal, fish meal, waste noodles, 

cassava and sweet potato.  

The Tongan representatives also attended an ACIAR project inception meeting for 

the project "Improving the profitability of Village poultry in PNG". They met 

representatives from South Australian Research and Development Institute, NARI, 

Lutheran Development Service, Christian Leaders Training Centre, Salvation Army, 

University of Technology and Project Support Services. The Tongan participants 

heard about the strategies being used to supplement a concentrate poultry ration 

prepared by commercial mills or regional mini mills with local feed resources to 

reduce the cost for village farmers of growing small batches of meat birds. 

The Tongan Delegation also participated in a mini feed mill demonstration at Project 

Support Services in Lae who distribute small scale agricultural machines in the 

South Pacific. The Tongan Farmers were particularly interested in purchasing a flake 

mill, drier and hammer mill to utilize the large quantities of cassava produced in 

Tonga for use in pig and poultry rations 

Workshop 

Production systems used in Vietnam and Indonesia were presented. The issues 

associated with setting up a mini mill, production systems used in Tonga, 

establishing and running feeding demonstrations, developing cost of production 

models for scale up of piggeries and poultry farms, developing training materials, 

demonstration protocols and communication and reporting were discussed.   

 



Objective 2 

To demonstrate on-station to farmers the most profitable feeding systems that 

incorporate local feeds 

Site selection  

Phil Glatz and Colin Cargill visited pig and poultry farms and research facilities in 

Tonga to determine the appropriate locations to conduct the feeding trials. Inspection 

was made of MAFFF's Vaini Research Centre which included a pig shed (with sow, 

weaner and grow out areas) and a poultry shed (capacity of 1500 layers). The feed 

mixing facilities included a 4 tonne mixer.  Two commercial pig and poultry farms 

were also visited. The farmers concerned were part of the Tongan delegation that 

had previously visited the Solomon Islands and Tonga and had attended a feed 

mixing demonstration activity in Lae, PNG. A visit was made to Tupou College to 

inspect pig and poultry facilities. The piggery accommodates 30 sows and students 

carry out the daily husbandry and feeding of pigs. It was decided to run the pig trial 

at Tupou College and the layer trial at a commercial egg farm. 

 

Set up mini feed mill on commercial pig and poultry farm 

A mini mill was purchased from Project Support Services Ltd in Lae, PNG and set up 

in the feed shed at Chris Mafi’s commercial egg farm to manufacture the pig and 

poultry diets.  

Feed was prepared in a mash form. 

The flake mill was used to slice the copra and cassava into a form for suitable for 

drying in the drum dryer. The flake mill was fitted with a 3 mm sieve to prepare the 

meal in a crumble form.  The flake mill was fitted with a 1 kW motor. A fan was fitted 

to extract the material from the machine. 

The hammer mill was used to smash and grind the dried material into a form suitable 

for mixing with other components of the diet. 

A large cement mixer was used to mix the materials to ensure there was a 

homogenous mixture of the ingredient. 

Demonstration Activities 

A simple Microsoft XL feed formulation spreadsheet was developed by SARDI to 

formulate pig and poultry diets for evaluation in Tonga.  Experimental diets were 

formulated according to nutrient requirement of hens recommended by NRC (1994) 

and for pigs recommended by NRC (1998).  

The milled pig ration comprised the following:  

Cassava meal (58.4%), leucaena leaf meal (15%), coral sand (0.1%), copra meal 

(15%), meat meal (5%), fish meal (6%), salt (0.3%), vitamin premix (0.1%) and 

mineral premix (0.1%). 



The milled poultry ration was as follows:  

Maize (45%), copra meal (16.36%), cassava meal (15%), fish meal (15%), ground 

limestone or crushed sea shells (7%), sodium chloride (0.3%), dicalcium phosphate 

(1%), lysine (0.09%), methionine (0.05%), trace mineral premix (0.1%) and vitamin 

premix (0.1%). 

The feeding demonstration for pigs was conducted at Tupou College under the 

supervision of College and MAFFF staff with students assisting with the trial 

activities.   

The poultry feeding demonstration was conducted on a commercial farm under the 

supervision of MAFFF staff with assistance for farm workers on the commercial farm. 

Objective 3. To promote the wide-spread adoption of profitable feeding 

systems for pigs and poultry  

A review of the teaching curricula at MOTEYS was conducted and the key points 

suggested for inclusion in a revised curriculum were to include integrated farming, 

provide information on local feed resources, details on feed milling equipment, feed 

formulation, experimental design and statistical analysis. Students supported by the 

project assisted with feed manufacture and developed the design of pig and poultry 

housing systems suited to Tonga which has already seen the scale up of operational 

models from smallholder to semi commercial. Some of these students were 

subsequently employed by MAFFF.   Information leaflets on best practice feeding 

methods for pigs and poultry were developed by SARDI. The leaflets show pictures 

of the feed ingredients, how they are prepared, amount of each ingredient to include 

in the diet based on using a 4L bucket as the unit of measurement and how the diet 

is fed to pigs and chickens.  A newsletter was printed by MAFFF with a focus on pig 

and poultry and outputs from project.  Handouts on pig and poultry in the newsletter 

provided basic management advice for interested farmers and was also given to 

students. 

 

Recommendations arising from the project 

Given the limited time the project was conducted, the project team established a 

model feed milling facility in Tonga, prepared diets using local feeds and conducted 

feeding trials with pigs at Tupoa College and poultry feeding trials on a commercial 

egg farm. Staff from MAFFF and from the farmers association travelled to the 

Solomon’s and PNG and viewed pig and poultry feeding systems and inspected feed 

milling equipment which was subsequently established in Tonga.  Students 

supported by the project assisted with feed manufacture and developed the design 

of pig and poultry housing systems suited to Tonga which has already seen the scale 

up of operational models from smallholder to semi commercial. Some of these 

students have subsequently been employed by MAFFF.    

At the final review meeting of the ACIAR project partners a number of suggestions 

were made regarding the next step required to fully establish the livestock feed 

industry in Tonga.  At the time y Tonga imported $20m of its meat products which 



accounts for 15% of the total meat consumed. There is an urgent need to reduce the 

level of imports by at least $10m/year by producing more locally grown pork, chicken 

meat and eggs in Tonga. This will only be possible if the local feed manufacturing 

Industry is established to compete against the high costs of imported feed.   

The ACIAR project has laid the foundation for achieving further development of the 

livestock industry and the Tongan Government, particularly through its agricultural 

development and training agencies (MAFFF and MOTEYS), has a high priority for 

supporting this development. Key areas include improving production efficiency 

through training current and future farmers in pig and poultry production and 

developing commercial and small-scale feed manufacturing facilities that are 

compatible with crop production. The Tongan Government and several Aid donors 

are willing to provide capital to support these developments in the livestock 

industries in partnership with other agencies.  

Continued development of the feed milling industries requires further research into 

available and potential crops to supply nutrients for locally produced sustainable and 

cost-effective diets. For example, while maize is a potential source of pig and poultry 

feed, there are concerns that sufficient quantities could be supplied on a regular 

basis for a large-scale commercial feed industry. Alternatively, the current project 

has demonstrated that smaller capacity mills may be more suited to the more diverse 

and small scale cropping system found in Tonga, where a range of crops can be 

supplied in smaller quantities on a seasonal basis.  

Within the framework of a joint venture including the Tongan Government and a 

number of other Aid donors further development is required of both large and small 

scale commercial feed milling businesses (Fafanga Ma’alahi Mill) run in an alliance 

with commercial and small holder farmers. The venture could be supported by 

regional feed manufacturing training centre’s such as Tupou College on Tongatapu 

and Hango College on the smaller island of ‘Eua, under the guidance of MOTEYS 

and MAFFF through the National Centre of Vocational Studies. The training of 

students in all aspects of livestock production and feed manufacturing will give them 

the skills to enter the livestock industry.  In addition, attachment training in Australia 

for MAFFF and MOTEYS staff will be very effective in developing the professional 

skills required to develop the Livestock industry in Tonga. 

 



 

Tongan delegation at feed mill demonstration in PNG 

 

 

Tongan delegation at meeting in PNG 

 

Colin Cargill (far right) at project meeting in Tonga 



 

Mini Mill equipment used in Tonga 

 

Feeding trial with pigs in Tonga 

 

Layers used for trial in Tonga 

 

 

 

 


