Turfgrass quality istypically evaluated by visual observations of color, uniformity, density, and
texture. Visual evaluations, however, are subjective and may vary among people. Alternatively,
multispectral radiometry (M SR) may provide quantitative and objective evaluations of turfgrass
quality and its responses to various stresses by measuring the reflectance of turfgrasses in the visible
and near infrared part of the spectrum (Table 1). Furthermore, normalized difference vegetation index
(NDV1) and theratio of infrared to red (IR/R) may be good predictors of green leaf areaindex (LAI)
and aboveground biomass although this has not been evaluated in turfgrasses.

@ Compare correlations between canopy reflectance and visua ratings in four cool-season grasses

@ Measure relationships between reflectance data and green LAI and biomass in seven turfgrass
Species

@ Develop models to predict visual quality and green LAI and aboveground biomass using MSR

Study 1: Canopy reflectance

@ Research was conducted under arainout shelter (12 x 12 m) at the Rocky Ford Turfgrass Research
Center in Manhattan, KS summer, 2005 and 2006 (Fig. 1)

® Four cool-season turfgrasses were evaluated: Kentucky bluegrass (Poa pratensisL., ‘Apollo’), tall
fescue (Festuca arundinacea Schreb., ‘ Dynasty’) and two hybrid bluegrasses, genetic crosses
between Poa arachnifera Torr. and Kentucky bluegrass (‘ Thermal Blue' and ‘ Reveille’)

@ Spectral reflectance was measured once weekly with a hand-held multi-spectral radiometer
(CropScan16, Inc., Rochester, MN) (Fig. 1)

@ Turfgrass quality was rated visually on ascale from 1 to 9 (6=minimally acceptable for use in home
lawns) and was compared with reflectance at each of 8 wavelengths as well as with the ratios NDVI
(computed as{Roze-Reey] / [Razs* Regal): IRVR (Regs/Resa), Stress 1 (Rrog/ Ry, andl Stress 2 (Rrog/Regs)

Study 2: Leaf areaindex & Biomass

® Aboveground biomass samples (three 7.62 cm Diam. PV C rings) were harvested from turfgrass
canopies immediately after measurements with MSR on seven turfgrass cultivars

© Green |eaf area was measured with an area scanner and software (WinRhizo 2002C Reg)

© Green biomass was then dried and weighed separately from dead biomass at 78°C for 12 hours

“

Fig. 1. Therainout shelter shields turf plots from rainfall and allows for precise of irrigation
application (A). Reflectance was measured using aM SR 16 (B). The sensor head of MSR 16
radiometer (C) and keypad (D) are shown

Table 2. Correlation coefficients for reflectance
vs. turfgrass quality in 4 cool-season turfgrasses

Table 1. Spectra characteristics of the MSR16 in 2005 and 2006

Wavebands Color Properties
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Green Low absorbance by chlorophyll
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Fig 2. Relationships between visual quality ratings and percent reflectance at 661nm, reflectance
ratio of the NDVI, IR/R, and Sress 1 in four cool-season turfgrass
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Fig 3. Relation between dry biomass and calculated NDVI (E) aswell as LAl and IR/R (F) on seven
turfgrass cultivas

Study 1 : Canopy reflectance




