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Global Vegetables

Vegetables introduced from other parts
of the world (often temperate regions)

Temperate climate:
distinct cold and hot

seasons; no extremes
of temperature or
precipitation; maritime
and continental
influences

Tropical climate: 22°C
to 35°C, little variation
throughout the year;
seasons usually
distinguished by
variation of rainfall
and cloudiness.




Traditional Vegetables

Either endemic crops domesticated and
cultivated where they originated

Or introduced crops that are now recognized
through custom, habit and tradition as
naturalized or traditional vegetables
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Vegetables: the next 4@ years

Challenges Opportunities

Climate change and climatic events | Better understanding of the need for
affecting production good nutrition

Increased urbanization and loss of New technologies for better
arable land production systems

Pests and diseases Employment and income
Adverse policies Empowering women

Wastage Globalization
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Climate change and climatic events
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Global warming

Historical context 1878-2011

Ave temp - Rothamsted 1878-2011

0.75°C/100 years 4.0°C/100 years
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Increased temperatures can affect fruit [T,
set and seed viability

Damaged
flowers of CAg4

13

Pollen Viability

Normal flower

M viable pollen




Adapting to abiotic stresses

Studies to develop salinity-tolerant
lines

Incorporate traits and genes from wild
relatives

Screening vegetables for salinity-
prone environments at ICBA,
Dubai UAE
LA1606 -
S. pimpinellifolium
shows good levels
of tolerance to
continued salinity
(200mM) stress
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Seawater inundation - Funafuti atoll
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Risks: biotic stresses

Powdery mildew 5# _
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Pests - effect of climate changes on distribution
and behavior

. . ; Speci Bi at 17°C | at33°C
Pest distribution

contraction

exploitation of new areas
by invasive species

higher temperatures can
Increase generations

higher temperatures may
enhance locomotion
Pest behavior

e death of dormant pupae :
at elevated temperatures [sie

unsuccessful mating
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Conducive conditions for tomato diseases

Increas

o\ AVRDC
4/ / The World Vegetable Center




Population growth

Increasing world population

Greatest population growth
predicted in Asia and Africa

Oceania
Europe
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Maximizing vegetable productivity

' Oman - protected Vietnam - protected vegetable
field production cultivation in Da Lat

Mauritius - protected
tomato production




Minimizing crop losses

Pre- and postharvest losses in chili and tomato in India
(Tamil Nadu) as percentage of potential yield

Off-farm postharvest
losses

On-farm postharvest
] losses

Lost due to pests
and diseases

Various_ other
' constraints

Amount that reaches
] the consumer

Chilies Tomatoes

Sources: AVRDC-TNAU survey 2013 (pre-
harvest losses); Viswanathan et al. 1998
Status of Harvest and Post Harvest
Losses of Tomato in Tamil Nadu,
Agricultural Engineering Today 22(5/6):
28-35 (postharvest losses)
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RU ral - U rban 9000000 Global rural - urban population distribution
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Food wastage

In 2007, the total amount of
food wastage occupied almost
1.4 billion hectares (about 28%
of the world’s agricultural land)
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Wastage and losses

In Oceania

Within 48 hours 27% of
harvested eggplant is
unsalable due to
dehydration

After 4 days 38% of the
tomatoes that reach
market are lost due to
rots.
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In the Greater Mekong
Poor packaging/transport
Adverse storage condition
Poor quality
Cannot sell all produce
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Tomatoes - Physical Losses (%)

Benin Rwanda

Amaranth - Physical Losses (%)

Rwanda

B Farm
® Wholesale

m Retail
Okra - Physical Losses (%)

B Farm
B Wholesale

m Retail

B Farm
B Wholesale

i Retail

Slide Deck - WFLO Appropriate Postharvest Technology Planning
Project (http://ucce.ucdavis.edu/files/datastore/234-1848.pdf)



Transportation issues

Getting vegetables

Where they are needed

When they are needed,
and

In good condition

Typical route for produce from the Sigatoka valley to Suva, Fiji

B34 o Lt
P

th
e\ AVRDC
\ \& / The World Vegetable Center




Adverse policies

Often inappropriate or non-
existent policies, which may be
poorly enforced:
« Seed sector
e Land tenure
o Agricultural input supply
Good agricultural practices

Support for marketing fresh
produce

Food safety
Availability of information




Common global food and nutrition issues







Vegetable availability and gaps

Food may not always be available when it is needed
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Potential solutions to improve nutrition

Irrigation Channel
Irrigation Channel




Protected vegetable cultivation

Protected production of
vegetables in Punjab, India
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Vegetables improve incomes

net houses new varieties

Ten times the Tripled yields; Additional

income from profits US$600/ha
open field quadrupled instead of leaving
production the land fallow

Extra US$28
income per kg of
seed sown
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The World Vegetable Center
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Better quality vegetables in the market

P G ;
Quality, attractive
products for the
consumer

"

Sanitary preparation Proper marketing
for market and care of produce




Engagement of the private sector

Best-practice hubs

Working towards common
goals
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Market chains

Processing industries

Linking vegetable production to
processing industry will increase
the demand and eventually the

production and consumption of

vegetables
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Appropriate postharvest technologies

SEEPYL

A M EREL | e LR

‘ Simple evaporative cooler constructed from
| bricks an%i(s'ahd",_ no cement
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Empowering women

High-value crops
Smaller land areas
Small-scale enterprises

Contribute to family and
community nutrition

i

Farmers can earn $1,000/ha of African

eggplant perseason .
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Empowering women - business
opportunities

Nurseries
specialized In
production of

grafted tomato and |
Simple beginnings

other vegetable can lead to

seedlings for sale to profitable outcomes
farmers Y —F EoEN

Training and support M
to women nursery |
entrepreneurs
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Empowering women - nourishing
families

Understanding the need for
good nutrition

How to prepare nutritious
meals

Using home-grown vegetables

Opportunities to sell extra
produce
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Improving the
guality of our
Crops

Nutrient dense
crops

Focus on
nutritional
guality not shelf
life, size and
color

Percentage change in micronutrient content (1950-1999)

Cucumber

Eggplant

=%

Sweet peppers

Spinach Tomato

Bcalcium

Phosphorus Iron

Thiamin

Tomato

Moringa

Amaranth

Riboflavin .Niacin .Ascorbic acid

Aibika potato leaf

p-carotene
(mg/100g)

0.40

15.28

9.23

511 6.82

Vitamin C
(mg/100g)

Vitamin E
(mg/100g)

Iron (mg/100g)

Folates (mg/100g)

Antioxidant
activity (TE/100g)
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Globalisation
Export opportunities

World Trade Competition

Organization
e - Exports of fresh vegetables (1999-2001
« Eliminate non-tariff trade (’:‘p"&s? Orf/s vegetables ( average)
entral America+ .°0\

barriers (sanitary and  iddle east 2.6% ]
. Southern Hemisphere 4.1%
phytosanitary measures)

Others 7.0%

Asia 7.4%

Codex alimentarius

e Quality, size, tolerances,
presentation, labelling, e
- - 23.4%
contamination and
hygiene
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Information, business skills and job
creation

Increased bargaining power
Reducing cheating by middlemen

Locating forwards sales contract
opportunities

Sustainable solution to agricultural poverty

and regular good quality supply of produce
to the market
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THE EAT SEASONABLY
CALENDAR

FEUNT DR VEGETRBLE HAS ITS SEASTM, THE TIME OF THE TEAR WHEN YU CAN EMIOY IT AT
[ BEST. THIS SIVFLE TOOL WILL GURDE YOU THROUGH WHAT'S IN SEASON WHEN 50 ¥OU CAN
TES BETTER, IS BETTER WALLIE AND [S BETTER FOR THE PLANET

'Y FRLNT AND WEG THAT

Tackling seasonality
Is seasonality a problem, or a solution?

An advantage, or

passionfruits, p
watermelons.

a disadvantage?  fapmes

Winter fruits

rhubarb,
oy & choy sur

Vinter vegetables: asian g
ennel, garl in fropical
peas, potato,
cchini.

ather, notin

Huts and other things: cf ts, hazelnuts, walnuts,

FOR TIPS, RECIPES AND MORE VISIT

ak choy & choy sum), beetroot
rlic, ginger ( intropical

eas, potato,

eather, notin
spinach, s

default.aspx?cid=972

http://www.adelaidefarmersmarket.com.au/www/con
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Grafting

Rootstocks and scions grafted to
produce high-yielding, biotic stress
resistant and/or abiotic stress

tolerant plants

Semi automated
machine

H ig h-
throughput
automation

Semi automated
machine

Species Comments

Cucurbits  The
and tomato cuc

Cucurbits

Tomato and 800 graft:
eggplant

e seedling size
standard.

,\\; 2

Lam Dong Province, Vietham:
100% uptake by farmers - grafting
with resistant eggplant and
tomato rootstocks to manage
bacterial wilt of tomato
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Supergrafting

Grafting multiple scions onto one
rootstock

Opportunities using perennial
rootstocks for annual or biennial
Crops
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Click on any of the 4 Tree types below.
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o Oranges o Peaches o Red
Mandarin o Nectarines o Green

Lemon o Plums o Yellow
o Tangelo o Apricots
o Lime o Peachcots

o Pomelo
o Grapefruit
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Supergrafting

Multiple
scions onto
one
rootstock:

cherry tomato,
processing tomato,
multiple eggplant types
and sweet/chili peppers
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> O
A
- e
i
i J

yr e I %

Dr Sirikul Wassee, Kasetsart University
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Environmental management

Protected cultivation
* nets, plastic, glass

Lighting to extend production §*=—

e LEDs, day-length
Power will be an issue
e solar, wind, water

Management
e computers, smartphones

Postharvest management
e targeting consumers

Too hot, too cold
Too humid, too dry
Keep insects out
Let pollinators in
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Technologies for the
home

Production TR T UM - | N
technologies and ¢ . BN = WI e, 3
components . A MR . otz B
must be '

e simple

o affordable

e easy to use

AeroGarden




Technologies for the

home

Aquaponics

« At home - an indoor system,
lit by a window and grow
lights, using standard aquaria
or fish tanks and a small
hydroponic grow bed can
produce vegetables

Components Of A Smart Aquaponics Garde%

Agquaponic gardens, sensors, microprocessors, clouds and social media

rrrrrrr

Water flow rates
Tank level

Water quality
Dissolved oxygen

Wireless router & Twitter

faircompanies.com




Module farming

High input, high output

Economies of scale for
Intensive production

Streamlined, reduced
labor costs

Potential risks

FarmedHere indoor vertical farm (IHinais)

S

One of the four climate controlled, automated,
hydroponic, recirculating vertical farming units at

Green Farms A&M (Ind

lana)
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Module farming

‘The Volksgarden’
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Developing improved, adapted
vegetables

urgette - virus re
Eggplant - insect resistan
Sweet pepper - virus resistance

Commercial approval:

Canada - tomato FLAVR SAVR™
[courgette/zucchini]

China - [sweet pepper, tomato]
Mexico - tomato FLAVR SAVR™

USA - chicory Seed Link™, tomato
FLAVR SAVR™ [courgette/zucchini]
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Preserving vegetables

Schematic of an irradiation facility

Irradiation

destroys harmful
bacteria

extends shelf life

retards maturation of
vegetables

reduces spoilage by
organisms that can
grow under
refrigeration

can also be used In
place of fumigants
and other quarantine
procedures

Conveyor system

b
Control console

Radiation source rack




Preserving vegetables

Gamma irradiation of food

e permitted by over 50 countries

500,000 metric tons of food
treated annually worldwide

clearances vary: single food
category in many European
Union countries to any food in
Brazil

Pakistan and Brazil: any food
may be irradiated to any dose
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Changing mindsets

Influencing populations

Linking education,
health, agriculture

A new generation of
agricultural scientists

A new generation of
farmers to feed a
growing population

PERCENTAGE

Farmers aged 65 years and older

Average age (years) of farmers:
51 57 49 51 47 60 36

1970 1998 1970 1998 1970 1998 1970
United United Canada Canada Japan Japan Korea
States  States
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( SUSTAINABLE DEVELOPMENT ( SUSTAINABLE DEVELOPMENT

SOLUTIONS NETWORK SOLUTIONS NETWORK
A GLOBAL INITIATIVE FOR THE UNITED NATIONS \ A GLOBAL INITIATIVE FOR THE UNITED NATIONS

= =

An Action B <

Agenda for ESh s, Solutions for
Sustainable % Sustainable
Development = ) R Agriculture and
' ¢ "\ Food Systems

TECHNICAL REPORT FOR THE
POST-2015 DEVELOPMENT AGENDA

6 June 2013

18 September 2013

Prepared by
the Leadership Council of the Sustainable

Development Solutions Netw ork Prepared by the Thematic Group on

Sustainable Agriculture and Food Systems
of the Sustainable Development Solutions
Network
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Goal 6: Improve agriculture systems and raise rural
prosperity

Shifting towards healthier diets;

Ensuring the supply of safe, nutritious
food;

Preserving the environment;
Reducing food losses and waste;

New visions and business models for
smallholders;

Empowering women along the value
chain; and

Coherent policies at all levels.
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Prosperity for the Poor gz
and Health for All L\




