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Ecological Intensification (El) and
Potential Yield

+ Ecological Intensification N H;g

— “...a production system that .\ ~\
satisfies the anticipated XA
Increase in food demand while
meeting acceptable standards
for environmental quality.”
(Cassman, 1999)

e Potential Yield

— “...the maximum yield that could
be reached by a crop in given | N, B
environments” | o
(Evans and Fisher, 1999)
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Objectives of the Global Maize project

 Two Main Objectives of Global Maize:

1. To use ecological intensification (El) practices to improve yields
over time at a faster rate than farmer practice while minimizing
adverse environmental effects

2. To test the ability of the Hybrid Maize simulation model to
predict yield potential at individual maize locations

e This symposium will focus on progress at the various field
sites in Latin America
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(A simple, globally @ ANOVA
consistent experimenta Factors:

design that compares Location
ecological intensification Replication

(El) to current farmer Management practice
practice (FP) Year

Dependent variables:
Yield / profitability

Nutrient uptake
Crop removal
Nutrient use efficiencies




Basic Designs for Global Maize: A-Sites

Minimum Design

Minimum Design for N Use Efficiency
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Defining Ecological Intensification Locally is Iterative

Existing Knowledge

Knowledge

Additional, local studies

that investigate various

AV

-

e Farmer practice

.

Conceptual treatments:

 Ecological Intensification

®

factors hypothesized to
be part of ecological
intensification

Knowledge
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Global Maize A-Sites
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Analysis of Variance
across Several Locations:
First Maize Season




Comparing ecological intensification (El)

to farmer practice (FP) AE
kg grain increase (kg N)
- Sites had the data 10000 7 90 139
needed to determine W 8196 **
both: S 80001 758,
— dry matter (DM) i’
grain yield g 6000 -
— agronomic efficiency (AE) ¢
e 5 sites % 4000 -
— Brazil (1) %
— China (2) & 2000 -
— Colombia (1) £
— United States (1) 0 .
FP El

Management Practice
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Examining the highly significant interaction of
management practice and nitrogen

» Sites met criteria for

! | 4~ 10000 -
experimental design e
and contained Nrates = ggoo - 7562
' X 6651 I
at the split-plot level = T I
* 6 Sites g 6000 {4 5114 5148 ‘
— Brazil (1) = I i
© i
— China (2) s, 4000
_ i O
Col.ombla (1) 2 2000 -
— India (1) c
— United States (1) E 0 . . . .
FP El FP+N  EI+N

Management practice/N combination

Note: error bars are + 1 std. dev.
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Preliminary Findings

» Ecological Intensification (EI) practices significantly
Increase maize grain yield in the first growing season
compared to current farmer practice (FP)

— Applying known management improvements produced significant
yield increases in the first maize season

— Average yield improvement across all sites was 914 kg grain dry
matter hat

— Increased yield was associated with a greater agronomic
efficiency of nitrogen (N)
 The N rates selected in each location for the EIl treatment
produced a greater yield response than the N rates
selected for current farmer practice
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Estimating potential yield

Hybrid-Maize plant growth simulation software

LBy Maiee: AEE!
..
ﬁ i [i_'—_j '.. M = E & I LMWEREITY JOF
SR e e Hybrid-Maize Nebragl;;o"]q
Input \ Results ] Chart ] Growth ] Weather ] Water ] it
General Input Water Nitrogen
- = " Optimal —
Weather file... | |NASAGrissomJacoby1997
Available data |1J‘1f1997 - 12/31/2008 b
Simulation mode  Rainfed / Irrigated j
" Current season prediction [
-
& |ang-term runs frarm: | 1997 = Irrigation schedule
Month Day Amount (mim) | Jl J | J
" Single year to: |2008 - | =]
Start from e
" Emergence j j
# Planting & o~ -
Seed depth (cm) 4.1 ’7
Seed brand Generic - =
Maturity Sfifes -
 GOD10C Soil
- LEL T
0 ' i - Mzx rooting depth (cm 102 : ;
* Relative maturity (days) 110 g depth (cm) Metric units
Optianal:
Texture Initial moisture status  Bulk densi
5 " T L E— = [maist 7% Fey ][ 13 . . Run...
I~ G000 ta silking (30 cmy) ¢ :
* Generic estimate S (| = (gfem3)
un-soik | Silt loam | Vet (100% FC) -
Population (x1000/ha) 98.8
Wheather fnlder = C-ADncuments and SettinnsySentt Borrelsbdu DacumesksDoe

W

)

IPNI



Hybrid Maize model

[Daily weather data:

« Solar radiation

e Minimum temperature
* Maximum temperature
* Precipitation

* Relative humidity

» Wind speed

Yield potential
for each location
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Spatial/temporal scale:

Discreet

PP

Meta-

data

> Continuous ——> Discreet

_ _ Extension Range of
Collaborative Curated Up-scaling »  production
mechanism collection mechanisms settings

Data targeted for this process:

% * Daily weather data

e Omission plot studies

* El vs. FP studies going into global ANOVA

_ Up-scaling mechanisms:

 Hybrid Maize growth simulation model

s QUEFTS
 Delta-yield
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Summary

e Approaches to using data from the Global Maize project:

— ANOVA across years and locations
— Input into Hybrid Maize to define local yield potential
— Repository of yield gaps around the world (with metadata)

« Approaches for treatments
— For global ANOVA, management treatments are defined locally
— Ancillary studies that further define EI are local

e Challenges
— Adopting common protocols and ensuring data quality
— Adopting a common experimental design for global ANOVA
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