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Remote sensing Is a practice of gathering
Information about the object without physical
contact with the object

Airplane
Satellite

Ground-based
applications




Remote sensing measures
electromagnetic radiation in the
form of:

heat (microwave and infrared region
of spectrum)

light (visible region of spectrum)




Electromagnetic Spectrum

Visible Light

Temperature

1 100 10 million 10 billion
degree K degrees K degrees K degrees K

Radio Waves ‘ Itraviolet X-Rays Gamma Rays
1.0 1.0 1.0 1.0 0.001
kilometer millimeter micrometer nanometer nanometer

Wavelength Mote: degrees Kelvin (K) = degrees Celsius (C) + 273



Yellow leaf

Green leave

Eed Image Near-Infrared Image
Light is reflected from yellow leaf Light is reflected from yellow and
and adsorbed by green leaves green leaves

Adapted from USDA ARS
http://www.uswcl.ars.ag.gov/epd/remsen/Vi/VIworks.htm




Pixels have numeric values for each color,
varying from O (black) to 255 (white)

Vegetative index Is calculated by subtracting
the red light image from the near-infrared image

NIR Red







Ratio vegetation index (RVI)
RVI=NIR/Red

Normalized difference vegetation index (NDVI)
NDVI = (NIR-Red)/(NIR+Red)

Soil adjusted vegetation index (SAVI)

Optimized soil adjusted vegetation index (OSAVI)



Shanahan et al. correlated several various
vegetative indexes derived from corn canopy
reflectance to corn yield.

Researchers found that green normalized
vegetation index (GNDVI) values were the
most highly correlated with grain yield.

Shanahan J., Schepers J., Francis D., Varvel G., Wilhelm W., Tringle J.,
Schlemmer M., and D. Major. Use of remote-sensing imagery to estimate
corn grain yield . 2001. Agronomy Journal.



Calculated by

GNDVI = (NIR — Green) / (Green + NIR)
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Assessment of in-season nitrogen fertilization for Crops




Early prediction of crop yield

GNDVI map, July

Yield map, September
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Optical sensors for on-the-go variable rate
technology:

John Deer OptiGro
NTech Green Seeker
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Soils with pH>7.0

Often have carbonates

Avallability of many plant nutrients
IS limited in alkaline solls



Distribution of soils with pH>7.2 in the North Cent ral US

Source: N.C. Hansen, V.D. Jolley, S.L. Naeve, and R.J.
Goos. 2004. Iron Deficiency of Soybean in the North Central
U.S. and Associated Soil Properties. ASA poster






Variety selection
Preplan seed treatment

Increasing seeding rate

Companion crops






Soll maps

Grid sampling






Grid point sampling

Common grid cell size 2.5 acres

Adapted from NDSU extension publication SF-990




e PH5.1
@ PH5.8
pH 7.2
o
® pH 7.3

® pH5.3

pH 8.2, CCI

= 13%

pH of composite éample 8.2
It is not representative of the whole cell



Remote sensing Is superior to grid sampling in iden tifying and
mapping high pH, calcareous soils on the field scal e.



Aerial image of an 80-acre field taken July 8









Total of 10 fields were studied in the period of 2 years
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Sampling points were selected based on
GNDVI image to include widest range in
plant height

Total of 16 samples were collected.

Sampling points were georeferenced

Plants were collected from about 4 ft2
areas

Samples were dried, shelled, and
weight of grain recorded



*Soil samples were taken in the same areas plant
samples were previously taken to the depth of 6
Inches

*A composite sample consisted
of four samples taken within
various distances from the row

«Samples were dried and
ground

«Samples were analyzed for pH
and percentage of calcium
carbonate equivalent

(CCE, %)



0 1
ranged from 22 to 55 bu/acre

+1
ranged from 5.6 to 8.2

- 1
ranged from O to 17%



Yield, bu/acre
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GNDVI
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An index where units of CCE are adjusted
to have an average effect on plants equal to
the average effect of one pH unit as
observed in this study. This index is

defined by

SSAI = pH + 0.14CCE%

Rogovska et. al. Soil Science Society of America Journal.



GNDVI
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Predicted values of SSAIl were generated
by SAS software based on regression
between GNDVI and SSAI

Predicted values were used by ArcView
software to generate maps of SSAI for the
whole field



SAIl values
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Additional 16 soil samples
were collected from the field

Carbonate content and soill
pH were measured

Soil alkalinity values were
calculated



Predicted SSAI

12

10 -

y =2.7 + 0.7X
r* =0.71, P<0.001

6 8 10

Actual SSAI

12



SSAI

5 I
| LB B




Plants show higher degree of iron deficiency chloro

CCE, %

If the CCE content of the soil exceed 5%.

SIS
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Areas of the field with SSAI>8.9, where different
management practices should be used










