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Hot and dry? No problem for some indigenous vegetables 
C4 plants have an advantage in a changing global climate   

Highly nutritious, good-tasting, and 
easy to grow, Cleome gynandra 
(Spider plant, cat's whiskers, spider 
flower) is one of the treasures of the 
AVRDC genebank. The tender 
leaves, stems, pods, and flowers are 
consumed as vegetables in most 
African and many South Asian 
countries. The plant is a rich source 
of beta-carotene (pro-vitamin A), 
vitamins B9 (folic acid) and C, and 
essential amino acids. It contains 
medium levels of calcium, 

magnesium and iron. The leaves 
possess antioxidant and anti-
inflammatory properties. 

Nutritional and medicinal laurels 
aside, there’s another reason why 
spider plant is worthy of greater 
attention: C. gynandra is a C4 
plant.  

In photosynthesis, plants use the 
sun’s energy (sunlight) to bond 
carbon dioxide (CO2) and water 
(H2O) to produce sugars (CH2O) 

and oxygen (O2). Three types of 
photosynthesis are known in 
plants: C3 carbon fixation, C4 
carbon fixation and crassulacean 
acid metabolism (CAM). The latter 
is common in cactuses, agaves, 
bromeliads, some orchids and other 
succulents. 

In C3 plant species, carbon dioxide 
and ribulose bisphosphate are 
converted into a 3-carbon 
compound with the help of the 
enzyme ribulose-1,5-bisphosphate 

 

Cleome gynandra (l to r): seeds, flowers and capsules, field production 
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carboxylase oxygenase (RuBisCO), 
hence the name C3 plants. 
However, due to the activity of 
RuBisCO, some of the resulting 
substrate is oxidized rather than 
carboxylated, resulting in loss of 
substrate and consumption of 
energy in a process known as 
photorespiration.  

C3 plants lose 97% of the water 
taken up through their roots to 
transpiration. In dry areas, C3 
plants shut their stomata to reduce 
water loss, but this also stops CO2 
from entering the leaves, lowering 
the CO2/O2 ratio and leading to 
increased photorespiration. Some 
current major food staples, such as 
wheat, rice and soybean, are C3 
plants.  

In C4 plants, CO2 is first 
incorporated into malate or 
aspartate, a 4-carbon compound. 
The enzyme involved in CO2 uptake 
and fixing in mesophyll cells is 
phosphoenolpyruvate (PEP) 
carboxylase. The 4-carbon 
compound is transported to the 
bundle sheath cells, where CO2 is 
regenerated and directly delivered 
to the conventional RuBisCO 
pathway, not allowing the enzyme 
to grab oxygen and undergo 
photorespiration. This action 
makes more efficient use of 
available CO2. C4 plants have a 
better water use efficiency than C3 
plants as PEP carboxylase brings in 
CO2 much faster and less water is 
lost by transpiration.  

There is evidence that as the 
climate changes, increases in CO2 
concentration will increase the rate 
of growth for C3 plants. However, in 
areas where temperatures are 
rising, water is usually in short 
supply, and soil nutrients are 
lacking. When water supply is 
restricting growth of C3 plants, the 
ability of C4 plants to more 
efficiently exploit CO2 and produce 
more energy becomes a distinct 
advantage. When grown in the 
same environment but at high 
temperatures (above 30°C), C4 
plants lose much less water than C3 
plants.  They do not photorespirate, 
and keep their pores shut for longer 
periods of time. Their high water 
use efficiency allows C4 plants to 
thrive in hot, arid environments.  

C. gynandra and other edible C4 
indigenous vegetables will thus 
have an increasingly vital role in 
providing resilience to agricultural 
production systems and ensuring 
food and nutrition security in hot, 
dry areas. The AVRDC genebank 
holds 232 accessions of C. 
gynandra in trust for humanity. 
The Center’s ongoing research on 
spider plant and other 
underutilized indigenous vegetables 
aims to alleviate malnutrition 
through diversifying diets with 
more nutritious vegetables, and 
provide new market opportunities 
for farmers to exploit for increased 
income.  

 The C4 photosynthesis pathway 

More about C4 
 

 C4 plants represent about 
5% of Earth's plant biomass 
and 1% of its known plant 
species. About 60% are 
grasses, including the food 
crops maize, sugar cane, 
millet, and sorghum. 
Despite this scarcity, they 
account for about 30% of 
terrestrial carbon fixation.  

 Increasing the proportion 
of C4 plants on earth could 
assist in the 
biosequestration of CO2 
and serve as an important 
climate change mitigation 
strategy. 

 

Read more 
 

Koteyeva1 NK, Voznesenskaya1 EV, 
Roalson EH,  Edwards GE. 2011. 
Diversity in forms of C4 in the 
genus Cleome (Cleomaceae). Ann 
Bot (2011) 107 (2): 269‐283. doi: 
10.1093/aob/mcq239. 

 

http://aob.oxfordjournals.org/
content/107/2/269 



The palm-lined drive leading to the 
headquarters of AVRDC – The World 
Vegetable Center received a new name 
on 7 April 2011 in honor of the 
Center’s board chairman Paul M. H. 
Sun, who will step down after 13 years 
of board service following the 44th 
board meeting, April 11-14 2011 in 
Taipei.  

Dr. Sun unveiled a commemorative 
stone set at the entrance to the 
Center’s campus and landscaped with 
low-growing plants and flowers. The 
grey striated stone is engraved with 
the new name—“Paul M. H. Sun 
Boulevard”—and the sentence, “He 
guided the Center for the lasting 
benefit of the world’s poor.” Center 
management, regional directors, and 
staff attended the ceremony, and Mrs. 
Sun also was present. 

Dyno Keatinge, AVRDC Director 
General, and Yin-fu Chang, AVRDC 
Deputy Directory General for 

Administration and Services, spoke 
highly of Dr. Sun’s many contributions 
to AVRDC during the 24 years he was 
affiliated with the Center. Dr. Sun 
served as the Center’s Deputy Director 
General from 1980-1987, acting 
Director General from 1987-1988, 
board vice-chair from 1998-2003, and 
board chair since 2003.  

In expressing his gratitude, Dr. 
Keatinge noted the adage “A man can’t 
retire his experience” as particularly 
applicable in Dr. Sun’s case.  

When asked how he would spend his 
retirement, Dr. Sun said that “people 
who work in agriculture never retire!” 
True to his word, he plans to publish 
the first installment of his biography 
later this month, and hopes to 
volunteer his services to AVRDC from 
time to time in the future. 

Commemorative stone marks a long road of service 
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The AVRDC community welcomed 
new board member David 
Sammons to campus on 8 April 
2011. Currently Dean of the 
International Center at the 

University of Florida, Dr. Sammons 
brings an extensive background in 
agriculture for development to the 
board. A former Peace Corps 
volunteer and fellow of the 
American Society of Agronomy, he 
has advised USAID in reconfiguring 
its collaborative research support 
programs; developed and led an 
international agronomy seminar at 
Yale University; taught crop 
breeding as a Fulbright Senior 
Fellow at Egerton University, 
Kenya; and developed and directed 
programs in international 
agriculture at the University of 
Florida and Purdue University. Dr. 

Sammons served two terms on the 
board of trustees for the 
International Center for Research 
in the Dry Areas (ICARDA). He is 
fascinated by the connections 
between crop improvement, 
nutrition, and human welfare, and 
looks forward to a productive 
partnership focused on enhancing 
the quality of the Center’s research, 
linking disciplines, and 
strengthening relationships with 
national agricultural research 
systems.    
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Welcome 

World Food Prize remembers laureate and AVRDC founder Robert Chandler 

From the March/April 2011 
issue of the World Food Prize 
newsletter: 

2010-2011 are milestone years for 
international agriculture. The 
Consultative Group for 
International Agricultural Research 
celebrates its 40th anniversary in 
2011, having just completed a 
reform process to sharpen its 
mission; and the International Rice 
Research Institute, the first 
independent CGIAR research 
center, has just concluded its 50th 
anniversary year. 

For the critical role he played in 
laying the foundation for the global 
agricultural research network that 
exists today, Robert Chandler of 
the United States received the 1988 
World Food Prize. 

Following the success of Norman 
Borlaug and his colleagues in 
improving wheat and corn in 
Mexico in the 1950s (a program 
that would become CIMMYT, or the 
International Wheat and Maize 

Improvement Center), the 
Rockefeller Foundation and other 
donors sought to create a global 
center of knowledge and innovation 
to improve rice production in Asia. 

A university researcher and 
administrator, Dr. Chandler was 
called on to go to the Philippines in 
1959, where he founded the 
International Rice Research 
Institute in 1960. As early as 1963, 
rice varieties were being developed 
that would increase yields 66% in 
Asia, far outpacing population 
growth of 47% and averting 
predicted famines. 

In 1971, IRRI, CIMMYT, and 
similar centers in Colombia and 
Nigeria were brought under the 
sponsorship and guidance of the 
CGIAR, which has since expanded 
to its current global network of 15 
diverse leading research centers, 
focusing on sustainable agricultural 
advances for smallholder farmers 
and developing countries.  

Dr. Chandler 
continued 
his 
commitment 
to 
agricultural 
research as 
the founding 
director of 
the Asian 
Vegetable 
Research and Development 
Center (AVRDC) in 1972, known 
today as the World Vegetable 
Center. In addition to the World 
Food Prize, the governments of 
China, India, Pakistan, the 
Philippines, and the United States 
recognized his leadership in 
reducing hunger globally. With 
collaborative agricultural research 
for global development facing new 
challenges today, Robert Chandler's 
legacy remains as vibrant and 
inspiring as ever. 

www.worldfoodprize.org 



5 
CORNUCOPIA 

 

To the rescue 

Clockwise: Sandra Klomann practices chest compressions on Wan-jen 
Wu; Li Bo Min from the Shanhua Fire Department demonstrates CPR 
techniques and first aid skills; Yin-Fu Chang, Deputy Director General, 
Administration & Services, translates for English-speaking staff; Joanne 
Pan counting chest compressions; CPR dummy Annie gets the breath 
of life from Chiou-fen Hsu. 

The third-floor conference room at AVRDC headquarters in Taiwan 
resembled a casualty ward on 1 April 2011, when 30 staff members received 
hands-on first aid training to learn how to assist colleagues in need and to 
improve the Center’s disaster preparedness. The four-hour course, taught 
by firefighters Li Bo Min and Eddie Huang of the Shanhua Fire 
Department, covered cardiopulmonary resuscitation (CPR) techniques, the 
Heimlich maneuver to assist choking victims, and how to mobilize 
assistance during an emergency. All participants practiced their new skills 
on Annie, a CPR dummy, and also on each other, and were tested at the 
end of the class. Ten participants will be trained in advanced first aid in the 
coming months.    

First aid tips: 

British Red 
Cross 

http://
www.redcross.org.uk/
What-we-do/First-aid/
First-aid-tips-and-videos 
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Around Oceania 

 

Jaw-Fen Wang, 

AVRDC Plant 

Pathologist and Global 

Theme Leader, 

Production, and Suz 

Neave, Smallholder 

Gardens Project 

Coordinator in the 

Solomon Islands, 

traveled through 

Oceania from 22 

February to 15 March 

2011 to assess local 

vegetable consumption, 

supply and marketing 

situations, and to visit 

with various vegetable 

stakeholders  

Kiribati 
In tiny Kiribati (pop. 50,000), Jaw-
Fen and Suz met with Taiwan 
Ambassador Benjamin Ho and 
representatives of the Taiwan 
Technical Mission (TTM); Deputy 
Taineti Benna, Principal 
Agriculture Officer Teaaro Otiuea, 
and Extension Officer Pita Rameka 
of the Division of Agriculture, 
Ministry of Environment, Land and 
Agriculture; Nutritionist Eretii 
Timeon of the National Nutrition 
Center, Ministry of Health; Liaison 
Officer André E. Reiffer of the 
World Health Organization (WHO); 
and representatives from the 
Foundation of the Peoples of the 
South Pacific and the Kiribati 
National Nongovernment 
Organization Association. Diet-
related health problems include 
obesity (81.5% of the population is 
overweight) and vitamin A 
deficiency. Only 0.4 servings of 
vegetables are consumed per person 
per day. Availability of land and poor 
soil constrain vegetable production, 
as do lack of seed, pollinators, water, 

and knowledge. Poor soils require 
amendments to be productive; the 
TTM promotes composting to 
improve soils. Much more research is 
needed to support atoll agriculture; 
the Australian Centre for 

Top: Suz Neave (r) in the market 

Center: Composting promoted by Taiwan 
Technical Mission to improve soils in Kiribati 

Bottom: Extension farm of the Home Garden 
Project, Taiwan Technical Mission 

Jaw-Fen Wang 



Agricultural Research (ACIAR) has 
launched a new project on soil 
health. With about half the 
population unemployed, vegetable 
production in Kiribati could 
provide much-needed household 
income.   

 

Fiji 
Acting Director of the Secretariat of 
the Pacific Community, Inoke 
Ratukalou, met Jaw-Fen and Suz 
in Fiji to discuss collaboration. At 

the Center for Pacific Crops and 
Trees, Manager Mary Taylor 
showed the two the genebank for 
staple crops in the Pacific, where all 
material is maintained as tissue 
cultures. Lex A. J. Thomson of 
Facilitating Agriculture Commodity 
and Trade, a European Union-
funded agriculture and forestry 
export project, discussed his 
project’s collaborations with private 
enterprise. At the National Food 
and Nutrition Center, Ministry of 
Health, Jaw-Fen and Suz met with 

Director Jimaima Schultz and 
her team; the center promotes 
home gardens and provides seed 
and planting materials to interested 
communities. At the Western 
Pacific Regional office of WHO, Dr. 
Temo Waqanivalu noted that 
approximately 15% of men and 18% 
of women in the Solomon Islands, 
Kiribati, and Fiji are diabetic, and 
mentioned that WHO will soon 
launch a school garden project in 
the Solomon Islands. Entomologist 
Losalini Leweniqila, Primary 

Research Officer with the Koraniva 
Research Station, Ministry of 
Primary Industry, works on various 
crop protection issues and has been 
active in several ACIAR projects. 
The Taiwan Technical Mission in 
Fiji supports government policies 
for import substitution and export 
increase, said Ying-Sheng 
Chang, Acting Chief; a new lettuce 
project targets farmers in former 
sugar cane growing areas to help 
them capitalize on the resort 
market. At the Sigatoka Research 

Station, Amena Daunidraki 
Banuve, Senior Research Officer, 
explained the station’s seedling 
production activities for vegetables 
and fruit. Several AVRDC lines 
have been evaluated at the station. 
Although a few commercial farmers 
and wholesalers dominate the fresh 
produce supply chain in Fiji, there 
are opportunities for local 
production of tomato, cucumber 
and other vegetables for the 
international tourist market. 

 

Australia 
Suz and Jaw-Fen attended a project 
planning workshop in Brisbane, 
Australia along with 14 participants 
from Australia, Fiji, Tonga, and 
Papua New Guinea. Project leader 
Mike Furlong and Richard 
Markham, ACIAR Pacific Crop 
Program manager, guided the 
group in discussing integrated crop 
management for root crops and 
vegetables for the region and 
producing a pre-proposal 
submitted to ACIAR.  

 

Solomon Islands 
Back in Honiara, Jaw-Fen and Suz 
made a courtesy visit to the new 
Taiwan Ambassador, Roy Y.Y. 
Wu. The Taiwan Technical Mission 
in the Solomons trains interns in 
vegetable production, and assists 
selected communities in 
Guadalcanal in vegetable 
production and marketing.  The 
third Technical Advisory 
Committee meeting of the ACIAR-
funded Smallholder Gardens 
Project was held. Ideas on 
sustaining project outputs and 
lessons learned from the project 
were discussed as the project is 
coming to an end. 
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Top-left: Farmer’s field 

Top-right: Vegetables 
sale in the traditional 
market 

Bottom: Vegetables on 
display in a local 
supermarket in Fiji 
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GIZ booth promotes AVRDC postharvest manual 

The Cambodia Ministry of 
Agriculture, Forestry and 
Fisheries (MAFF), with support 
from the Asian Development Bank 
Tonle Sap Technology 
Demonstration for Productivity 
Enhancement (TSTD) program, 
hosted an agricultural exposition at 
the MAFF Compound in Phnom 
Penh on 23-24 February 2011 to 
display and share agricultural 
extension material, and to provide 
an opportunity for group discussion 
and networking. Officers from 
MAFF and Cambodia’s provincial 
departments of agriculture joined 
representatives from agricultural 
development programs, NGOs and 

the private sector to see more than 
200 booths displaying extension 
materials. Visitors participated in 
small working groups to discuss 
agricultural extension and ICT 
issues.  

Chan Sarun, the Cambodian 
Minister of Agriculture, attended 
the event and visited the GIZ booth 
promoting a project with East-
West Seed Co. AVRDC – The 
World Vegetable Center was 
involved in the project’s 
postharvest component (under 
ADB RETA). The manual, 
VEGETABLES POSTHARVEST:     
Simple techniques for increased 
income and markets (in English 

and Khmer) developed by AVRDC 
and GIZ's Regional Economic 
Development Program (RED), 
caught the minister’s eye.  

 

-- Dr. Andreas Lewke, Senior Advisor 
for Agricultural Value Chains, 

GIZ Regional Economic Development 
Program (RED) 



In the Philippines, that is. The 
OMG! (Oh My Gulay!) campaign 
to increase vegetable consumption 
among young Filipinos will soon 
release posters featuring 

entertainment celebrities posing 
with their favorite fresh produce. 
Vegetables need all the help they 
can get in the Philippines, which 
has an annual per capita vegetable 

consumption of 40 kg, one of the 
lowest in Asia. Will yard-long beans 
ever be the same?  

Vegetables are hot! 
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International collaborative plant 
breeding efforts got a boost during 
a recent five-day workshop 
organized by AVRDC – The World 
Vegetable Center, the International 
Crop Research Institute for the 
Semi-Arid Tropics (ICRISAT) and 
the Generation Challenge program. 

Held at the ICRISAT campus in 
Hyderabad, India in the first week 
of April, the workshop brought 
together more than 60 plant 
breeders, researchers, and 
programmers from around the 
world who are working on the 
International Crop 
Information System (ICIS). This 
open source suite of software tools 
can manage data on genetic 
resources and breeding for any 
crop.  

Warwick Easdown and 
Ramakrishnan Nair from 
AVRDC’s Regional Center for South 
Asia and Roland Schafleitner 
from AVRDC headquarters 
attended.  

During the opening address, 
Warwick Easdown emphasized the 
value of software tools for 
enhancing plant breeding and the 
need to work more collaboratively 
across institutions. The ICIS 
development team has been 

building breeding tools for 15 years 
in a spirit of open sharing. It meets 
periodically to review progress and 
priorities as user needs and 
technologies change in the rapidly 
developing fields of molecular 
biology and informatics.  

The ICIS suite of programs is 
particularly suited to building 
collaborative breeding projects over 
the web. It can complement 
commercial breeding programs and 
its community of practice helps all 
participating institutions improve 
their management of breeding data 
to produce better varieties more 
quickly.  

“I learned a lot from the 
informatics people at the 
workshop,” said Ram Nair. “ICIS is 
one of the ways for us to achieve 
better networking between 
breeding programs.” ICIS tools are 
compatible with the current 
internal management of AVRDC 
breeding data, and Roland 
Schafleitner observed that ICIS is 
used by the larger CGIAR centers 
and it is suited to international data 
sharing. 

The workshop, hosted with support 
from the Australian Center for 
International Agricultural,  
included detailed discussions on 

software development, the 
management of molecular and 
pedigree data for breeding 
decisions, and the use of controlled 
vocabularies for consistent naming 
of data between institutions. The 
activity is the first in a project 
between AVRDC and ICRISAT to 
improve the management of 
breeding data for selected crops. 
AVRDC will focus on legume data 
this year, with the aim of 
developing a broader project with 
ICRISAT. 

 

-- Warwick Easdown 
warwick.easedown@worldveg.org 
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Open source software for breeding 

(l) Roland Schafleitner, Head of Molecular 
Genetics, AVRDC-The World Vegetable 
Center 

(r) Ramakrishnan Nair, Vegetable 
Breeder-Legume, AVRDC Regional Center 
for South Asia 



Jacqueline Hughes, AVRDC – 
The World Vegetable Center 
Deputy Director General-Research 
(DDG-R) and Abdou 
Tenkouano, the Center’s Regional 
Director for Africa, visited 
Madagascar from 22–26 March 
2011 to acknowledge the support of 
the Ministry of Agriculture and 
other partners during the 
successful three-year Vegetable 
Breeding and Seed Systems for 
Poverty Reduction in Africa 
(vBSS) project implementation, 
and to ensure smooth closure of 
project operations in Madagascar. 

The AVRDC team visited the 
Honourable Minister of 
Agriculture, Jaonina Mamitiana 
Juscelyno, on 23 March 2011, 
resulting in a positive discussion of 
project activities and a clear 
indication from the minister of 
Madagscar’s need to continue 
activities in vegetable production 
and consumption. Minister 
Juscelyno highlighted the 
importance of vegetables for 
nutrition and health, and he related 
the initiative taken by the Ministry 
to implement the “Green School” 

program by providing seeds, 
including vegetable seeds from 
AVRDC’s promising lines. The 
success of the vBSS project resulted 
in the release of tomato line LBR-11 
developed by AVRDC, as ‘Manja’ by 
MATAGRI, a seed company based 
near the Regional Breeding Unit 

(RBU) research site, after two years 
of screening in 2010. The minister 
expressed the Government of 
Madagascar’s appreciation to 
AVRDC for formally transferring 
assets at the end of the project 
activities, a highly appreciated 
gesture.  

Thirty-eight participants from 20 
institutions were present at the 
final workshop on 24 March 2011 to 
review lessons learned through 
vBSS. Minister Juscelyno noted 
that vBSS reached Madgascar’s 
most vulnerable farmers by helping 
to bring seed of improved varieties 
to market. 

The country’s seed system already 
has begun to show improvement 
due to vBSS, and the minister 
encouraged private companies to 
make quality vegetable seeds 

available and easily accessible by 
farmers. He said vegetable home 
garden kits for schools and for 
vulnerable families would improve 
technical capacity, nutrition, health 
and incomes. 

Jacqueline Hughes acknowledged 
the support of the ministry and the 
excellent collaboration shown by all 
partners to make the program a 
success. Abdou Tenkouano, 
Benjamin Rakotoarisoa, vBSS 
Liaison Officer Madagascar; 
Charles Randrianantoandro, 
Director of SEEDFAS, and André 
Ranaivoson, Manager, 
MATAGRI, emphasized the 
importance of supporting and 
improving seed systems. New 
tomato variety ‘Raitra’ (AVRDC line 
LBR 17), hot pepper ‘Susan’s Joy’ 
and African eggplant ‘DB3’ are 
already produced by SEEDFAS and 
will be available in the market this 
month. Other improved varieties 
will be released during 2011. 

The minister and the DDG-R signed 
the formal document transferring 
project assets to the Ministry of 
Agriculture for dissemination to 
partners at the ministry’s 
discretion. Letters of 
acknowledgement were given to the 
operational partners in 
Madagascar. All participants at 
strongly encouraged Madagascar to 
continue efforts to improve seed 
systems and to promote increased 
vegetable production and 
consumption. AVRDC will work 
with partners to develop new 
proposals for future collaboration 
in Madagascar.  

-- Benjamin Rakotoarisoa, vBSS 
Liaison Officer, Madagascar 

   vBSS in Madagascar: a memorable success 
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(l to r): Jacqueline Hughes DDG-R,  
AVRDC; Honourable Minister of Agriculture, 
Jaonina Mamitiana Juscelyn; Abdou 
Tenkouano, AVRDC  Regional Director for 
Africa; Benjamin Rakotoarisoa, vBSS liaison 
officer Madagascar. 



 

A seed fair was held for more than 
100 farmers, partners and eight 
seed companies in the Arumeru 
District of Arusha, Tanzania as part 
of activities to wrap up AVRDC’s 
Vegetable Breeding and Seed 
Systems for Poverty Reduction 
(vBSS) project in sub-Saharan 
Africa, which will end on 31 May 
2011. The event showcased the 
improved vegetable varieties bred 
by the Center for the region. At the 
10-hectare experimental plot, 
farmers listened to briefings by 

AVRDC vegetable breeder Chris 
Ojiewo and got a close look at 
more than 50 different types of 
vegetables. District Commissioner 
Mercy E. Sila said that through 
the collaborative effort by the 
various public institutions and 
AVRDC, farmers are beginning to 
be better informed about good farm 
practices, and observed that 
farmers all over her district rely on 
the technical information available 
to carry out their work. Projects 
such as vBSS thus make a major 

contribution to increasing vegetable 
production and improving farmers’ 
income. Festus Ngulu, an official 
from the Selian Agricultural 
Research Institute, said 
consumption of vegetables and fruit 
in Tanzania is only half the 
recommended rate, and 
commended AVRDC for promoting 
uptake of improved vegetable 
varieties by farmers and 
encouraging vegetable 
consumption.  

  Tanzanian officials commend AVRDC’s efforts in Africa 
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Recipes suited to local tastes can 
help increase vegetable 
consumption and encourage farm 
families to consume some of the 
vegetables they grow for market. In 
Kirina, a village of vegetable 
producers located in southern Mali 
about 50 km away from capital 
city, Bamako, AVRDC – The World 
Vegetable Center already has 
conducted a baseline study, made 
seed available for interested 
farmers, and set up trials and 
demonstrations plots of tomatoes, 
onions, hot pepper, and okra. The 
next step: Introducing healthy 
cooking methods and new flavors. 

To that end, a cooking and tasting 
session was held recently for 28 
members of the Kirina community. 
Two farmers provided the produce 

(all AVRDC varieties). Local 
women prepared the dishes 
incorporating tomato, onion, 
African eggplant, pepper, and okra.   

The tasting session aimed to show 
participants how a delicious and 
balanced meal can be prepared 
with available and accessible 
vegetables. Methods to prepare 
vegetables to retain vitamins were 
demonstrated, and the nutritional 
value of vegetables explained. Only 
local spices made it into the pot; 
the high sodium, artificially 
flavored stock cubes typically used 
in meal preparation were left on 
the shelf. Participants were curious 
about how food would taste 
without the artificial flavoring 
cubes.  

Women and men enjoyed the meal 
separately. Each evaluated the time 
required for vegetable preparation 
and cooking, taste, and cost. All 
offered positive evaluations of the 
improved cooking techniques and 
new recipes. The men in particular 
expressed appreciation for a meal 
prepared using local condiments. 

 

-- Theresa Endres,  
Community Development Specialist, 

Nutrition 
theresa.endres@worldveg.org 

Vegetables pass taste test in Kirina  
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News from Niger 

AVRDC - The World Vegetable 
Center’s office in Niger joined with 
the International Crops Research 
Institute for the Semi-Arid Tropics 
(ICRISAT) to participate in the 
International Symposium on 
Food Security in Niger from 28 
to 31 March 2011 in Niamey. The 
symposium was organized by the 
government of Niger. Technical 
Officer Ibrahima Abdoussalam 
outlined the availability of 
improved vegetable varieties for 
Niger to participants. On 2 April, 
AVRDC vegetable breeder Sanjeet 
Kumar attended a field day 
organized by the West Africa Seed 
Association (WASA)-Niger with 

Ainoma, a local seed company 
known for its seed of staples such 
as millets and sorghum. With the 
support of WASA, AVRDC has 
initiated seed production of two 
vegetable varieties, okra ‘Konni’ 
and tomato ‘ICRI-X-Xina.’ “I am 
really looking forward to entering 

the vegetable seed business, as it 
brings higher profit, and generates 
more opportunity for villagers 
around me,” said Salifou Mahaman, 
Ainoma’s managing director. 
“There is huge demand for seed in 
Niger and in the region.” According 
to an estimate, during 2010, more 
than 1200 kg seeds of ‘Konni’ have 
been produced by different 
agencies in Niger.  

-- Sanjeet Kumar 
Vegetable Breeder, Niger 

(l): ‘RCA-1’ okra seed on display during the symposium 
(r): Ibrahima Abdoussalam with a poster explaining improved vegetable lines from the Niger project 

 

(inset) Seed of ‘Konni’ and ‘ICRI-Xina’ 
displayed by Ainoma during their field day. 

Boukary Habsatou, vegetable expert with the Institute National de la Recherche Agronomique du 
Niger (INRAN), sent this message of thanks to Sanjeet Kumar, AVRDC vegetable breeder in Niger: 

During an International Symposium on Food Security in Niger from 28 to 31 March 2011, the Institute 
National de la Recherche Agronomique du Niger (INRAN), Niger’s NARES, displayed vegetables and 
seeds, including okra variety ‘RCA-1’ developed by AVRDC’s Regional Center for Africa (RCA), 
Tanzania. This variety was introduced in Niger by a RCA trainee in 2004 and was tested extensively at 
INRAN’s experimental station in Birni Konni. Farmers in the irrigated areas of Birni Konni and Galmi 
prefer ‘RCA1’ and demand from producers is increasing, so we are now multiplying seed for distribution 
to the interested parties. In addition to ‘RCA-1,’ okra line ARP, and tomato varieties 
‘Tengeru 97,’ ‘Tanya’ and ‘Meru’—the products of collaboration between AVRDC and INRAN—are much 
appreciated by Niger’s producers for their performance, storability and resistance in the wet season. 

Expert expresses appreciation for AVRDC lines 


