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INTRODUCTION

o The process of monitoring the growth
and performance of wheat genotypes
for better yield under various agro-
climatic conditions and stresses can be
labor intensive especially when done
several times during the growing
season (at different growth stages).
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Automated approach to identify best plant
variety of interest
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Vegetation Index

o A number generated by mathematical equations and
transformations using remote sensing bands.

o May have some relationship to the amount of vegetation and
Its characteristics in a given image pixel.

Some examples are NDVI (Normalized Difference Vegetation
Index), NDWI (Normalized Difference Water Index), SAVI (Soil
Adjusted Vegetation Index),
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Vegetation Index cont’d
o PVI=(NIR_DC-RED_DC(a,)-a,) [ Vi+(- a,)?
=Slope , DC = Digital

Where PVI= Perpendicular Vegetation Index, a, = Intercept, a,
count, GC = Ground cover, FC = Full canopy.

the diagram can be
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each cover type
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OBJECTIVE

o Evaluate genetic variability in growth and performance of
twenty wheat genotypes under two water regimes (rainfed
and irrigated conditions), using spectral vegetation indices
(SVI) estimated from aerial imagery, and from GreenSeeker®
sensor, and percent ground cover (%GC) estimated from
digital photos.
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Materials and Methods

o Location: Texas A&M AgriLife Research
Experiment Station, Bushland, TX.

o Experimental design: Randomized complete block
design with three replications.

O 2014-2015 growing season.
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Data Collection

o Aerial Imagery

Involves taking of photographs of the ground N f—
from an elevated position, usually the ol
camera is not supported by a ground-based | "
structure. ;

Analyzed using ENVI and ArcMap.

o Digital Photographs

Involves the use of a digital camera to take
pictures of the ground surface.

To measure the percent ground cover .
(analyzed using Adobe Photoshop CS6).

o GreenSeeker ® sensor

Instrument that records NDVI values. It uses
660 and 77onm.
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Aerial Imagery —Tetra Mini MCA (Multiple Camera Array)

Spectral Range 450-1000 nm
Spatial Resolution 222.89 mm

Scanning Time 1 frame/second

Flight height 5000 - 6500 feet Above
Ground Level

Spectral Resolution

12 Bands/Images #® > Bands [Wavelength in nm
: 7, Bl  |460-470
B2  [490-590
B3  [530-540
B4  [580-590
BS  [626-640
B6  |684-694
B7  [710-720
B8  [756-766
B9  [785-800
B10 [830-850
B11 [870-880
B12 [930-950
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(a) 11/22/1¢
Emergence)

(b) 11/22/14
Emergence)

Aerial Images of Rainfed (a) and Irrlgated (b) fields In
Bushland, TX; displayed in color infrared.
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Relationship between the Percentage ground cover (%GC) estimated from digital
photos (dp) and PVI, NDVI obtained from GreenSeeker (gs) and Aerial (A) images, under

(a) Rainfed and (b) Irrigated fields at tillering stage.

Rainfed
Variable 1 (X) Variable 2 (Y) R>

%GC_dp NDVI_gs 0.49**
%GC_dp NDVI_A
NDVI_gs NDVI_A
%GC_PVI NDVI_gs 0.46**

Irrigated
Variable 1 (X) Variable 2 (Y) R>

%GC_dp NDVI_gs 0.88%***

%GC_dp %GC_PVI 0.79%**

%GC_dp  NDVI_A  0.78%%%
NDVI.gs _ NDVIA ___ 0.87%**
%GC_PVI  NDVI_gs  0.g5***

TNS: No significance; *, **, and *** significant at 0.05, 0.01, and <.0001, respectively

9/20/2016 18




CONCLUSIONS

o TAM genotypes were mostly similar (in Parameters —
NDVI and %GC) while Other genotypes showed more
genotypic variations due to the wide genetic
background, especially at tillering and late-jointing
stages.

o Significant relationships provide the possibility of using
the estimated parameters (%GC_PVI, NDVI) as an
indirect tool to screen large numbers of wheat
genotypes.

o Repeat field study: with consistent field data collection
at specific growth stages, and yield data.
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