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Ecological, social, economic, & nutritional functions

(AGRO)ECOLOGICAL FUNCTIONS

Serves multiple functions simultaneously (“multifunctional”)
Nutrient inputs and outputs balanced over time

Increased capacity for nutrient retention over time

Carbon sink, not source

Crop nutritional quality

Stable yields

WHAT MAKES A “SUSTAINABLE”
FRUIT & VEGETABLE SYSTEM?




Approaches to agricultural sustainability

PRECISION AGRICULTURE AGROECOLOGICAL MANAGEMENT
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o Source-sink approach to crop nutrients

o Maximizes nutrient use efficiency from
fertilizer applications

o Minimizes growth-limiting factors
o Uncouples biogeochemical cycles (C, N, P)

o Focus: increasing the precision of nutrient
delivery

Approaches to agricultural sustainability
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o Emphasizes internal system nutrient cycling

o Builds soil nutrient pools for plant uptake and
microbial immobilization

o Couples C, N, & P cycles

o Focus: retain N and P by maximizing the
extent and functional complementarity of
living crop biomass in space and time



Agroecology
underlies sustainable F&V systems

Agroecology (n.) — short for agricultural
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Multifunctionality
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COVERCROP INTERCROP AGROFOREST

AGROECOLOGICAL MANAGEMENT
SUCCESS STORIES




Snapp et al. 2005; Drinkwater et al 2008; Shennan 2008; Tiemann et al. 2015; Blesh 2017.
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Functional traits in cover crop mixtures: Biological nitrogen
fixation and multifunctionality

Jennifer Blesh ©
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|nte rcrOpplng FUNCTIONS

COMPLEMENTARY NUTRIENT PROVISION & UPTAKE

DIVERSIFIES PLANT COMMUNITY (SPECIES, FUNCTIONS, GENOTYPES)

BUILDS FUNCTIONAL MICROBIAL & INSECT COMMUNITIES
INTER-SPECIES FACILITATION




Intercropping patterns widely adopted in Yunnan
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Maize-pepper for blight of pepper and —

maize northern leaf blight control
YUNNAN PROVINCE, SW CHINA
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PRODUZINDO ALIMENTOS
~JUNTO COM A FLORESTA

R

do SAFA da
famflia Evaldf,
comerclalizados ;
na Felra Ecolégica & #
de Torres. !

Perennla‘lzathn FUNCTIONS

COMPLEMENTARY NUTRIENT PROVISION & UPTAKE

MAXIMIZES SOIL COVER; MINIMIZE DISTURBANCE

ROOT & FUNGAL INPUTS TO SOIL ORGANIC MATTER

DIVERSIFIES PLANT COMMUNITY (SPECIES, FUNCTIONS, GENOTYPES)




Agroecologic
agroforestry
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Ecological & nutritional functional diversity

Sarstun, Guatemala case study

Quantified ecological and nutritional
functional crop diversity for
smallholders (n=60)

o
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Strong positive relationship indicates
that as species with diverse ecological
functions decline, so will nutritional
diversity of production

0.01-

Quadratic R® = 0.881
p < 0.0001

Nutritional Functional Diversity (Rao)
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Scaling up agroecological management

Requires policy support & investment
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Brazilian example: National School Lunch Program (PNAE)
olnnovative national food procurement program
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©30% local sourcing required at municipal level - fresh fruits,
vegetables, whole foods for school lunches (Brazilian Law No.
11.947)

o Explicitly ties family farming, ecological management, local
food consumption

%

©30% price premiums for organic & agroecological production

External input intensity index Edible crop & livestock richness
[=]

since 2009 1
. Figure 2. Mean richness (total number) of edible
o 6+ month contracts with growers to ensure a stable market crops and ivestock on PNAE versus contol
. . . . . . . farmers). and an index of use of e);temal inputs
o Participating farmers reduce input use, increase diversity purchased from off the fanm (bottom panel)
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| would like to thank the farmers and Brazilian organizations that have provided
guidance; my advisor, Jennifer Blesh, other members of the Blesh Lab, the Hunter
Lab and Zak Lab (UM), the Comin Lab and the Siddique Lab (UFSC), the Wittman
research group (UBC), and AGCI for making this work and its dissemination possible.
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