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Introduction 

Physical losses of horticultural crops postharvest continue to range from 30-80% in Sub-Saharan 

Africa (SSA), and problems with food quality, safety and nutritional value have been well 

documented in recent studies by icipe (Kenya), IDRC (Canada), the World Resources Institute 

(USA) and UNFAO (Rome).  While more than a dozen past international projects have identified 

appropriate postharvest technologies and recommended a variety of training, capacity building 

and small-scale infrastructure development (Kitinoja 2010), this was the first project to integrate 

all of this technology and information and offer a locally based solution. This unique pilot 

project for smallholder farmers and food handlers in Arusha, Tanzania, known as the Postharvest 

Training and Services Center (PTSC), combined a wide variety of training programs, adaptive 

research and demonstrations of postharvest practices and services aimed at reducing losses and 

increasing shelf life.  Via a postharvest retail shop set up nearby in Njiro, it will provide on-site 

ready access to the tools and supplies people need in order to reduce postharvest losses and 

improve market access and incomes for the smallholder farmers, women farmers and village 

level processors in the northern zone of Tanzania who are affiliated with established 

cooperatives and farmers associations near Arusha.  

 

The project site in Tanzania serves as a model for postharvest development in six additional SSA 

countries, whose representatives participated via collaboration with African partners. By the 

close of project, the 36 postharvest specialists from the seven SSA countries involved in the 

project were well-qualified to implement training programs offering enhanced postharvest 

handling techniques.  They have already extended postharvest information and training on 

improved handling practices to approximately 16,000 smallholder farmers and village level food 

processors in their home countries. Many of those trained have gone on to share their training 

with others in their communities (a multiplier effect reaching about 15,000 additional trainees), 

and the initial monitoring and evaluation completed during the project showed that those who 

receive training are using their new knowledge and skills. This has resulted in reports of 

increased consumption of higher quality produce and better returns on investment for 

smallholder producers and rural women. 

 

Postharvest losses challenge the lives of women farmers, their husbands and children. 

High levels of food losses contribute to childhood malnutrition and the chronic issue of vitamin 

deficiencies among poor households. In addition, women often receive low prices for the foods 

they produce, since marketing intermediaries know that the foods they purchase from growers 

will lose a lot of volume and value before they can be sold to consumers. Most small farmers use 

a price taker marketing strategy, whereby they grow a commodity and offer it for sale to a buyer 

who comes to the farm gate, or if it is possible for them to transport produce to market, to the 

highest wholesale bidder in the marketplace on the day of harvest. They must sell immediately 

after harvest because they have no access to storage or processing option to extend shelf life. 

This marketing strategy means that they receive low prices because their produce is often 

available at the same time as that of other local farmers producing the same crop, leading to gluts 

of certain types of fresh produce in the marketplace. Using the simple postharvest technologies 

learned via participation in PTSC programs can help women and smallholder farmers in Africa 

to successfully store produce for a short time and potentially gain better prices due to better 

quality and extended availability.  
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Approach of the project 

The Postharvest Training and Services Center (PTSC) in Sub-Saharan Africa (SSA), which was 

developed under this project, provides practical and profitable technical information, goods and 

services related to improved postharvest practices.  The many training topics and demonstrated 

technologies relate to harvesting, grading, packaging, cooling, cool storage, cool transport, small 

scale processing, food safety and marketing of horticultural crops. The pilot PTSC promotes a 

systems approach and targets its delivery of postharvest training and services to women’s groups, 

smallholder farmers and food processors in Tanzania.  During 2012 it also served as the site of a 

major “training of trainers” (ToT) program for 36 young horticultural professionals from seven 

countries in Sub-Saharan Africa. 

 

Immediate Impacts 

This pilot project resulted in building local capacity in Sub-Saharan Africa by intensively 

training 36 individuals from seven countries as postharvest trainers and extension specialists. 

After their successful completion of an 18 month long program, their subsequent efforts in 

training, adaptive research, outreach and extension services during the course of the pilot project 

have already reached more than 16,000 members of farmers associations and women's 

cooperatives in Sub-Saharan Africa, plus another 15,000 people (extension workers, farmer’s 

group leaders, agri-business owners, smallholder farmers and village scale food processors) via 

the multiplier effect.  Reducing fruit and vegetable losses increases food security and enhances 

farming sustainability by reducing demands on natural resources used to grow crops. When 

women are assisted to earn more money from the crops they produce, they tend to invest in their 

families by providing more food, preventative health care and education for their children 

(Hoddinott and Haddadd, 1995). 

 

The majority of postharvest training and demonstration activities implemented during this 

project utilized the publication “Small scale handling postharvest manual: A manual for 

horticultural crops” in English as a resource. http://ucce.ucdavis.edu/files/datastore/234-1450.pdf  

 

As part of the project’s extension accomplishments this manual was translated by Dr. Bertha 

Mjawa and her Tanzanian Ministry of Agriculture and Food Security postharvest team.  It is now 

available for free download from the UC Davis postharvest library in Swahili: 

http://ucce.ucdavis.edu/files/datastore/234-2613.pdf 

 

Based upon the findings of the WFLO Appropriate Postharvest Technologies Planning Project 

(Kitinoja 2010; Saran et al 2012) the adoption of any of the more than one dozen improved 

postharvest technologies promoted by the project are expected, in general, to allow low income 

beneficiaries to improve their incomes by more than 30%.  Cost/benefit analyses done in SSA by 

project trainers and visiting scientists during 2012-14 have reconfirmed this expectation, and 

only those technologies found to be cost effective have been promoted at the PTSC. In addition, 

improving postharvest handling and marketing efficiency by reducing losses will lead to 

increased availability of fresh, nutritious, locally produced food at lower cost. No funds were 

provided for Master Postharvest Trainers to extend the information they learned during the 

program to those in their own countries, but despite this, they managed to train thousands of 

people on their own.  The project ended before a full evaluation could be implemented.  
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Horticulture CRSP Objectives Addressed 

• Apply research findings and technical knowledge to increase small producers' participation in 

markets. 

• Gender and Horticultural Development 

• Postharvest Systems and Food Safety 

• Sustainable Production Systems 

 

Specific Project Objectives and Outcomes  

Project objectives focused upon the accomplishment of three major activities, each contributing 

to the overall goal of building the capacity for long-term, sustainable local horticultural business 

development.   

 

 
 

The project was promoted via a wide range of media as each objective was achieved.  The 

following is a partial list of the journal articles, website posts and newsletter articles mentioning 

our Horticulture Innovation Lab (originally known as Hort CRSP) postharvest pilot project: 

 

Postharvest trainees learn how to keep it simple.  

FRESH – News from AVRDC  

http://203.64.245.61/web_docs/media/newsletter/2014/003_March-28-2014.pdf 

 

Promoting best post-harvest practices. March 2013. 

Appropriate Technology 40(1):68-70. 

 

Developing and promoting Sustainable Postharvest Technologies for India and Africa  

UN CAPSA Palawija Newsletter Vol 28. No. 3 p.1-5 

Key Accomplishments of the Postharvest Extension Project 
 

Objective 1: Trained 36 young Africans from seven SSA countries as postharvest specialists 

via a “train the trainers” program during 2010-12. 

 

Objective 2: Designed, set up and launched a Postharvest Training and Services Center 

(PTSC) in East Africa in 2012. 

 

Objective 3: Provided a wide range of demonstrations, training programs and adaptive research 

on innovative small-scale appropriate postharvest handling, food safety, food storage and food 

processing methods at the PTSC for 600 local farmers and small-scale food processors, plus 

hosted 1000 other visitors during the first year of operation (2012-13).      

 

In addition, without further project funding support, the 36 postharvest specialists trained 

during the project provided hands-on postharvest training in their home countries for more 

than 15,000 small farmers, extension agents, traders, marketers and food processors. 

 

The PTSC was selected as one of 25 case studies to be highlighted as part of the Global 

Knowledge Initiative /Rockefeller Foundation 2014 postharvest loss project.                       
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http://www.uncapsa.org/Palawija/pn1112.pdf 

 

Innovative Small-scale Postharvest Technologies for Reducing Losses in Horticultural Crops 

Ethiop .J. Appl. Sci. Technol. (Special Issue No.1): 9- 15 (2013)  

http://ucce.ucdavis.edu/files/datastore/234-2584.pdf 

 

WRI Working Paper (World Resources Institute) 

Creating a sustainable food future- reducing food loss and waste 

Brian Lipinski, Craig Hanson, James Lomax, Lisa Kitinoja, Richard Waite and Tim Searchinger 

- June 2013 – see page 15 

http://pdf.wri.org/reducing_food_loss_and_waste.pdf 

 

Postharvest Education Blog Posts 

http://postharvest.tumblr.com/post/29830232441/announcement-october-launch-of-ptsc-in-

arusha 

http://postharvest.tumblr.com/post/34324502865/lk-introducing-some-of-our-new-postharvest 

http://postharvest.tumblr.com/post/34324599287/our-new-african-postharvest-specialists-week-1 

http://postharvest.tumblr.com/post/34324635801/our-new-african-postharvest-specialists-week-2 

 

AVRDC Medium-Term Plan 2013-2015 

AVRDC – The World. Vegetable Center. Shanhua, Taiwan. Publication 13-766. 68 p. 

BRINGING PROSPERITY TO THE POOR 

http://avrdc.org/?wpfb_dl=751  

 

A postharvest program in sub-Saharan Africa promises long term benefits. 

http://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=8728 

 

Precooling a precursor to produce quality 

http://avrdc.org/?p=4564 

 

PTSC brochure (English) 

https://www.securenutritionplatform.org/SuccessStories/Documents/PTSC%20Tanzania%20bro

chure%20-English.pdf 

 

PTSC brochure (Swahili) 

https://www.securenutritionplatform.org/SuccessStories/Documents/PTSC%20Tanzania%20bro

chure-Swahili.pdf 

 

PTSC launch article 

http://hortcrsp.ucdavis.edu/main/media%20page/2013_04_01_January_Horticulture_CRSP_New

s.pdf 

 

Where Food Comes From website 

http://wherefoodcomesfrom.com/article/7584/A-postharvest-program-in-sub-Saharan-Africa-

promises-long-term-benefits#.Ulr6B1CkqBN 
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CRSPS.Net Presentation 

http://crsps.net/wp-content/uploads/2013/03/Wed-M-3a-Nenguwo-AVRDC-TZ-PostHarvest-

Center.pdf 

 

Harvesting Nutrition website (the PTSC project was nominated as a success story) 

https://www.securenutritionplatform.org/SuccessStories/Lists/Posts/Post.aspx?ID=39 

 

Promoting best postharvest practices 

https://www.securenutritionplatform.org/SuccessStories/Documents/Nov-26-

2012_AVRDC%20Fresh%20PTSC%20p1-3.pdf 

 

A Monitoring and Evaluation plan, developed during the proposal stage, was implemented and 

completed as planned. See Appendix A for the complete M&E plan, outcomes and summarized 

results. 

 

Objective # 1. Train 30 persons (researchers, extension workers or development workers) from 

Rwanda, Ghana, Kenya, Tanzania, Benin and Gabon as postharvest specialists (Year 1).  This 

activity was designed and led by Lisa Kitinoja, with assistance from Diane Barrett. 

 The pilot project resulted in the successful training of 36 young people from seven SSA 

countries (Rwanda, Ghana, Kenya, Tanzania, Benin, Ethiopia and Uganda) out of an 

initial group of 49 people. 

 These 49 were selected as candidates out of a pool of more than 200 applicants.   

 44 participants were initially accepted as trainees after rigorous evaluation of their written 

applications and self-administered Training Needs Assessments (TNAs). The only trainee 

who applied from Gabon was accepted but dropped out just as the training program 

began, and 9 of the 13 trainees who were accepted from Rwanda did not complete the 

program. Five additional trainees from Ethiopia and Uganda were added in early 2011 

based upon the recommendations of our project team, UGA and UC Davis colleagues. 

 53% of the trainees who completed the program were women (19 of 36) 

 Each trainee completed 10 assignments (reading, fieldwork, written reports) on 

Commodity Systems Assessment (CSA), postharvest systems research (PSR) techniques, 

postharvest demonstration and extension program design, and cost-benefit analysis. The 

majority worked in English, but four of the trainees (from Benin and Rwanda) submitted 

their assignments in French. 

 Each of the 36 who completed the program received a Postharvest Tool Kit, including a 

digital scale, temperature probe, refractometer, sizing rings, color charts, and much more. 

 32 of the ToT group attended a week long closing workshop at the PTSC in Tanzania in 

October 2012, where they learned how to use and maintain their tool kits and participated 

in farmer training on site. 

 The same self-administered TNA was given to the 32 ToT group on their last day of the 

workshop, and analyses indicate that each of the trainees rated themselves higher on a 

wide range of knowledge, skills and expertise related to postharvest training and 

extension work. 

 

https://www.securenutritionplatform.org/SuccessStories/Documents/Nov-26-2012_AVRDC%20Fresh%20PTSC%20p1-3.pdf
https://www.securenutritionplatform.org/SuccessStories/Documents/Nov-26-2012_AVRDC%20Fresh%20PTSC%20p1-3.pdf
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Photos of the group of Master Postharvest Trainers who attended the first workshop in Arusha, 

Tanzania (Oct 8-12, 2012). Photo credits: Amanda Crump 
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Photos of the group of Postharvest Master Trainers who attended the second workshop held in 

Arusha, Tanzania (October 15-19, 2012). Photo credit: Amanda Crump 

 

 

Objective # 2. Design and set up a Postharvest Training and Services Center (PTSC) in Kigali, 

Rwanda (Year 1). The goal was for this PTSC pilot project to serve as a successful model for 

future large scale projects in Africa, with funding provided for expansion into many new sites 

and countries. 

 

The PTSC model developed under this project includes five components, some of which 

provide income, in order to make the PTSC financially sustainable 

 Training of postharvest trainers (including loss assessment, demo design) 

 On-site postharvest training and demonstrations 

 Adaptive research, including cost/benefit analyses of potential postharvest innovations 

 Postharvest Retail Shop (with tools, goods, supplies) open to the public 

 Postharvest services for fees (ex: grading, packing, storage, transport, marketing advice) 

 

Specific outcomes 

 During March 2011, three of the original PIs visited Rwanda to identify potential sites for 

the PTSC (Barrett, Kitinoja and McLean) 
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 The first potential African partner organization identified in the grant proposal (KIST in 

Rwanda) was not able to complete their negotiations to identify a site for the PTSC near 

Kigali, and most of our Rwandan ToT participants had dropped out, so we were given 

permission by the Hort CRSP ME team to move the project to Tanzania in early 2012.  

 The PTSC facility and demonstrations were successfully designed by Lisa Kitinoja after a 

brief visit to Arusha for site identification in May 2012, and set up by an AVRDC team 

led by Victor Afari-Sefa on the campus of AVRDC just outside of Arusha, Tanzania.  

Renovations were completed in September and postharvest training programs were 

launched at the PTSC in October 2012 (the beginning of Year 3).  

 A Tanzanian PTSC manager (Ms Radegunda Kessy) was hired by AVRDC and trained 

by Kitinoja and the project team during July 2012- December 2012 in basic skills of 

postharvest technology, center management, program marketing, inventory control, staff 

supervision, inventory management/pricing, fee setting and recordkeeping. 

 Procurements for the PTSC shop, demonstrations and training programs began in July 

2012 and were successfully completed by July 2013. 

 In March 2013 the AVRDC directors informed the project leaders that they would be 

unable to open the PTSC shop to the public as planned due to certain legal issues they 

had encountered in Tanzania.  After several months of inquiries into alternatives and 

options for the retail operations, in July 2013 the postharvest shop (with its assorted 

inventory and sample training/demonstration supplies) was relocated to a nearby Ministry 

of Agriculture and Food Security (MAFS) site in Njiro (about 5 km from Arusha).  

 The PTSC shop in Njiro will generate a variety of sources of income if managed 

successfully, from fees for services, sale of tools and supplies such as temperature probes, 

refractometers, plastic crates and other improved packages, and rent-to-own or leasing 

agreements for the use of solar driers, cool storage space or shipping assistance. Earned 

funds will enhance the sustainability of the project, and will be put toward paying for 

training program costs, utilities and/or for inviting resource persons to visit the PTSC at 

Njiro to provide postharvest training as the need arises. 
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The PTSC demo shop at AVRDC and the Njiro PTSC shop where sales are taking place 

 

Objective # 3. Provide demonstrations, training programs and conduct adaptive research on 

innovative small-scale appropriate postharvest handling, food safety and food processing 

methods at the PTSC in collaboration with Trainees and local extension personnel (Years 2 and 

3).  Due to the change of the PTSC site to Tanzania these activities began in project year 3, when 

a postharvest specialist, Ngoni Nenguwu, joined the staff of AVRDC in Arusha. 

 A wide variety of postharvest demonstrations were set up at the PTSCs in both Arusha 

and Njiro.  These included appropriate, cost effective technologies such as use of shade, 

improved packages such as plastic crates, field packing, grading/packing stations, simple 

postharvest equipment such as washing, evaporative cooling, portable FA cooler and 

small scale processing equipment and supplies, a zero energy cool chamber, and a small 

insulated cold room equipped with a CoolBot controller. Specifications for 

demonstrations were based on published research and review articles (Kitinoja and Al 

Hassan, 2012; Saran et al, 2012; Kitinoja and Thompson, 2010; Winrock International 

2009). 

 A series of postharvest training programs on a wide variety of topics were designed and 

implemented during October 2012 through September 2013 by project leaders and local 

postharvest trainers. More than a dozen Tanzanian and international postharvest 

instructors provided 42.5 days of training, with 637 participants (230 men, 407women).  

See Tables 1 through 6 for full details of PTSC training events and the activities 

implemented by the 36 postharvest trainers. 

 The project leaders provided on-going technical support for project staff, association 

members involved in postharvest training programs and AVRDC staff involved in the 

day to day operation and management of the PTSC. 

 Graduate students from UC Davis, UGA and AVRDC were involved in a variety of 

postharvest research activities associated with the project.  AVRDC had a student intern 

during the summer of 2013 that assisted Ngoni with some simple data collection on the 

use of the ZECC. 

 UGA graduate student Sara Sparks applied a systems approach to postharvest handling 

for two purposes: (1) characterization of all factors affecting quality, safety, economic 
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and social aspects and (2) identification of key actors and actions within the system. Ms 

Sparks found that mapping the system allowed areas that need improvements to be 

identified and the impact of new postharvest technologies become evident. Analyzing 

Commodity Systems Assessment worksheets generated during a previous project, she 

determined that farmers had specific postharvest concerns with handling practices, 

maturity at harvest, grading, sorting and inspection, storage, transportation and access to 

markets and credit.  

 Adaptive research was planned on pest control, low cost cool chambers, improved solar 

dryers, cool transport in insulated containers, food safety and/or other topics but the 

research studies were not carried out by the AVRDC staff that were hired for the project 

and assigned to do so. Several meetings were held on the planning process during 2012 

and 2013, and visits were made to Africa by the PIs and the Hort Innovation Lab ME 

team in order to kick-start the process. In June 2013 a no-cost extension was granted to 

AVRDC in order to allow them more time to carry out some of these research studies.  

 In February 2014, when AVRDC’s research assistant assigned to the project 

unexpectedly left his job, the project team decided to hire Lizanne Wheeler to complete 

as much of the work as possible.  Research studies were conducted on improved 

traditional containers (liners in wooden crates, use of plastic crates), consumer packages 

(recyclable clamshells and very thin plastic produce bags), insulated pallet covers for use 

during shipping (in order to measure effects on temperature change), and solar dryer 

modifications for enhancing drying during overcast weather (adding a black plastic wrap 

around the legs at the bottom of the dryer). AVRDC managed the work and provided the 

needed funds. 

 

 

General Recommendations for follow up activities and future projects 

The project leaders offer the following recommendations to USAID, the Horticulture Innovation 

Lab and AVRDC: 

 

USAID should seek out and work with the postharvest specialists trained during this Hort 

Innovation Lab project, as well as the 54 others who have been trained to date via PEF e-learning 

programs.  Each of these 90 postharvest specialists has expertise and field work experience in 

loss assessment, postharvest demo design, training program implementation and PTSC design.  

 As PIs on future projects in their countries 

 As independent consultants hired to work on current or future projects that involve loss 

assessment, postharvest handling, food safety, value chain development, capacity 

building and/or extension systems development 

 As postharvest trainers of persons involved in USAID Feed the Future projects 

 

USAID should support and strengthen the PTSC by 

 including the continuation of postharvest training as one of their Feed the Future 

activities in Tanzania 

 promoting the PTSC via strong linkages with Feed the Future’s Innovative Agricultural 

Research Initiative (iAGRI), which is improving food security and agricultural 

productivity in Tanzania by strengthening the training and research capacity of Sokoine 

University of Agriculture and the Tanzanian National Agricultural Research System. To 

http://www.suanet.ac.tz/
http://www.suanet.ac.tz/
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help accomplish this goal, iAGRI is sponsoring 120 Tanzanian students in their pursuit 

of advanced degree training in agriculture and nutrition at a consortium of six U.S. 

universities led by The Ohio State University (OSU), as well as universities throughout 

Africa and other parts of the developing world. http://www.feedthefuture.gov/country-

tagged-content/tanzania 

 

USAID and the Hort Innovation Lab should promote the set-up of new PTSCs and Farm 

Services Centers that include postharvest services in developing countries 

 More than 90 PTSC designs have been developed by our Hort Innovation Lab ToT 

groups and PEF e-learners who have already identified suitable sites, partners and local 

costs  

 Each and every farming community would benefit from having a local postharvest 

training and services center  

 Build on CNFA’s Farm Service Center model for Feed the Future (currently in Ethiopia) 

by adding postharvest goods, supplies, services and advice. 

http://feedthefuture.gov/article/empowering-smallholder-farmers-inputs-and-information 

 

AVRDC – Regional Center for Africa should actively promote the PTSC and continue to 

implement postharvest training events, workshops and programs at the PTSC in Arusha. 

 Offer postharvest training as part of existing projects (including the USAID Postharvest 

Project) 

 Offer training programs on a contract basis to local organizations involved in postharvest 

horticulture (TAHA, TAPP, OIKOS, African Development Bank, Horti-Tengeru, etc.) at 

a set fee to cover associated expenses 

 Prior to initiation of these trainings, AVRDC needs to establish fixed prices for training 

(by the hour and/or day), for renting the PTSC alone, document costs for use of specific 

demonstration materials, labor costs for administrative and technical personnel, etc.  

 

AVRDC should donate any unused/unneeded postharvest tools/good/supplies left in stock at the 

PTSC at the end of this project as in-kind contributions to MAFS/Njiro 

 For use on site in Njiro for postharvest extension work and training programs  

 To sell to Tanzanian farmers and small-scale food processors  

 

AVRDC should actively pursue follow-up postharvest projects (research, extension, training and 

capacity building) in Tanzania and other regions where they are active. 

 By developing new proposals as opportunities arise in collaboration with existing 

partners (UCD, WFLO, UGA, MAFS) and potential new partners (OIKOS, TAPP, US 

land grant universities) 

 By offering annual postharvest workshops for international and regional scientists and 

extension workers (with registration fees to cover costs) 

 By hiring the postharvest specialists trained during this project as trainers and 

independent consultants  

 

Future projects modeled upon the PTSC developed under this project must include all five 

components as originally designed in order to make the PTSC financially sustainable 

 Training of postharvest trainers (including loss assessment, demo design) 

http://www.feedthefuture.gov/country-tagged-content/tanzania
http://www.feedthefuture.gov/country-tagged-content/tanzania
http://feedthefuture.gov/article/empowering-smallholder-farmers-inputs-and-information
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 On-site postharvest training and demonstrations 

 Adaptive research, including cost/benefit analyses of potential postharvest innovations 

 Postharvest Shop (with tools, goods, supplies) open to the public 

 Postharvest services for fees (ex: grading, packing, storage, transport, marketing advice) 

 

 

Budget allocations for the pilot project 

The project was funded for approximately $492k, which can be roughly broken down into five 

equal categories, each related to the stated objectives as follows: 

 

Training of postharvest trainers (Objective #1)     $100k 

Set-up of a postharvest training and services center in Tanzania (Objective #2)  $100k 

Travel for PIs, international postharvest consultants/trainers (Objectives #1, 2, 3) $100k 

Postharvest training programs/demos/research in Tanzania (Objective #3)  $100k 

20% indirect costs plus administrative expenses   (Objectives #1, 2, 3)  $  92k 

 

Additional contributions of the project partners (via unpaid provision of faculty and staff time, 

and cost sharing for a major portion of unrecovered indirect costs by UCD, WFLO, UGA and 

AVRDC) plus a large amount of unpaid volunteer time provided by many of our international 

consultants, advisors and trainers (Barrett, Kitinoja, McLean, Crump, Wheeler, Reid, Perera, 

Chahine and Brown) were critical to our work, and the project objectives could not have been 

achieved without their assistance.  The approximate value of these in-kind contributions was 

more than $230k, broken down as shown below. The total does not include the incredible 

amount of volunteer time provided by the ToT participants during their days of fieldwork in their 

home countries, travel to Tanzania for the closing workshops and while offering postharvest 

training programs in Tanzania and in their home countries as part of their follow-up work. 

 

Unrecovered salary costs of partners: WFLO ($25k); UGA ($3k) 

Unrecovered indirect costs: UCD ($46k); WFLO ($39k); UGA ($13k); AVRDC ($36k) 

Volunteer time provided by international consultants: 140 days @ average of $500/day = $70k 

 

Capacity Building in Sub-Saharan Africa 

Objective 1 (to train 30 persons as postharvest trainers, with 50% women) was fully met and 

exceeded during the course of the project.  The 36 African ToT participants who completed their 

postharvest training program represent a wide range of organizations in their home countries, and 

developed in depth knowledge and practical skills that allow them to be called “Postharvest 

Specialists”.  Nineteen women and 17 men completed the full program (53% women). 

 

Rwanda: National Agricultural Exports Board (formerly RHODA), KIST, one graduate student 

currently studying for a PhD in France 

Ghana: University of Development Studies (Tamale), KNUST (Kumasi), private sector agri-

business (Accra and environs) 

Kenya: University of Nairobi, KARI, private sector agri-business 

Tanzania: MAFS, SIDO, private sector agri-business 

Benin: IITA-Cotonou 

Ethiopia: Haramaya University 
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Uganda: MUZARDI, NARI, private sector agri-business 

 

Several members of the ToT group have been hired as independent consultants by AVRDC to 

provide postharvest training at the PTSC (Bitala, Remmy, Ngulu, Odoi) during 2012-13.  Two 

sample training reports from their programs are included in Appendix B.    Several are involved 

in a Hort Innovation Lab funded project in Uganda as independent consultants and postharvest 

researchers (Allen, Aguti, Odoi).  Others have been hired as postharvest consultants for TAHA 

(Remmy, Bitala), and for AVRDC’s new USAID funded postharvest losses project in Ghana, 

Kenya, Tanzania and several other countries (Appiah, Dari, Ambuko). 

http://www.ghanabusinessnews.com/2013/06/30/post-harvest-losses-bane-of-agric-production-

survey/ 

 

The Hort Innovation Lab sponsored postharvest ToT program officially ended in October 2012, 

but since that time all the ToT participants have continued to receive on-going mentoring and 

support via email and internet interactions with the project leaders.  Many of the ToT group have 

recommended the training program to their colleagues and have in turn been mentoring others. 

 

The Postharvest Education Foundation (PEF) offers a similar postharvest ToT training 

opportunity as part of their Global E-learning Programs.  In 2012-13 more than 30 young 

horticultural professionals representing 15 countries completed the one year long program (15 

from Sub-Saharan Africa) and received a free postharvest tool kit. Seven of these trainees were 

associated with current or completed Hort Innovation Lab programs that involve postharvest 

activities (2 from Zambia, one from Kenya and 4 from Cambodia).  In 2013 another 20 people 

completed the PEF Global E-learning Program (including 15 from Sub-Saharan Africa), which 

concluded with a closing workshop in February 2014.  The 2013 program charged an enrollment 

fee of $300 for those from developing countries, which partially covers the cost of the 

postharvest tool kit.  Announcements and applications for the 2014 program were available in 

November 2013, and 32 persons have enrolled in this year’s program.  

www.postharvest.org/postharvest_elearning_programs0.aspx 

 

A LinkedIn.com discussion group on postharvest training has been set up by PEF and currently 

has over 1500 international members.  Hort Innovation Lab trained postharvest specialists from 

SSA continue to interact with their fellow trainees, new groups of PEF E-learners, international 

experts and private consultants from around the world.  

http://www.linkedin.com/groups/Postharvest-Training-3770124 

 

Since the completion of their ToT program, many of the 36 postharvest trainees have received 

scholarships for graduate studies, fellowships, awards, project grants, invitations to become 

conference speakers and other accolades. Two of the ToT female participants have recently 

received AWARD fellowships (Osei-Kwarteng from Ghana and Ambuko from Kenya). Several 

members of the ToT group from Ghana and Benin are being offered well paid work as 

international, postharvest trainers and private consultants.  In September 2013 Ambuko was 

selected to be part of a 2013 UN FAO High Level Panel of Experts project team on Food Losses 

and Waste in the Context of Sustainable Food Systems. http://www.fao.org/fsnforum/cfs-

hlpe/food_losses_waste_scope   The full HLPE report is expected to be released during mid 2014. 

 

http://www.ghanabusinessnews.com/2013/06/30/post-harvest-losses-bane-of-agric-production-survey/
http://www.ghanabusinessnews.com/2013/06/30/post-harvest-losses-bane-of-agric-production-survey/
http://www.postharvest.org/postharvest_elearning_programs0.aspx
http://www.linkedin.com/groups/Postharvest-Training-3770124
http://www.fao.org/fsnforum/cfs-hlpe/food_losses_waste_scope
http://www.fao.org/fsnforum/cfs-hlpe/food_losses_waste_scope
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Gender Issues  

Most of the work for the pilot project is focused on women working with horticultural crops, so 

there are a variety of tools, technologies and approaches that we've been teaching to the 

postharvest ToT groups and designing into our local training and extension programs. Here are a 

few examples from recent postharvest projects that our project leaders have been working with in 

Uganda, Rwanda, Zambia, Kenya and Tanzania (2010-14) and from the e-learning assignments 

of participants from 7 countries: 

 

 Using apron-like harvest bags to pick produce (good for picking fruit from trees, or for row 

crops like peppers or eggplant or okra)-- the women find these easy to manage and there is 

much less bending and lifting 

 Using smaller containers for harvest and farm work (easier for the women and also good for 

the crops since it reduces damage to use a smaller crate or sack or basket) 

 Using smaller containers for transport (reducing the weight of head-loads, less produce 

damage and lower postharvest losses) 

 Teaching women about sanitation from farm to kitchen (food safety for handling fresh 

produce plus also useful practices for keeping the home cleaner and healthier) 

 Teaching about food preservation of dark green leafy crops (to extend the period of time they 

can feed their children foods with a good source of vitamin A, C and iron) Teaching about 

food preservation of fruit crops and tomatoes, since these fruits usually come in a glut, and 

most go to waste. At the peak harvest time market prices are very low, so we teach the women 

to make jams, jellies, fruit candies, fruit leathers, dried fruits, etc so they can extend the time 

they can feed their families fruits and tomatoes, plus they can sell any extras to earn extra 

income. Even for women who do not produce these crops, the price is so low in the market 

that they can purchase the fruits in bulk, process them to stable food products, and then save 

money throughout the rest of the year on their normal food purchases.   

 

The model Postharvest Training and Services Center (PTSC) 

To fully meet Objective 2, the PTSC was designed to be commercially oriented and of a plain 

design (metal sheds on concrete floors) to keep costs low and management needs as simple as 

possible. Energy requirements and costs are very low, since the technologies being promoted are 

of small scale so as to be easily replicated at the farm level. Dr. Kitinoja provided sketches, 

materials lists, a list of potential suppliers, specifications, procurement lists for tools, supplies 

and training materials.  AVRDC was in charge of procurements. The project team brought many 

of the needed tools and training supplies from the USA when traveling to Tanzania, while other 

postharvest supplies such as plastic crates, demonstration materials (i.e. bricks, sand, water 

tanks) and renovation materials (i.e. mud bricks, cement, air conditioner for the cold room) were 

purchased locally by AVRDC.  Stainless steel work tables were made to order for AVRDC, and 

while quite expensive compared to wooden tables of comparable size, will last for many more 

years and so were considered to be a worthwhile long-term investment for the PTSC.  Other 

items were made to specifications using locally sourced materials (i.e. sizing rings, solar driers, 

zero energy cool chambers). 
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Each of the 36 postharvest trainers who completed the ToT program designed their own PTSC 

for their countries as their final written assignment.  A wide variety of designs, from the simple 

to the complex, comprehensive / single crop oriented, those funded by the public sector as well 

as private sector agribusiness endeavors were produced.  Three sample designs are provided in 

Appendix C.  Aspirations are high for the implementation of these designs whenever funding 

becomes available, since those affiliated with organizations in all the countries involved in the 

project provided strong evidence (based upon their commodity systems assessments, which was 

one of the training assignments in the ToT program) that a postharvest training and services 

center would be a valuable asset for their communities.  

 

The MAFS site at Njiro was established close to the end of the project, but has already begun 

providing access to postharvest tools/supplies via the shop, and providing training for extension 

workers and local visiting farmers. All of the jars (197) and most of the high temperature 

thermometers (8 of 10) sent from AVRDC in early August 2013 to Njiro for stocking the 

postharvest shop were sold during the August 1-8 “nane nane” agricultural show, and the 

proceeds are being used to order additional supplies.  MAFS has added a new line item to the 

budget for the Njiro site as of spring 2014, and funds will be provided to hire a postharvest 

trainer who will be assigned to work at the site.   

 

In February 2014 (well after the official end of the project), the Njiro staff co-hosted with The 

Postharvest Education Foundation an “Open House” postharvest training event that attracted 50 

people from the local community.  Activities included a presentation on postharvest training 

activities and the PTSC retail shop, demonstrations of the construction and use of the Zero 

Energy Cool Chamber and solar dryer, and tour of the PTSC shop.  Participants included small 

farmers (producers of vegetables, herbs and bananas) and representatives from several local 

women’s groups demonstrated their products (fruit jams, preserves, dried vegetables) who 

interacted with the many postharvest experts and trainers in attendance.   

 

The MAFS staff at Njiro has extensive plans for future activities. These include having their 

extension and research staff utilize the new site for postharvest training programs targeting 

entrepreneurs/farmers; working with AVRDC to develop a list of stakeholders who have been 

involved with training and supporting services both within and outside Tanzania; finalizing the 

editing of a leaflet and poster describing postharvest vegetable losses in the region; collaboration 

with relevant partners such as the MIVARF of the Prime Minister’s office and other relevant 

parties to write competitive research proposals for sustainability of the PTSC; and lobbying and 

advocacy with identified partners and collaborators such as Tanzanian districts, RECODA,  

MVIWATA, TAHA , SIDO, VETA, MIVAF, NGOs, CBOs.    

 

Linkages to current and planned USAID and MCC projects in Sub-Saharan Africa (i.e. the 

Beans/Cowpeas CRSP and RHESI in Rwanda, PFID-F&V, RAISE, HDP in Kenya, MiDA in 

Ghana, TAPP in Tanzania), Horticulture Innovation Lab projects in Uganda, Kenya and Zambia, 

Hort Centers of Innovation (in Kenya, Thailand and Honduras), MAFS funded projects and 

organizations in Tanzania (Njiro, TAHA), Instituto OIKOS, PEF and BMGF projects (current 

and planned) have been pursued during the three years of the project. There appear to be many 

possibilities available for follow-up work by AVRDC and their local partners. 
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The Postharvest Education Foundation (PEF) held their closing workshops for their Global E-

learning Program in Arusha and brought a group of international participants to visit the PTSC in 

February 2013 and February 2014.  Participant postharvest trainers came from Ethiopia, Nigeria, 

Zambia, Kenya, Tanzania, Togo, Uganda and Ghana, and spent one day of the workshop 

volunteering at the PTSC and providing local postharvest training programs for Tanzanian small-

holder farmers. 

 

The PTSC model is already being emulated by several Tanzanian organizations, and a variety of 

“Value addition centers” “Farmer services centers” and “Packhouses/ postharvest training 

centers” are currently being developed in more than 15 districts under programs being 

implemented by the MAFS (including a large packinghouse for LUKOVEG in Lushoto and a 

large citrus/mango packhouse/training center near Dar es Salaam for a farmer’s association of 

2000 members), the Prime Minister’s office/African Development Bank (Value addition centers 

in 12 districts in 2013, with more planned for 2014) and MAFS/TAHA (Farmer services centers 

for 3 districts in southern Tanzania and one in Zanzibar).   

 

The model PTSC must include all five components as originally designed in order to make the 

PTSC financially sustainable 

 Training of postharvest trainers (including loss assessment, demo design) 

 On-site postharvest training and demonstrations 

 Adaptive research, including cost/benefit analyses of potential postharvest innovations 

 Postharvest Retail Shop (with tools, goods, supplies) open to the public 

 Postharvest services for fees (ex: grading, packing, storage, transport, marketing advice) 

 

International visitors to the PTSC in Arusha have indicated their interest in replicating the model 

for new projects in their own countries (in Kenya, Zambia, Ethiopia, Indonesia and the 

Philippines to date).  A brochure of the PTSC in English and Swahili has been widely shared 

(print and digital), blog posts and presentations on the PTSC design and a slide show of the 

training programs are available online, and have attracted attention from potential PTSC 

replicators in Liberia, Rwanda and India.  The project leaders are providing requested guidance 

and planning advice on a voluntary basis. 

 

Postharvest Demonstrations 

A wide variety of postharvest handling and food processing demonstrations focusing on simple 

innovations were set up at the PTSC.  All of the demos highlight practices that can reduce 

postharvest losses and maintain quality, enhance shelf life and protect food safety.  They are 

intended to be permanent installations at AVRDC and readily accessible for tours and are 

available for use by postharvest trainers/visiting instructors during training programs.  Several of 

these demos have also been set up off site at the MAFS Njiro site (ZECC with shade cover, 

small-scale cold room with CoolBot™, improved solar driers) and at the Mkuru Training Camp 

(ZECC with shade cover).  Demonstrations are supported by display boards with printed 

resources in English and Swahili, illustrated plans for making tools and equipment (Postharvest 

Innovations Series No 1 - 20) and local information on suppliers, costs and benefits.  

 



Postharvest Extension Pilot Project: Sub-Saharan Africa          Barrett/Kitinoja 2014 

18 
 

A container of supplies and tools for each demonstration has been set up at the PTSC and is kept 

in a secure storeroom.  Any trainer who organizes a visit with the PTSC manager can select the 

container(s) s/he needs for their topic and have their demonstrations set up in a matter of 

moments.  

 

1) Use of shade 

Providing shade for fresh produce after harvest helps to reduce the pulp temperature and extend 

shelf life. Participants are shown how to measure the pulp temperature of produce after it has 

spent a few hours in the sun, and compare this to the cooler temperatures of the same produce 

that has been kept in the shade.  As a general rule of thumb, a decrease in produce temperature of 

10°C will extend potential shelf life by 100%. For example, tomatoes handled at ambient 

temperature of 30°C will have a shelf life of 4 days, while at 20°C they will maintain good 

quality for 8 days.  

 

A green 60% PolyNet shade cloth was designed in India and donated to the PTSC by Amity 

University (brought to Tanzania by Dr. SK Roy in October 2012 and valued at US$50). AVRDC 

installed the 6 wood poles that hold the shade cloth. (Total cost = $ 100.)  This shade cover can 

be adjusted as the sun moves, and is tied to the poles and staked to the ground.  Each pole is 

covered with a simple wrap made from old sacks to prevent damage from the rough wood 

rubbing against the cloth.  

 

 
 

   
 

A traditional shade cover made with wood poles and a thatched roof was constructed on site by 

Tanzanian carpenters and thatch workers. (Total cost = $144.00)  Corners are reinforced with 

sacking materials (wrapped around the wooden poles)to prevent damage to the cloth. 
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2) Harvesting tools and equipment 

A variety of simple tools are provided for this demonstration, including harvesting clippers, 

hand-held pruners, a picking basket on a long pole, harvesting bags that can be worn during 

picking, and color charts for visual determination of proper maturity for various fruits and 

vegetable crops.  Harvesting bags are designed to have a bottom that opens easily and allows 

produce to be gently transferred into a container in the field, in order to prevent the usual damage 

that comes from dumping produce or throwing it into piles on the ground after harvest. Patterns 

and instructions were provided for making low cost harvesting bags from local materials.   

 

 
 

3) Improved packages, containers and packaging materials 

A variety of traditional and improved containers and packages for handling harvested produce, 

such as wooden crates, plastic crates, sacks, baskets, package liners, smaller sized containers are 

available for demonstrations at the PTSC.  Hand dollies are demonstrated for moving plastic 

crates.  The wooden crates used in Tanzania are generally rough and very large (holding up to 50 

kg) so several examples of improved locally made packages were developed, including half sized 

crates, smooth wooden crates (sanded inside) and liners for crates. Studies have shown that 

simply by decreasing the size of large packages (crates, sacks or baskets) damage to produce can 

be reduced by 50% or more (Kitinoja, 2010).  Field trials in Tanzania have shown that tomatoes 

suffer 50% damage when shipped in rough wooden crates—this can be reduced to less than 5% 

by using crate liners, smaller crates or plastic crates.  
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4) Grading/packing stations 

Stainless steel work tables of high quality are part of the PTSC design. These are long lasting, 

easy to keep clean and can be arranged as needed for providing training on manual color and size 

sorting, quality grading and improved packing practices.  Simple tools for these demonstrations 

include color charts, hand-held sizing rings, calipers, rulers and quality measurement tools (i.e. 

refractometer, quality rating charts). 

 

 
 

5) Washing and postharvest treatment stations 

A stainless steel sink with apron and detachable hose for washing demonstrations is included as 

part of the PTSC design. Postharvest demonstrations include: 

 hand washing (equipped with soap, running water, cotton towel for hand drying, and 

hand washing poster) 

 plastic trays with drainage holes for use in spraying produce to wash off soil or treat 

produce via water based sprays after harvest with approved fungicides,  

 wash and scrub produce before processing, and clean hand tools, trays, pots and other 

processing equipment after use 

 clean and sanitize plastic crates between uses  
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 Stainless steel sink in the PTSC 

 

 

6)  Evaporative cooling 

A set of demonstrations on evaporative cooling can be provided using a few simple tools that are 

available at the PTSC, including a small hand-held battery powered fan, a fiber pad (aspen wood 

fiber, straw or poly-cellulose fiber) and a digital temperature probe or wall thermometer.  Most 

rural people in Tanzania were unfamiliar with temperature measured in degrees or with 

thermometers, so explaining cooling with numbers is not a useful teaching practice.  However, 

simply by wetting the sample fiber pad and letting the trainees feel how the air pushed by the fan 

is much cooler than the ambient air when it touches their hand is enough for them to understand 

how the process works.   

 

A portable evaporative cooling demo unit made with a larger stand-up fan, a water pump 

equipped with a solar panel that provides electric power and an aspen wood fiber pad can be set 

up on sunny days to pre-cool a batch of fresh produce in plastic crates set in front of the unit. 
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A simple, portable evaporative cooling demonstration 

 

7) Zero Energy Cool Chamber (ZECC) 

A low cost brick and sand evaporative cool chamber, known as the ZECC, is provided as part of 

the PTSC design, and includes 6 medium sized plastic crates to hold stored produce and a 

thatched shade cover on wooden poles to protect the ZECC from direct sun and reduce heat gain 

from solar radiation.  The ZECC demo is set up in an outdoor space where air can freely move 

around the chamber to help carry away heat via the principal of evaporative cooling. 

 

The cost of this demo unit (the ZECC, 6 crates and small shade structure) is approximately $600, 

and the cool chamber can store 100kg of fresh produce, keeping it fresh for up to one week 

during times of the year when the relative humidity of the ambient air is lower than 60%.  This 

storage structure works especially well in arid and semi-arid regions, during the dry season in 

other regions, and in locations where night time temperatures are much lower than day time 

temperatures (mountain zones or at higher altitudes such as in Arusha).  

 

The PTSC at AVRDC has two ZECCs on site-- one that can be used for training on ZECC 

construction.  For each program it can be taken apart into its components and the same materials 

used to teach the next group of trainees how to construct their own ZECC.  The two ZECCS can 

also be used for conducting research studies, for example, to compare a variety of handling 

practices, crops, or storage management practices.  
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ZECCs at Njiro and the Mkuru Training Camp: 

  
 

 

8) Small insulated cold room equipped with a CoolBot™ controller 

The PTSC is equipped with a 3m by 4m cold room as part of the design.  The room was built 

using the typical local mud bricks and plastered with cement inside and outside. The inside walls 

are insulated with two layers of double-bubble reflective sheeting (R 6 for each layer) that have 

been applied to the walls using silicone construction grade adhesive.  The height of the room is 

2.5m, and the ceiling of the inside of the room is also insulated, and has a covered fluorescent 

light fixture. The door is a plain wooden door with a heavy layer of insulation on the inside and a 

plastic strip curtain on the outside.  The top of the cold room ceiling is covered with another 

layer of reflective insulation sheeting, and the room sits under a large metal roofed shade cover.  

 

The cooling system for the room is a simple window style air conditioner (12,000 BTU) 

equipped with a CoolBot™ unit that overrides the thermostat and allows the unit to cool the 

room to 12°C for demonstration purposes, and to as low as 2°C if desired.  The air conditioner is 

stripped of its inner cover to allow better air flow, and the CoolBot™ unit is plugged into the 

wall socket, attached to the A/C as per the simple instructions and can be regulated with a touch 

of the buttons.   Demos include instruction on installation assisted by a video provided by the 

manufacturer.  

http://storeitcold.com/installation.html (video) 

http://storeitcold.com/coolerconstruction.html (notes and tips on cold room construction) 
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Inside the cold room are demonstrations showing the use of pallets to keep produce off the floor, 

and outside there are posters illustrating the recommended temperatures for temporary storage of 

many kinds of fresh produce.  

 

9) Portable FA cooler ($200) 

A demonstration unit for forced air cooling is provided as part of the PTSC design. The unit is 

made of local materials (a small electric fan with a simple wood box housing made by a local 

carpenter, a small plastic tarp and wooden strips to hold the tarp open when the air is being 

pulled through the crates to cool the produce.  The roll-out tarp cover can be adjusted to cool 2, 

4, 6 or 6 crates as needed.  This portable FA demo unit is designed to be used inside the cold 

room.  

 

 
 

 

10) Small scale processing equipment and packaging supplies 

A large array of food processing equipment and tools are provided for conducting simple 

demonstrations on small scale canning methods, jam and jelly making, bottling and candy 

making.  Basic equipment includes cooking pots, strainers, colanders, large spoons, spatulas, 

knives, cutting boards, and trays.  Two types of cook stoves are available for demonstrations and 

training, a one burner Rocketstove (with instructions for construction of locally made versions), 

and a large propane powered stovetop unit with propane tank.  Supplies for training include 

different types and sizes of jars, bottles, cheesecloth for straining, simple preservatives, sugar, 

and spices.  Tools used for demonstrations of quality control include a honey refractometer, high 

temperature thermometers and litmus paper.  
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11) Improved solar driers and packages for dried products 

The traditional 6 tray solar dryer used in Tanzania is a direct type of dryer, developed many 

years ago by NRi (UK) and disseminated throughout east Africa.  The PTSC has one of these 

simple driers, along with a solar concentrator made of stainless steel sheeting to bounce sunlight 

into the unit and help improve drying efficiency during cooler or cloudy weather. The 

concentrator is based on a previously-funded Hort CRSP exploratory project (Stiling et al. 2012). 

A second “indirect” style solar drier is set up at the PTSC for demonstration purposes – it is a 

cabinet design with a solar collector (a large flat box with a black bottom and a glass top).  

 

 
 

   
Reflector added to a simple direct dryer, and improved indirect cabinet dryer with solar collector 

(still needs to have a chimney added) 
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Improved packages for dried food products are also part of the solar drying demonstrations.  

Several types of packages are provided for illustrative purposes (plastic bags, plastic jars with 

screw lids, glass jars, large plastic buckets in small to large sizes), and food grade plastic bags 

and metal foil pouches are provided for the trainees to package the products they make during 

the training.  

 

 
 

 

Training Activities during PY3 (October 2012-Sept 2013) 

The PTSC manager at AVRDC kept a record of the visitors to the PTSC and all the postharvest 

training events implemented there and in nearby locales for northern Tanzanian clientele.  The 

first training activities were implemented at the start of project year 3. More than 600 persons 

attended training programs, either at the PTSC or off-site when a postharvest trainer visited their 

training venues.  Approximately 1000 additional people visited the PTSC during the one year it 

has been in existence, October 2012 through September 30, 2013.    

 

Table 1 provides a complete listing of the 42.5 days of training programs, including the dates, 

training topics, instructors and participant groups. Each training event, when completed, was 

documented in a written report by the instructors/postharvest trainers. 

 

Table 1: Summary table of training events at the PTSC 
Date  Topic /instructors Female  Male  Group 

category 
Origin of Trainees Days 

Oct 12, 
2012  

Introduction of postharvest 
handling practices / Hort CRSP 
team 

17  30  Farmers  Tanzania; Nduruma, 
Bangata villages  

1  

Oct 19, 
2012  

Introduction of postharvest 
handling practices / Hort CRSP 
team 

14  2  Farmers  Tanzania; Oltoroto 
village  

1  

Dec 12, 
2012 

Introduction of postharvest 
handling practices / Robert Odoi 

11 5 Farmers Uru- Moshi 1  

Feb 27 –
Mar 4, 
2013  
 

Food processing and Food safety 
/ Odette Ngulu, Bertha Mjawa 
 

21 1 Farmers, 
processors
, traders  
 

Tanzania; Kisimiri, 
Kirimanyi, Burka, 
Olasiti,  
Oldonyosambu 
villages  
 

3  
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Date  Topic /instructors Female  Male  Group 
category 

Origin of Trainees Days 

April       

May 2-
3/2013 

Food processing and Food safety 
/ Odette Ngulu, Bertha Mjawa 
 

19 2 Food 
processors
/farmers 

Kiranyi 3  

May 7-
9/2013  

Postharvest handling practice of 
horticultural crops and business 
management skills 
/XanfonBitala 

24  Farmers 
and 
traders 

Zion Church of Arusha 3  

May 20-
22/2013 

Food processing and Food safety 
/ Odette Ngulu, Bertha Mjawa 
 

39 2 Food 
processors
/farmers 

Njiro, burka-  Arusha 3  

May 22-
24/2013 
Ngoni 

General Postharvest handling 
practices 

26 37 Diploma 
Student 

HORTI-Tengeru 2  

May 21, 
29/2013 

Basics of postharvest handling 
and food safety practices for 
Maasai organic veg 
producers/marketers / Xanfon 
Bitala 
 

17 20 TOT/OIKO
S 

Around Arumeru 
district 

3  

June 11 -
14/ 
2013 

Basics of postharvest handling 
/Janne Remmy 

52 33 Farmers Nguruma, 

Nshupu , 

Siwandeti  and                 

Nduruma-villages 
 

1 day 
each 
grou
p (4) 

July 25-
26, 2013 

Food processing 15 2 Food 
processors 

WAWATA, WODISTA, 
Afrilishe 

2  

July 30, 
2013 

Making pectin from citrus fruits 
/Diane Barrett  

7 7 TOT Postharvest E learning 
students 

1  

July 
31/2013 

Construction and management of 
the ZECC (Njiro) /Lizanne 
Wheeler and Patrick Brown 

8 14 TOT SARI and HORTI - 
Tengeru 

1 

July 31, 
August 
1, 2013 

Making fruit and tomato jams 
and jellies /Diane Barrett 

14 1 Food 
processors 

Sokon 1 2  

August 
2, 2013 

Making candied citrus peel 
/Anne Perera 

14 1 Food 
processors 

Sokon 1 1  

August 
14, 2013 

E-learning program review (PEF 

2013 Global Program for 7 e-

learners from Tanzania /Lisa 

Kitinoja 

3 4 TOT AVRDC and Horti-
Tengeru in Arusha 

½  

August 
15,2013 

Basics of postharvest 
technologies / Hala Chahine 

14 4 Farmers Nduruma 1  

August 
20, 2013 

Postharvest Cooling practices 
and ZECC for Horticultural 
crops/Lizanne Wheeler/Patrick 
Brown 

2 16 Farmers Ngarenanyuki 1  
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Date  Topic /instructors Female  Male  Group 
category 

Origin of Trainees Days 

August 
21,2013 

Harvesting, Gentle handling and 

Field packing /Lizanne Wheeler 
15 13 Farmers Nduruma 1 

August 
26-27 

Construction and management of 
the ZECC (Mkuru) /Lizanne 
Wheeler and Patrick Brown 

4 4 Farmers 
and 
technician
s 

Uwiro-Ngarenanyuki 2  

August 
28, 2013 

ZECC and cold room management 

/Lizanne Wheeler 
21 18 TOTs SARI and HORTI - 

Tengeru 
1 

Sept 17-
18, 2013 

Basics of postharvest handling 
/Robert Odoi 

26 10 Farmers Sing’isi,Kikwe, 
Maweni 

2 

Sept 24, 
2013 

Marketing strategies for women’s 

group and farmers’ association 

leaders /Stanley Masimbe, Angela 

Kidunda 

14 0 Processors Arusha Widow group 1  

Sept 25, 
2013 

Marketing strategies for women’s 

group and farmers’ association 

leaders /Stanley Masimbe, Angela 

Kidunda 

10 4 (TOTs) 
Extension 
officers 

Arusha and  Moshi 1  

 Total 407 230   42.5 
days 

 

Participants typically spent a full day at the PTSC, and filled out a pre-training survey and a post-

training evaluation questionnaire.  Training included transport, tea/coffee/snack breaks in the 

morning and afternoon and a buffet lunch.  

 

The typical costs for providing training for a group of 20 persons can be broken down as follows: 

Transport (round trip)      US$140  

Tea/snack breaks       $5.00 per person ($100) 

Lunch        $6.00 per person ($120) 

Training materials (fresh produce, expendable supplies)  $50.00 

Instructors/trainers       $200 to $500 per day 

Rental of the PTSC      Still to be determined 

Direct costs       $772 to $1,172 

Indirect costs (20%)       $154 to $234 

Total cost for 1 day of training at PTSC for a group of 20 = $926 to $1,406  

 

In addition to those who attended postharvest training programs, a wide range of visitors came to 

the PTSC for tours during open house days and farmer field days. International scientists and 

extension workers from many countries visited the PTSC and signed the visitor book.  
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Table 2: Additional visitors to the PTSC (October 2012-August 2013) 
Category Male Female Total 
Visitors during AVRDC-RCA 20th anniversary 135 315 450 
Visitors during AIV/Amaranth Field day 75 74 149 
Visitors during Seed Fair 165 104 269 
Other visitors 41 24 65 
Total   933 

 

 

Summary Tables 3 and 4 present a brief summary of the many additional postharvest training 

events implemented since the conclusion of our Training of Master Trainers program.  Tables 5 

and 6 provide additional details on the various types and topics covered during these training 

programs and events.  Table 7 is a summary of the USA/International project team’s visits and 

the training events we implemented at the PTSC and/or in nearby locales (Njiro, Mkuru). 

 

During this project, 36 young horticultural professionals from seven Sub-Saharan African 

countries (17 men, 19 women) were trained for 18 months by our USA and international project 

team via a USAID Hort Innovation Lab funded e-learning program, plus a one week long closing 

workshop held in Tanzania.  The project was funded for three years (2010-13), and during that 

time period more than 16,000 people in Sub-Saharan Africa received postharvest training 

on a wide variety of topics as a direct result of the project.  An additional 15,000 people to 

date have received postharvest training via the multiplier effect, when trained leaders returned to 

their villages, extension program or farmers associations and provided postharvest training to 

others in their local communities.  

  
Summary Table 3: Postharvest training events implemented during our Hort Innovation Lab 

Training of Master Trainers program during PY2 January to September 2012 (32 master trainers 

reporting) 

 Country Examples of Postharvest Topics  Numbers of 
people 
trained   

Multiplier 
effect?  

BENIN 
(2 master 
trainers) 

Fruit harvest, transport, postharvest handling 
Drying  chili peppers 
Training of leader farmers from farmers associations 
in CSA and PHH 

60 
5 
220 

 
3000 trained 
under the 
GREEN project 

ETHIOPIA 
(1 master 
trainer) 

Evaporative cool storage, drying tomatoes for 
extension workers 

60  

GHANA 
(7 master 
trainers) 

Artisans training in solar dryer construction  
Drying peppers, use of blanching for color retention
  
Packing mangoes for export – packhouse worker 
training 
Organic production, postharvest handling, food safety 
UNFAO program  
Commodity systems assessment -consumer 
preferences 

960 
20 
 
40 
 
300 
 
100 
100 
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 Country Examples of Postharvest Topics  Numbers of 
people 
trained   

Multiplier 
effect?  

Commodity systems assessment – sweet peppers  
Postharvest IPM  
Marketing for small scale farmers  
Cleaning and sorting before sales  
Training grad students (4 month program in PHH)  

 
100 
 
20 
20 
38 
20 

KENYA 
(6 master 
trainers) 

African leafy veg drying, storage  
Maturity indices, grading, packing by ripeness  
Business appraisals, QC, pkg for entrepreneurs  
Mango harvest, postharvest handling, processing 
Cashew nuts PHH 
Cassava processing  
Veg PHH, marketing  
PHH on mushrooms  
Mangoes processing  
Tomatoes PHH, food safety  
Tomatoes IPM  
Marketing, general horticulture  

300 
38 
28 
46 
20 
29 
100 
20 
40 
50 
20 
55 

 
 
 
600 

 RWANDA 
(3 master 
trainers)  

 PHH,  food safety  
Intensive program, cold storage  
Maturity indices  
Fruit processing  

1000 
500 
100 
90 

 

TANZANIA 
(9 master 
trainers) 

Tomato collection center trainings for Technoserve
  
Processing fruits in rural areas with poor transport
  
Processing root crops  
Tomato processing, solar drying  
PHH demonstration training manual  
Solar drying of F&V  
Food processing of F&V  
Food safety, GMPs  
Informal trainings in the field (harvest, sorting, PHH)
  
Packaging demos at Ag Trade Fair  

29 
 
600 
 
30 
60 
75 
25 
70 
100 
100 
 
250 

 

UGANDA 
(4 master 
trainers) 

PHH, food safety, bio-pesticides, solar drying – 
regularly train 50 people per week  
General PHH, processing, for many groups of 15 to 30 
people  

2500 
 
400+ 

 

Subtotals Without HORT CRSP funding support 8738+ 3600 

Subtotals With HORT CRSP funding support  
African leafy veg PHH, processing (as part of Kate 
Scow's Uganda project)  

380   

TOTAL # of  9118+ 3600 
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 Country Examples of Postharvest Topics  Numbers of 
people 
trained   

Multiplier 
effect?  

people  
trained 
during PY2 

PHH= postharvest handling practices 

 

 

Summary Table 4: Postharvest training events implemented since the conclusion of our Hort 

Innovation Lab Training of Master Trainers program during  PY3 October 2012 through 

September 2013 (31 master trainers reporting) 

 Country Examples of Postharvest Topics  Numbers of 
people 
trained   

Multiplier 
effect?  

BENIN 
(2 master 
trainers) 

Commodity Systems Assessment 
Appropriate postharvest practices for handing and 
marketing fruits and vegetables 
Costs and benefits of postharvest technologies 

30  
 

An additional 
3000 trained 
under the 
GREEN project 

ETHIOPIA 
(1 master 
trainer) 

Harvesting practices 
Simple pre-cooling techniques 
Basic postharvest technologies (packing, cooling, 
storage) 
Processing methods 
Introduction to simple postharvest tools 

92  
 

Not yet known 

GHANA 
(7 master 
trainers) 

Timely harvesting for different markets 
Grading and sorting of produce after harvest 
Handling indigenous leafy vegs in the market 
Sorting of vegetables at retail market 
Introduction to improved postharvest handling 
Food safety and hygiene 

989 597 

KENYA 
(5 master 
trainers) 

Prolonging the Shelf life of African Leafy Vegetables 
Postharvest handling for the mango value chain 
Agribusiness development 
Food processing (fruit jams and tomato products) 
KARI Field Day (500+ people provided with 
postharvest information, leaflets on making money 
from mango products, building a solar dryer, etc) 

1123+ 58 

 RWANDA 
(3 master 
trainers)  

GlobalGAP and postharvest handling training  
Postharvest handling and food safety practices for 
small farmers 
Solar drying of pineapples 

 150 
 

1100+ 

TANZANIA 
(9 master 
trainers) 

Postharvest handling and quality of amarathus 
General postharvest handling practices, use of shade, 
ZECC, charcoal cooler 
Cassava processing, drying, packaging and storage 

516 2323+ 
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 Country Examples of Postharvest Topics  Numbers of 
people 
trained   

Multiplier 
effect?  

Postharvest packinghouse operations 
Drying and packaging vegetables (Dar es Salaam 
region) 
Fruit processing practices 

UGANDA 
(4 master 
trainers) 

Harvest and preservation of eggplants and okra 
Improved postharvest handling and processing of 
pineapples, formation of farmers groups 
Simple household postharvest handling 
improvements 
Marketing of vegetable crops 
Value addition for selected vegetables – preparations 
of snack foods, vegetable powders 

806 447+ 

Subtotals Without HORT CRSP funding support (see Table 4) 3,670+ 7,540+ 

Subtotals With HORT CRSP funding in Arusha, Tanzania (see 
table 5) 

3804 545+ 

TOTAL # of 
people  
trained 
during PY3 

 7,474+ 8,900+ 

+ indicates the reported number was a minimum estimate, actual totals are expected to be higher 

once training events are completed 

 

In Rwanda, the postharvest training on solar drying of pineapples resulted in the adoption of 

improved solar drying practices and the launch of a massive solar drying business for organic 

pineapple exports.   

  
Rwanda: new solar drying operations (information and photo provided by Ineza and Mugabo, 

2014) 
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Table 5: Details of training events implemented without Hort Innovation Lab support  

(31 Master trainers reporting on home country activities) 

 Country Postharvest Topics covered in the 
training (title or description of 
training program) 

Numbers of 
people 
trained  (# men, # 
women, if known) 

Multiplier effect?  
 

BENIN 

(2 master 

trainers) 

Commodity Systems Assessment 
Appropriate postharvest practices for 
handing and marketing fruits and vegetables 
Costs and benefits of postharvest 
technologies 

30 facilitators  
(3 day training of 
trainers program) 

Each facilitator 
trained a Partners for 
Development (PFD) 
farmer’s association 
of approximately 200 
members = 6000 

ETHIOPIA 

(1 master 

trainer) 

Harvesting practices 
Simple pre-cooling techniques 
Basic postharvest technologies (packing, 
cooling, storage) 
Processing methods 
Introduction to simple postharvest tools 

92 university 
students 
(each attended 10 
training sessions) 

Not yet known 

GHANA 

(7 master 

trainers) 

Timely harvesting for different markets 
Grading and sorting of produce after harvest 
Handling indigenous leafy vegs in the market 
Sorting of vegetables at retail market 
Introduction to improved postharvest 
handling 
 
Sorting and pre-cooling 
On-farm storage using the Zero Energy Cool 
Chamber 
Proper harvesting and handling 
Washing and pre-cooling 
Proper packing practices 
 
Sorting harvested mangoes for processing 
 
Quality assessment for mangoes 
 
Hygienic handling of fruits and vegetables 
Postharvest loss assessment 
Pre-cooling of selected fruits 
Appropriate packaging for tomatoes 
 
Hygiene in the packinghouse 
Food safety practices 
Training of trainers for local company/Univ 
of Ghana sponsored 
Postharvest handling of perishables 
Cooling of indigenous leafy vegetables 
Sorting and grading mangoes for maximum 
market value 

20 farmers (10,10) 
20 farmers (18,2) 
10 market women 
15 market women 
187 university 
students 
 
130 (85,45) 
40 (38,2) 
 
35 (33,2) 
10 
25 (9, 16) 
 
20 (5,15) factory 
workers 
40 (1, 39) 
packinghouse 
workers 
150 
20 
15 
25 
 
28 (16, 12) 
58 (32, 25) 
25 
 
66 (63, 3) 
20 women 
30 (19,11) 

 
 
 
 
 
 
235 farmers 
 
 
205 people 
50 people 
 
 
 
 
 
 
50 
25 
 
15 
 
20 
 

KENYA KARI - Prolonging the Shelf life of African 150  
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 Country Postharvest Topics covered in the 
training (title or description of 
training program) 

Numbers of 
people 
trained  (# men, # 
women, if known) 

Multiplier effect?  
 

(5 master 

trainers) 

Leafy Vegetables 
KARI KAPAP program on postharvest topics 
for mango value chain 
 
On farm postharvest training via KAPAP 
Postharvest handling/storage of cowpeas 
 
Postharvest handling practices, quality 
rating scales 
Processing of tomatoes 
Papaya jam processing 
Agribusiness self-appraisals 
Processing cassava to flour and gari 
 
 
KARI field day - postharvest information, 
leaflets on making money from mango 
products, building a solar dryer, etc 

(3 day farm show) 
25 farmers, 
processors, 
extension workers 
25 farmers 
10 group leaders 
 
35 university 
students 
 
40 women 
35 women 
17 SME owners 
30 leader farmers 
246 farmers 
10 extension officers 
500+ 

 
Not yet known 
 
 
 
 
 
 
 
 
 
 
One leader trained 30 
local farmers 
One officer trained 20 
extension staff and 8 
farmers 

 RWANDA 

(3 master 

trainers)  

  

GlobalGAP and postharvest handling 
awareness training  
 
 
GlobalGAP and postharvest handling 
training for pineapple growers 
Postharvest handling and food safety 
practices for small farmers supported by 
Rwanda Hort Interprofessional Org (RHIO) 
Training of trainers in kitchen gardening of 
vegetables 
 
General postharvest practices 
Good hygienic practices 
ZECC management 
Solar drying of pineapples 

20 technical trainers 
 
 
 
22 group leaders 
 
15 farmers 
 
 
61 (44, 17) leaders 
 
 
32 leaders  

Each trained their 
farmer’s cooperative 
of 20 to 100 members 
= 400 + 
220+ 
 
 
 
 
36 groups have been 
trained = 360+ 
 
These 32 leaders have 
trained 136 others 
(who are expected to 
train 6000+ of their 
fellow association 
members) 

TANZANIA 

(9 master 

trainers) 

Postharvest handling and quality of 
amarathus 
 
General postharvest handling practices, use 
of shade, ZECC, charcoal cooler 
 
Cassava processing, drying, packaging and 
storage 
 
 
Postharvest packinghouse operations, 

20 (15, 5) leaders 
 
300 in Morogoro and 
Zanzibar (TAHA 
project) 
30 (10, 20) leaders 
 
 
 
53 farmer 
representatives 

20 groups have been 
trained = 200+ 
 
 
 
Training planned for 
August through 
October during 
cassava harvest 
Lead farmers trained 
1953 members of 



Postharvest Extension Pilot Project: Sub-Saharan Africa          Barrett/Kitinoja 2014 

35 
 

 Country Postharvest Topics covered in the 
training (title or description of 
training program) 

Numbers of 
people 
trained  (# men, # 
women, if known) 

Multiplier effect?  
 

recordkeeping  for LUKOVEG association (an 
MAFS funded packinghouse was designed 
and established for this group after 3 of our 
TZ master trainers proposed the project 
after completing their Hort Innovation Lab 
ToT program) 
 
Drying and packaging vegetables (Dar es 
Salaam region) 
 
Fruit processing practices for disabled group 
(KIJIWAM) who purchases fruits in peak 
season 
 
Development of GAP manual for Tanzanian 
extension workers, training of trainers via 
UN FAO funded project 
 

 
 
 
 
 
 
 
35 women 
 
 
22 (15, 7) processors 
 
 
20 (for pilot training 
in Arusha) 

LUKOVEG’s 53 
farmers associations 
 
 
 
 
 
140 
 
 
30 farmers and 
processors 
 
Will be extended to 
MAFS extension 
workers and then to 
thousands of farmers 

UGANDA 

(4 master 

trainers) 

Quality and solar drying of yellow bananas 
Mushroom harvest, packing and marketing 
 
Harvest and preservation of eggplants and 
okra 
Improved postharvest handling and 
processing of pineapples, formation of 
farmers groups 
Simple household postharvest handling 
improvements 
Marketing of vegetable crops for traders 
who transport and sell at market 
Value addition for selected vegetables – 
preparations of snack foods, vegetable 
powders 

30 (12, 18) 
21 (6, 15) trainers 
 
60 farmers 
 
60 (32, 28) 
 
600 
 
30 village leaders  
 
5 processors 

 
Each trainer trained 7 
women = 147 
 
 
 
 
 
 
Purchase vegetables 
from their village 
farmers, provide 
hands-on training on 
site = 300+ 

+ indicates the reported number was a minimum estimate, actual totals are expected to be higher 

once training events are completed 
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Table 6: Details on Hort Innovation Lab funded training events in Tanzania implemented by 32 

of our master trainers 

TANZANIA 
 

Postharvest Topics covered in the 
training (title or description of 
training program) 

Numbers of 
people 
trained  (# men, # 
women, if known) 

Multiplier effect?  
 

AVRDC  
PTSC in 
Arusha 

Introduction to Postharvest 
   16 master trainers (Oct  12, 2012) 
   16 master trainers (Oct  19, 2012) 
   AVRDC 20th anniversary PTSC            
…inauguration and field day 
Basics of postharvest handling  
   Odoi (Uganda) Dec 2012 
   Remmy (Tanzania)  June 2013 
   Odoi (Uganda) Sept 2013 
   Bitala (Tanzania) May 2013 
Solar drying of fruits and vegetables, 
packaging of dried products 
   Ngulu (Tanzania) Feb 2013 

 
47 (30, 17) 
16 (4, 12) 
 
450 (315, 135) 
 
17 (11, 5) 2 days 
85 (33, 52) leaders 
36 
20 
 
 
22 (1, 21) (3 days) 
 

 
Not yet known 
 
 
 
 
 
 
 
 
Two trainees trained 
their assn. of 25 
widows, who have 
purchased their own 
solar drier 

OIKOS 
Mkuru 
training 
camp 

Basics of postharvest handling and food 
safety practices for Maasai organic veg 
producers/marketers 
   Bitala (Tanzania) May 2013 
   Bitala (Tanzania) June 2013 

 
 
Lead trainers 
25 women (3 days) 
25 women (3 days) 

Lead trainers are 
training women in 
their own villages = 
500+ 

MAFS Njiro 
training 
site 

Solar drying of fruits and vegetables and 
packaging of dried products 
  Ngulu (Tanzania) May 2013 
 
 
Postharvest transport/improved containers 
and handling practices 
  Ngulu (Tanzania) August 2013 

 
 
41 (2, 39) 
 
 
3000+ visitors 
during Agri-Show 

One trainee trained 
20 women, who  
conduct their drying 
using borrowed trays, 
and are now 
fundraising in order 
to purchase their own 
solar drier 

Total  3768 545+ 

+ indicates the reported number was a minimum estimate, actual totals are expected to be higher 

once training events are completed 

 

 

 

Table 7: Details on Hort Innovation Lab funded training events implemented by our USA and 

International postharvest project team (participation as unpaid volunteers*) 

 Country/ 
instructor 

Postharvest Topics  Numbers of 
people trained   

Multiplier 
effect?  

USA Project team 
(*Barrett, *Kitinoja, 
Crump, *Wheeler) 

Training of master trainers (18 months) 
Training of postharvest trainers 
workshops (Oct 2012) 

36 x 10 assignments 
32 x 5 days 
 

16,000+ 
Trained by Master 
trainers (see tables 
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 Country/ 
instructor 

Postharvest Topics  Numbers of 
people trained   

Multiplier 
effect?  

PTSC, Arusha Leading launch events (Oct 2012) 2-5) 

USA/ Lisa Kitinoja, 
WFLO 
PTSC, Arusha 

PTSC tour, postharvest tools and 
supplies 
 
 
 
 
 
Cooling and cool storage (Feb 2013) 

8 PEF e-learners 
from 6 SSA 
countries 
 
 
 
17 farmers (TAHA) 

100+ to date 
4 PEF postharvest 
specialists have 
been hired as 
trainers in their 
countries. 
One TAHA farmer 
has trained 32 of his 
fellow members 

USA/ *Lizanne 
Wheeler 
PTSC, Arusha 

Construction and management of the 
ZECC (Feb 2013) 
 

14 farmers  

Tanzania/Ngoni 
Nenguwo 
PTSC, Arusha 

Horti-Tengeru student group tour of 
PTSC and instruction on improved 
postharvest practices (May 2013)  

66  

USA/ *Diane Barrett, 
UC Davis 
PTSC, Arusha 

Making Pectin naturally from fruits in 
TZ (July 2013) 
Food processing/fruit jams (2 days) 

6 master trainers 
 
20 women (6 from 
Oikos) 

Not yet known 
 
OIKOS team are 
training additional 
project staff and 
group leaders in 
September 

New Zealand/ *Anne 
Perera 
PTSC, Arusha 

Making Citrus peel candies 
(July 2013)  

20 women (6 from 
Oikos) 

 

USA/ Lisa Kitinoja 
PTSC, Arusha 

E-learning program review (PEF 2013 
Global Program for 7 e-learners from 
Tanzania (Feb 2013) 

7 (4, 3)  

Lebanon/ *Hala 
Chahine 
PTSC, Arusha 

Basics of postharvest handling 
Temperature management for F&V 
(August 2013) 

20 farmers  

USA/ *Lizanne 
Wheeler 
PTSC, Arusha 

Harvesting, Gentle handling and Field 
packing (August 2013) 

28 farmers  

USA/ *Patrick 
Brown, Lizanne 
Wheeler 
Njiro 

Construction and management of the 
ZECC (July 2013) 
(August 2013) 

22 researchers and 
extension agents  

Njiro ZECC was 
featured during the 
August Agri-Show 
and cooling use was 
demonstrated for 
3000+ farmers  

USA/ *Patrick Brown 
 

Installation of the CoolBot unit in the 
cold room (AVRDC, August 2013) video  
Installation of the CoolBot unit in the 
cold room (Njiro, August 2013)  

 Video uploaded to 
Facebook shared 
with 500+ persons 
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 Country/ 
instructor 

Postharvest Topics  Numbers of 
people trained   

Multiplier 
effect?  

USA/ *Patrick 
Brown, Lizanne 
Wheeler 
Mkuru Training 
Camp (OIKOS) 

Construction and management of the 
ZECC (Aug 2013) 2 days 

4 farmers and 4 
technicians 

 

Zimbabwe/ Stanley 
Masimbe  
PTSC 

Marketing strategies for women’s group 
and farmers’ association leaders 
(September 2013) 
Assisted by Angela Kidunda (TZ) 

28 leaders Each leader 
represents 20 to 50 
members of their 
group or 
association 

Total  300 20,000+ 

 
 
OIKOS staff have adopted many of the postharvest practices they learned about during their 

training, and are now providing plastic crates for growers of organic produce (rather than 

allowing the use of sacks), have constructed a cold room equipped with a Coolbot™ controller, 

and hold a monthly “Farmer’s Market” in Arusha for local organic producers and food 

processors.  

 

   
OIKOS Farmer’s Market in Arusha, Tanzania (November 2013). Photo credit: Odette Ngulu 
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Postharvest Research Activities 

During 2013, AVRDC began several research studies (on temperature profiles in the ZECC, on 

the use of insulated containers for shipping, and on solar drying practices) but none were 

completed. 

 

Four research studies were conducted at the PTSC during February/March 2014 on the following 

topics: 

 Improved traditional containers  

 Consumer packages  

 Insulated pallet covers for use during shipping  

 Solar dryer modifications for enhancing drying during overcast weather 
 
1) Improved traditional containers  

This study compared the use of traditional rough wooden crates (the control) with liners in 

wooden crates, smoothed (sanded) wooden crates, smaller (½ sized) wooden crates and plastic 

crates. The study was hampered by the lack of high quality produce available in Arusha (okra 

was not available and tomatoes were priced extremely high due to their limited supply).  

 

A few trial runs were conducted, and initial findings showed much lower % damage in the lined 

and smooth crates as compared to the control, but AVRDC funds were not available for a 

complete trial of 3 runs.   

 

 
Research study #1 in 2014 – Improved crates (showing from left: 1/2 size, paper liners, 

traditional large wooden crate (control), and large blue plastic crate) 

 

2) Consumer packages  

This study compared the use of consumer packages (recyclable clamshells and very thin plastic 

produce bags) to the traditional practice of using no packages (the control) for the postharvest 
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handling, shipping and marketing of amaranth. Three trials were conducted for a period of 6 

hours each. 

 

Preliminary results indicate that both types of the consumer packages protected the crops from 

temperature increase and weigh loss during a simulated 6 hour delay in shipping. Results will be 

fully analyzed and published in an international postharvest journal during the latter part of 2014. 

 

  
Consumer packages (clamshell, plastic bag) and no package (control). 

 

 

3) Insulated pallet covers for use during shipping  
This study compared a stack of plastic crates on an open pallet (control) with a stack of plastic 

crates on a pallet covered with an insulated cover in order to measure effect on temperature 

changes and weight loss of packaged and unpackaged amaranth. Three trials were conducted for 

a period of 6 hours each. 

 

Preliminary results indicate that the insulated covers protected the crops from temperature 

increase and weigh loss during a simulated 6 hour delay in shipping. Results will be fully 

analysed and published in an international postharvest journal during the latter part of 2014. 

 

 Covering the pallet with insulation (reflectix) 
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 Covered pallet vs uncovered (control) 

 

4) Solar dryer modifications  
This study was designed to determine whether adding a black plastic wrap around the legs at the 

bottom of the dryer would enhance drying during overcast weather.  Two identical solar dryers 

were compared side by side -- one was the treatment (wrapped) and the other the control.  

Temperature and RH% (ambient and inside the solar driers) were monitored during a 2 day 

period of time. 

 

Initial results showed the black wrapping helped to increase temperature inside the solar drying 

when compared to the control.  The study was interrupted when the rainy season began much 

earlier than predicted in Northern Tanzania.  

 

 
Research project #4 in 2014 — no wrap (control) vs black plastic wrapped solar dryer 
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Temperature loggers (set up inside the solar dryer and outside as part of a weather station) 

 
 
Project Impacts 

Measurement of adoption of improved postharvest practices and the related reduction in food 

losses, with expected subsequent improvements in income was undertaken during 2013, but 

since the project got such a late start, we mainly have anecdotal reports. In February 2014, Lisa 

Kitinoja visited Tanzania for a PEF funded project, and was able to spend a few days gathering 

evaluation information for this project.  In May 2014 funds were requested by WFLO of the 

USAID TOPS micro-grant program to conduct a more in-depth project evaluation.  

 

Evidence from 2013 

M&E field visits, observations and interviews were undertaken by Lisa Kitinoja (LK) during 

August 2013 in and around Arusha.  Focus group meetings were held with 4 of the many groups 

who had attended various training programs at the PTSC during PY3.  The following is a 

description of these M&E activities and findings, and they are summarized in Table 7. 

 

August 1: Visit Njiro site for Agri-Show preparations 

Tour the site with Elias (MAFS Njiro Site manager), Lizanne and Patrick 

Meet with Mr. Jeremiah Sembosi (Extension officer and MAFS project leader)  

Observe the renovations and set up of the PTSC shop (shelves being added to three walls, 

outside security bars being installed on front windows), the ZECC water supply (a new ZECC 

was constructed earlier in the week on site by 20 MAFS scientists/extension workers during a 

workshop led by Lizanne), construction of the thatched shade cover.  

Assist with providing training aids and written references on the ZECC, Cold room, CoolBot, 

small-scale postharvest handling practices. 

 

August 2: Oversee transfer of AVRDC PTSC shop supplies/goods to Njiro site 

AM: Meet Radegunda at the PTSC, travel with goods/inventory list to Njiro 

Meet with Mr. Jeremiah Sembosi and Elias (site manager) and check inventory against finalized 

list. 

Discuss the plans for management of the shop, pricing, keeping of sales records 

Observe the set-up of postharvest demos for Agri-Show (led by Odette Ngulu and Salome) 
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PM: Meeting with Anthony Chamanga/TAHA to discuss their plans for setting up 3 “Farmer 

Services Centers” for hort farmers in southern Tanzania 

 

August 13: Meeting with Dr. I. Made Utama (to discuss his ideas for a PTSC in Bali, Indonesia) 

 

August 14: Postharvest E-learning review and field visits 

AM: Meeting at AVRDC with 6 of the PEF 2013 Global postharvest program e-learners (4 from 

AVRDC and 2 from Horti-Tengeru) – discussion of their Commodity Systems Assessments on 

tomatoes and onions, review of their reports on postharvest demonstrations. Ideas included using 

smaller packages, training on gentle handling, sorting/grading to improve market prices.   

PM: Visit to the Arusha Widows group for M&E focus group meeting (16 women in attendance) 

who attended PTSC trainings on solar drying and improved packaging of vegetable crops in 

May.  The group has purchased their own large 6 tray solar dryer and is drying a variety of 

vegetable crops for their own home use and for sale. 

 

Visit the Njiro site for a meeting with Mr. Sembosi and Elias. We checked the status of the PTSC 

shop, cold room, ZECC, discussed their training plans. They reported that more than 50,000 

visitors attended the Agri-Show during August 3 through 10, and that more than 3000 people 

came through their MAFS pavilion and signed their visitor’s book during the Agri-Show.  

Visitors toured the new PTSC shop and the storage demonstrations at the ZECC, were shown a 

variety of vegetables kept fresh for more than 2 weeks in the evaporatively cooled brick/sand 

chamber. “I am CONVINCED!” exclaimed Mr. Elias. 

 

August 15: Field visits for M&E 

AM: Focus group meetings with 2 farmer’s groups in the foothills of Mt. Meru (TAHA members 

who produce green beans, snap peas, snow peas for export via Kenya Finlay’s Ltd). 17 of their 

joint groups of 107 had attended a PTSC training at AVRDC on cooling and cold storage 

practices in February 2013. At that time the group described their postharvest problems: high 

levels of water loss, decay, rejects, mainly due to the delays between the harvest and when the 

company came to pick up the crop.  The company brought empty plastic crates at whatever time 

was convenient for them, and the produce had to be transferred into the crates upon arrival and 

then loaded into the truck.  

 

The first focus group (4 men) were using several of the recommended practices (field packing 

directly into clean empty plastic crates after pre-sorting in the field during harvest, keeping 

harvested produce in the crates in deep shade inside a natural cool stone structure while awaiting 

transport).  One trainee had trained 32 of his fellow members in the practices he learned during 

the PTSC program.  The second focus group (8 men, 2 women) described using a variety of 

shade structures that they were making using indigenous materials (thatch, wet cloth on poles, 

banana leaves). 

 

PM: Focus group meeting with a Catholic women’s group.  Ten of their group of 50 women (8 

were in attendance for the focus group) had attended PTSC trainings on solar drying and 

improved packaging of F&V crops.  They were drying a variety of veg crops and selling all they 

had produced to date to their fellow church members. 
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August 16: Visit to Mkuru Training Camp (OIKOS organic vegetable project) 

AM to 4pm: LK and Hala Chahine traveled with Silvia Ceppi to the MTC to tour the site, discuss 

completed and planned postharvest training programs, future potential activities 

We considered several possibilities and identified the best location for the ZECC to be 

constructed during a training workshop led by Lizanne on August 26. 

Evening: Meetings with Drs. Made Utama, Bertha Mjawa to discuss their future plans for 

postharvest training.  Made is planning a training center for the Bedugul area of Bali. Bertha is 

working with the Tanzanian Prime Minister’s office with funding from the African Development 

Bank to create 12 “value addition centers” for F&V crops in 12 districts on Tanzania. 

 

 Arusha Catholic Women’s group 

 

 
Table 7: Summary of August 2013 focus group meetings and site observation visits 
 

Site/ 

crops 

Focus Group 

Participants 

or 

Interviewees 

 

Reactions Adoption of new 

postharvest 

practices/skills 

 

Reported 

impacts 

Requests for 

follow up 

training 

Small 

village near 

Arusha  

 

Fruits and 

vegetables 

16 members of 

a Widow’s 

group 

16 responses: 

Summary 

Overall 

pleased, 

Impressed 

with the PTSC 

 

Happy to learn 

new things 

that can help 

improve their 

children’s 

health and 

wellbeing 

12 of the 16 (75%) 

were currently 

using: 

 

Improved solar 

drying practices 

for making high 

quality, nutritious 

fruits and 

vegetables 

 

Improved 

packaging 

methods 

2 of the group 

leaders have 

trained 25 

additional 

members of 

their group 

 

10 are 

producing 

dried F&V 

for home use 

(improved 

nutrition for 

their families) 

Additional 

training on solar 

drying * 

 

Making jams, 

tomato sauces 

 

Marketing 

advice/strategies 

* 

 

Improved 

packaging/labels* 
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Site/ 

crops 

Focus Group 

Participants 

or 

Interviewees 

 

Reactions Adoption of new 

postharvest 

practices/skills 

 

Reported 

impacts 

Requests for 

follow up 

training 

 

Grateful for 

training 

opportunities 

 

“You have 

brought us out 

of the 

darkness” 

 

 

Food safety 

practices 

 

The group has 

purchased their 

own large 6 tray 

solar drier 

 

Members are 

selling dried 

products as a 

group (source 

of shared 

income) 

Njiro PTSC 

site 

(MAFS) 

 

4 extension 

workers 

Great idea for 

postharvest 

shop and 

training/demos 

on site 

 

All are planning to 

provide regular 

postharvest 

training on site 

(conference room, 

ZECC, cold room, 

solar driers, etc) 

 

Making plans to 

create posters, 

wall decorations 

with postharvest 

information, 

signage, videos of 

improved handling 

practices. 

 

Not yet  

Foothills of 

Mt Meru 

 

Green 

beans, 

snow peas, 

sugar snap 

peas 

(exports) 

Group 1: 4 

male Members 

of a TAHA 

farmers group 

of 107 

Excited to 

learn about 

ways to 

increase shelf 

life, maintain 

quality (via 

cooling, cold 

storage) 

Group requested a 

supply of clean, 

empty plastic 

crates from the 

buyer (request was 

granted) 

 

Have made plans 

to construct a 

charcoal cool 

room near their 

offices 

 

1 of the group 

leaders has 

trained 32 

additional 

members of 

their group 

 

Rejected % 

has been 

reduced 

 

Repeat of the 

same training on 

cooling/cold 

storage for new 

members 

 

Marketing skills 

* 

 

Food safety 

 

Entrepreneurship 

Foothills of 

Mt Meru 

 

Green 

beans, 

Group 2: 8 

male / 2 female 

Members of a 

TAHA farmers 

group of 107 

Happy to see 

the first PTSC 

is in Arusha 

 

Happy to learn 

5 of the group 

(50%) now keep 

produce in the 

farmer constructed 

shade while 

Rejected % 

has been 

reduced 

 

Expect to be 

Sorting and 

grading/ maturity 

and quality 

standards – would 

like to hold on the 
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Site/ 

crops 

Focus Group 

Participants 

or 

Interviewees 

 

Reactions Adoption of new 

postharvest 

practices/skills 

 

Reported 

impacts 

Requests for 

follow up 

training 

snow peas, 

sugar snap 

peas 

(exports) 

how better 

handling, 

cooling can 

protect 

quality, reduce 

rejects 

awaiting transport able to 

expand their 

market to new 

buyers 

second quality for 

local sales 

 

Vegetable seed 

production 

 

Arusha 

town site 

 

Solar 

drying of 

fruits and 

vegetables 

8 members of a 

Catholic 

women’s 

group of 50 

Very 

interested in 

how to 

improve solar 

drying and 

packaging 

Drying F&V on 

borrowed trays 

(saving money to 

purchase their own 

drier) 

 

Sell all they 

produce to their 

fellow church 

members 

 

10 of the 

group trained 

the other 40  

Improvements on 

packaging/display 

and marketing* 

 

Diversifying into 

snacks, peanut 

butter, children’s 

cereals, jams, 

juices 

Mkuru 

Training 

camp 

4 OIKOS 

project staff 

members 

associated with 

a new organic 

veg production 

project 

Enjoyed 

learning about 

postharvest 

handling, cool 

storage, 

marketing 

Planning to build a 

ZECC on site in a 

few days (for use 

as a demo for 

training and for 

occasional kitchen 

food storage) 

Staff has 

plans to train 

an additional 

500 persons 

in the near 

future 

Field packing 

practices 

 

Food safety 

 

Note:     * indicates the requested follow-up training was implemented or is planned for the near future 
 

  
Arusha Widow’s group 

 
All the participants in the focus group meetings were asked what fee they would be willing to 

pay for future training programs at the PTSC.  The range of responses was Tsh 3000 (US $2) to 

Tsh 10,000 ($6) per person per day. One of the women interviewed suggested that the fees could 

be reduced from Tsh 10,000 to 5,000 if the participant arranged to bring her own produce to use 

during the workshop. 
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The TAHA farmers’ groups near Arusha suggested that future PTSCs be located as close as 

possible to the production areas.  They would like to be able to visit the PTSC often, spend more 

time learning about new practices, make regular purchases of tools, supplies, and have trainers 

located close enough to be able to come and visit their farms.  

 

 
 

 

Evidence from 2014 

Visits by LK to the PTSC in February 2014 determined that the project continues to have visitors 

and hold training events.  One February 20, 2014, a group of 25 farmers and local food 

processors gather for training at the PTSC, and participated in a tour of the site, demonstrations 

on postharvest handling practices, and training on food processing and storage of processed 

products.  

 

A visit to the Njiro site was encouraging, since the demonstrations (ZECC, solar driers) have 

been upgraded, and large bulletin boards with illustrations of the steps for their best use have 

been added.  The PTSC shop has also been upgraded, with security bars and added shelving for 

displays, and much of the inventory has been sold (supplies were on order).  It is anticipated that 

this year’s “nane nane” agricultural show in August 2014 will bring many new visitors and 

customers.  

 

If granted, WFLO will be utilizing funds from TOPS to conduct a full-scale project evaluation 

during 2014-15. Each component will be evaluated and recommendations for improvements in 

the PTSC will be developed and shared with USAID’s Food for Peace and Feed the Future 

projects.  

 

 

Recommendations for follow up activities and future projects 

The project leaders offer the following recommendations to USAID, the Horticulture Innovation 

Lab and AVRDC: 

 

USAID should seek out and work with the postharvest specialists trained during this Hort 

Innovation Lab project, as well as the 54 others who have been trained to date via PEF e-learning 
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programs.  Each of these 90 postharvest specialists has expertise and field work experience in 

loss assessment, postharvest demo design, training program implementation and PTSC design.  

 As PIs on future projects in their countries 

 As independent consultants hired to work on current or future projects that involve loss 

assessment, postharvest handling, food safety, value chain development, capacity 

building and/or extension systems development 

 As postharvest trainers of persons involved in USAID Feed the Future projects 

 

USAID should support and strengthen the PTSC by 

 including the continuation of postharvest training as one of their Feed the Future 

activities in Tanzania 

 promoting the PTSC via strong linkages with Feed the Future’s Innovative Agricultural 

Research Initiative (iAGRI), which is improving food security and agricultural 

productivity in Tanzania by strengthening the training and research capacity of Sokoine 

University of Agriculture and the Tanzanian National Agricultural Research System. To 

help accomplish this goal, iAGRI is sponsoring 120 Tanzanian students in their pursuit 

of advanced degree training in agriculture and nutrition at a consortium of six U.S. 

universities led by The Ohio State University (OSU), as well as universities throughout 

Africa and other parts of the developing world. http://www.feedthefuture.gov/country-

tagged-content/tanzania 

 

USAID and the Hort Innovation Lab should promote the set-up of new PTSCs and Farm 

Services Centers that include postharvest services in developing countries 

 More than 85 PTSC designs have been developed by our Hort Innovation Lab ToT 

groups and PEF e-learners who have already identified suitable sites, partners and local 

costs  

 Each and every farming community would benefit from having a local postharvest 

training and services center  

 Build on CNFA’s Farm Service Center model for Feed the Future (currently in Ethiopia) 

by adding postharvest goods, supplies, services and advice. 

http://feedthefuture.gov/article/empowering-smallholder-farmers-inputs-and-information 

 

AVRDC – Regional Center for Africa should actively promote the PTSC and continue to 

implement postharvest training events, workshops and programs at the PTSC in Arusha. 

 Offer postharvest training as part of existing projects (including the USAID Postharvest 

Project) 

 Offer training programs on a contract basis to local organizations involved in postharvest 

horticulture (TAHA, TAPP, OIKOS, African Development Bank, Horti-Tengeru, etc.) at 

a set fee to cover associated expenses 

 Prior to initiation of these trainings, AVRDC needs to establish fixed prices for training 

(by the hour and/or day), for renting the PTSC alone, document costs for use of specific 

demonstration materials, labor costs for administrative and technical personnel, etc.  

 

AVRDC should donate any unused/unneeded postharvest tools/good/supplies left in stock at the 

PTSC at the end of this project as in-kind contributions to MAFS/Njiro 

 For use on site in Njiro for postharvest extension work and training programs  

http://www.suanet.ac.tz/
http://www.suanet.ac.tz/
http://www.feedthefuture.gov/country-tagged-content/tanzania
http://www.feedthefuture.gov/country-tagged-content/tanzania
http://feedthefuture.gov/article/empowering-smallholder-farmers-inputs-and-information
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 To sell to Tanzanian farmers and small-scale food processors  

 

AVRDC should actively pursue follow-up postharvest projects (research, extension, training and 

capacity building) in Tanzania and other regions where they are active. 

 By developing new proposals as opportunities arise in collaboration with existing 

partners (UCD, WFLO, UGA, MAFS) and potential new partners (OIKOS, TAPP, US 

land grant universities) 

 By offering annual postharvest workshops for international and regional scientists and 

extension workers (with registration fees to cover costs) 

 By hiring the postharvest specialists trained during this project as trainers and 

independent consultants  

 

Future projects modeled upon the PTSC developed under this project must include all five 

components as originally designed in order to make the PTSC financially sustainable 

 Training of postharvest trainers (including loss assessment, demo design) 

 On-site postharvest training and demonstrations 

 Adaptive research, including cost/benefit analyses of potential postharvest innovations 

 Postharvest Shop (with tools, goods, supplies) open to the public 

 Postharvest services for fees (ex: grading, packing, storage, transport, marketing advice) 
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A: M&E plan, outcomes and summarized results 

B: Two sample training reports  

C: Three samples of PTSC designs (ToT trainer reports) 

 

 


