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1 Historical Evolution and Recent
Advances in Precision Farming

SOIL-SPECIFIC FARMING

PRECISION AGRICULTURE
‘% it 2 Dot Musly ancl Reaf Kiosta
[y

et oy o]
Rattan Lal and B. A. Stewart

e {E{ ‘ i

-

Lé rge Scale Farming___S_yétems

Norti R Spatial Variability n saI scale farm field in China
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Translate

Management Zones

In Colorado, we have developed four
techniques of delineating management zones

ire content and

Other stable soil properties (bulk d , texture, compaction, etc)
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Elevation map

Grain yields are correlated with topography
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Delineating management zones. ..

The three data layers
‘/Aerial Imagery
‘/Topography

‘/Farmer’s experience

are stacked as GIS layers
to delineate the zone

Lo
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Traits such as dark color, low-lying (Zone3)

topography, and historic high yields }_':ﬁ:;“ /

were designated as a zone of (Zone1)

potentially high productivity or high

zone Medium
Productivity
(Zon

Management zones. ..

Mean grain yield across MZs
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Up to 46% reduction in N loadings
without impairing grain yields

Source: Koch, Khosla, et al. 2004
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Mean N-uptake across MZs

Corn Grain N Concentration
as a Function of Management Zone (Site Yr 1 & 2)
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Source: Inman, Khosla, et al. 2005
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Again we could separate low from high zone but NOT low from medium
or medium from high zones for most years.

Source: Inman, Khosla, et al. 2005




Maize grain yield response curves to applied N
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There are isolated inclusions
(islands of low and high zones)
within the zones

Low
Productivity

O (zone 3)

High Productivity
(Zone 1

that we intentionally smooth

to accommodate the size of
farm equipment we are

O

working with, 60 — 90 feet
sprayer width.

Source: Khosla, et al. 2002
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Micro-variability
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Crop Based Management
N Rate (kg ha!) = (ith profiiibd . SONDMherid?) — (134.8 X (NDVIy, / NDVlp,,) +

~92 kg/ha [ NDVI
0.41

~144 kg/ha|  NDVI
0.41

~37 kg/ha | NOVI
0.41
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What could happen when
implementing PNM?

v’ Same inputs, higher yield

v' Less inputs, same yield

v' Higher inputs, higher yield

v' Less inputs, higher yield (best scenario)
v’ Less input, lower yield (worst scenario)
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Thank you
Raj.Khosla@Colostate.Edu
Colorado State University
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