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Executive Summary 

Smallholder and semi commercial aquaculture, pig and poultry farming are making an important 

contribution to the livelihoods of rural households in PNG. An increasing number of farms are being 

established around major urban markets because of the demand for high quality animal protein. In 

In 2012 the monogastric sector in PNG had a market value of A$200m/annum comprising about 

600,000 smallholder farmers. Local feed resources were available that could be utilized better to 

feed fish, pigs and poultry. This project aimed to assist the monogastric sector to develop cheap 

balanced diets and to encourage the establishment of small scale regional feed mills to manufacture 

diets based mainly on local feed resources rather than imported ingredients. Previous research has 

identified that there is a significant reduction in costs when poultry diets are manufactured by mini 

mills using local feed ingredients.  

The objectives of the project were: 

Objective 1. To determine the business, market and social factors influencing the development of 

the monogastric sector and establishment of mini feed mills in PNG.  

Objective 2.  To evaluate monogastric production and profitability on-farm of various feeding 

options that use locally milled feeds in various regions of PNG.  

Objective 3. To promote the widespread adoption of mini feed mills in the aquaculture pork and 

poultry industry in PNG to improve farm profitability. 

Objective 1 

The first objective of the project was to determine the factors affecting the development of mini 

mills by undertaking a survey in the Madang Province, Eastern Highlands Province, Western 

Highlands Province, Jiwaka Province and the Western Province. The survey included mini mills in the 

provinces and farmers who had previously participated in poultry and aquaculture projects as well as 

other pig, poultry and fish farmers close to the mini mills.  

Farmers had a favourable attitude but little knowledge of the role of mini mills in PNG and were 

keen to use feed made by mini mills but were constrained by lack of training. The level of farmer 

training, extension and knowledge was found to have a positive relationship with the attitude of 

farmers towards mini mills. In addition, family size, farmer’s age and attitude, training and access to 



extension had a positive relationship with farmer’s knowledge. The survey results also indicated that 

the main reasons for farmers becoming involved in livestock farming were for its socio-cultural 

importance, the market and business opportunities it presented and as a hobby interest. The 

training required by farmers was in feeding of livestock and fish, animal health and animal breeding. 

The issues affecting industry development were lack of extension, training and technical assistance. 

There was also inconsistent supply of expensive feed, fingerlings, piglets and day old chickens. 

Industry development was also constrained by limited infrastructure, an inefficient market supply 

chain and lack of capital. Other issues included poor animal health and welfare, high mortality and 

lack of medication, poor transport and access to the market and issues caused by natural disasters. 

The development of mini mills was supported by preparing by two key feed mill publications; 

Mini feed milling in Papua New Guinea. Part 1. Mini mill management. Information Bulletin No. 20. 

National Agricultural Research Institute, Lae, Papua New Guinea. 110p 

Mini feed milling in Papua New Guinea. Part 2. Feed ingredients and monogastric species 

formulations. Information Bulletin No. 21. National Agricultural Research Institute, Lae, Papua New 

Guinea. 87p  

The manuals provided details of the milling process, business and financial plans, mill layout and 

equipment, mill management, feed ingredients available and diets based on use of PNG feed 

ingredients. Business models were developed for mini mills that sell feed to enterprises producing 

broilers, eggs, fish and pigs including cost of production models for these village farms.  

To support development of the market, industry value chains were developed for the layer, broiler, 

pig and inland aquaculture sectors with emphasis put on the value chain sectors that require further 

market development particularly farmer sales to local markets. Value chain research was conducted 

on selected mills. The value chain research highlighted the need to encourage improvement of the 

livestock and fish value chains in PNG, develop new value-added products and provide greater 

incentives for market participation. There was a need to increase the output, quantity, quality, prices 

and distribution of pigs, poultry and fish products in enterprises associated with feed mills. Following 

the value chain analysis, a strategic plan for the mini mill sector in PNG was developed to promote 

development of mini feed mill enterprises by implementing improved operation, business and 

marketing skills and greater use of local feed.   

Objective 2 

The second objective of the project was to formulate a range of least cost diets for fish, pigs and 

poultry using local feed resources that can be produced by mini mills.  The diets were evaluated in 

on-station and on-farm feeding trials with pigs, poultry and aquaculture. An experimental set up for 

the aquaculture trials with tilapia was built at the National Agricultural Research Institute (NARI) and 

included a water recirculation system, a biofilter and water quality evaluation system. The tilapia 

diets comprised a fish concentrate, mixed with cassava or sweet potato or cassava leaf plus sweet 

potato and cassava roots and compared to a control diet.  Fish fed the local diets performed better 

than the standard diet when assessed based on body weight and weight gain.  

Research examined the role of sweet potato, cassava and sweet potato and cassava silage in pig 

grower diets mixed with a pig grower concentrate. Three digestibility experiments examined feeding 

value of milled, boiled or ensiled cassava and sweet potato. Regardless of preparation as boiled, 

ensiled or milled, cassava and sweet potato roots, blended with a complimentary protein 

concentrate, improved nutrient digestibility and growth in pigs compared to a standard commercial 



feed. The results confirm the effectiveness of cassava and sweet potato roots as energy feed 

substitute for imported grains. These blended cassava and sweet potato root diets are 

recommended for village farms producing local mixed genotype pigs. 

Research also was undertaken to examine the types of insoluble fibres present in sweet potato 

cultivars and the role of insoluble sweet potato fibre on broiler performance, digestibility, gut 

capacity and gut micro flora. The metabolizable energy of sweet potato diets was improved when a 

multipurpose enzyme was included. There was a decrease in gut levels of E. coli and 

Enterobacteriaceae in birds fed sweet potato diet with the enzyme included. A growth study was 

conducted in broilers fed five selected PNG sweet potato varieties.  Bird performance was influenced 

by non-starch polysaccharide content of the sweet potato variety. There was a slight improvement 

in feed conversion of birds fed with sweet potato varieties which had a high glucose and high non-

starch polysaccharide content and when the enzyme was included in the diet. 

Layer feeding trials compared egg production and egg quality of hens fed sweet potato and cassava 

based diets blended with a protein concentrate with hens fed a standard layer commercial diet. The 

results with layers suggest that feeds containing the local feedstuffs can be used by farmers to 

produce eggs from both exotic and local chickens.   

Proof of concept trials were conducted to assess production, economic, social and market aspects of 

mini mills supplying feed to village poultry and aquaculture farmers. In addition, a universal poultry 

concentrate suited for village poultry, commercial layers and broilers was formulated to blend with 

local feed ingredients. Proof of concept trials on village farms were conducted using crossbred 

village layers in the Madang Province and commercial layers and broilers in the Jiwaka Province in 

PNG. The birds were fed either a commercial poultry diet or a Universal Concentrate blended with 

cassava. The blended poultry diets were prepared using the mini feed mill facilities at the Domil 

Cooperative mini mill and the Labu mini mill. Egg farmers from the Domil cooperative and from the 

Banz region participated in the layer trials. Feed intake, egg production and egg weight were higher 

for the commercial hens fed the commercial layer diet compared with hens fed the Universal 

Concentrate blended with cassava but cost of production was higher for the birds fed the 

commercial feed. Egg farmers at Transgogol and Amele in the Madang Province used village 

crossbred hens to compare the commercial layer diet with the mini feed mill Universal Concentrate 

blended with cassava. Feed intake, egg production and egg weight were superior for hens fed the 

commercial diet but as found previously the cost of egg production was higher for birds fed the 

commercial feed. For the broiler feeding trials conducted on village farms from the Jiwaka Province a 

3% higher body weight gain was noted for birds fed the Universal Concentrate blended with cassava 

compared to the commercial ration.  

Objective 3: 

The third objective of the project was to facilitate the adoption of feed mills in PNG. Staff from the 

Entrepreneurship, Commercialisation and Innovation Centre at the University of Adelaide brought 

their business experience and teaching skills to run a business planning workshop in Lae, PNG from 

July 28-30, 2015 for 30 participants including farmers, NGO’s  and  representatives from NARI and 

PNG University of Technology.  The workshop participants were trained to develop a draft of a real-

world business plan for their feed mill incorporating market research, SWOT analysis, business 

governance, capital purchases, fixed and variable costs, profit and loss forecasting, budget and cash 

flow statements, costing and pricing strategy, financial projections and risk analyses. The 

participants created a basic draft of a business plan for their own circumstance, using actual figures 

or estimates as appropriate.  At the end of the workshop oral reports were given on the business 



plans. The participants reported the business workshop had increased their understanding of the 

business tools that are available and how it can be applied in their business.  

An ACIAR monograph of 29 project papers was prepared by PNG research scientists and Australian 

scientists to report results on feeding trials with growing pigs, meat chickens, laying hens and tilapia 

using local feed resources blended with a concentrate produced by a mini mill or a commercial feed 

mill. Recommendations on the most profitable feeding system to adopt were highlighted and papers 

on the socio-economic and market aspects that influence the uptake of feeding systems and 

adoption of mini mills were submitted. 

Promotion of the feeding system using local ingredients and the role of mini mills in monogastric 

sector in PNG and other Pacific countries involved around 1,500 farmers (about 30% females) who 

have participated in the feed mill project through training and on-farm trials. Farmers who have 

been trained to mix feed, feed poultry, pigs and fish have been associated with the feed mill project 

and through Oxfam, World Vision projects in PNG and European Union projects in PNG, Solomon 

Islands and Vanuatu. In some sites there have been more women than men and for some 

communities, women tend to take lead in applying the knowledge and technology more so than 

men.  
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Village poultry farm meeting to discuss survey and feed for poultry 
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