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(2a) Barley (Hordeum vulgare) (2b)Wheat(Triticum aestivum or durum)

(2c) Lentil (Lens esculenta or Lens oriental) (2d) Vetch (Vicia narbonensis)

(2e) Cumin (Cuminum cyminum) (2f) Chickpea (Cicer arietinum)

Figure 2



Figure 3a (above)

Figure 3b
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higher reflectance of barley throughout visible spectrum as a result of pigmentation and senescing 
growth stage. Barley greenish brown/seafoam color compared to deep green of wheat.

peak NIR reflectance around 
900 to 920 nanometers.

absorption maxima around
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moisture sensitive and biomass related trough centered 
around 975 nanometers

erectophile (65 degrees) structure results in steep slopes in 
NIR reflectance from 740-nm to 940-nm
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very high reflectance in NIR eventhough biomass and LAI are lower than wheat crop.

Greatest absorption around 675 nm

Lentil has more significant soil background 
effects than vetch leading to higher visible 
reflectance.

b.

planophile (35 degrees) structure results in flat 
or near-flat slopes in NIR reflectance from 740-
nm to 940-nm



Figure 3c

Figure 3d
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Around 520 nm positive change in 
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wavelength is highest in visible 
spectrum

Around 575 nm  negative change 
in reflectance per unit change in 
wavelength is highest in visible 

t

soil-crop contrast maxima 
around 675  nm: function of 
canopy cover, biomass etc.
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soil-vegetation trough area in red is minimum compared to crops and soils  (compare
and c).

Complex intermix of green and dry grasses, and open patches in grasslands or rangelands results in 
high and unique visible spectrum reflectance

soil-vegetation trough area in blue-green: is maximum compared to crops and soils (compare with plot a

very steep slope due to dry biomass intermixed with green biomass

d.



Figure 4
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barley crop: Contour plot of R-squared values for narrow band 
NDVI versus LAI (below diagonal)-NON LINEAR

wheat crop: Contour plot of R-squared values for narrow band 
NDVI versus LAI (above diagonal)-NON LINEAR



Figure 5
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NDVI versus wet biomass (above diagonal)-NON LINEAR



Figure 6a

Figure 6b

broad-band Landsat-5 TM  NDVI vs. LAI

LAI = 0.2465e3.2919*NDVI43

R2 = 0.5868
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broad-band Landsat-5 TM  NDVI vs. WBM

WBM = 0.186e3.6899*NDVI43

R2 = 0.6039
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Figure 7a

Figure 7b

LAI = 0.1178e3.8073*NDVI910675

R2 = 0.7129
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WBM = 0.1106e3.9254*NDVI910675

R2 = 0.7398
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Figure 8a

Figure 8b

barley WBM = 0.5269e2.3141*NDVI820675
R2 = 0.84
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barley WBM = 0.0229e6.2589*NDVI43
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Figure 8c

Figure 8d

wheat WBM = 0.1e4.298*NDVI904604

R2 = 0.83
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wheat WBM = 0.03e6.7362*NDVI43
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Figure 9a

Figure 9b

wheat LAI = 0.2535e2.9499*NDVI910680

R2 = 0.74
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wheat LAI = 0.0704e5.5067*NDVI42

R2 = 0.66
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Figure 9c

Figure 9d

cumin LAI = 0.9995 * OMBVI589,675,904 + 0.0005
R2 = 0.92
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Figure 10

Figure 11
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