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ABSTRACT

The objective of this study was to investigate the feasibility of using near infrared spectroscopy (NIRS) to discriminate between
grass spices. A combination of NIRS and chemometrics was used to discriminate between Italian ryegrass, perennial ryegrass, and

tall fescue seeds.

A total of 240 samples were used to develop the best discriminant equation, whereby three spectra range

(visible, NIR, and full range) were applied within a 680 nm to 2500 nm wavelength. The calibration equation for the discriminant
analysis was developed using partial least square (PLS) regression and discrimination equation (DE) analysis. A PLS discriminant

analysis model for the three spectra range that was

developed with the mathematic pretreatment

“1,8,8,1” successfully

discriminated between Italian ryegrass, perennial ryegrass, and tall fescue. An external validation indicated that all of the samples

were discriminated correctly. The discriminant accuracy was shown as 68%, 78%, and 73% for Italian ryegrass,

ryegrass, and tall fescue,

perennial

respectively, with the NIR full-range spectra. The results demonstrate the usefulness of the NIRS-

chemometrics combination as a rapid method for the discrimination of grass species by seed.
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Fig. 1. Mean value of NIRS spectra of Italian
ryegrass, perennial ryegrass and tall fescue
seeds.
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Fig. 2. The first derivative NIRS spectra of Italian
ryegrass, perennial ryegrass and tall fescue
seeds.
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Table 1. Statistics of calibration equation for discrimination among Italian ryegrass, perennial ryegrass and tall

fescue seeds

Wagﬁ;‘gﬂ‘ trel\ft‘;‘;};n t n Factor SEC R? SECV Ry
680~1,099 1,881 239 12 1422 0.97 1732 0.96
1,100~2,500 1,881 239 12 0.926 0.98 1319 0.97
680~2,500 1,881 240 13 0.802 0.99 1182 0.98

* Math treatment 1,8,8,1 :
SEC = Standard error of calibration; R? =
R%cv = Multiple correlation coefficient of cross validation.

1 =derivative, 8 =gap, 8 = Ist smooth, 1 =2st smooth.
Multiple correlation coefficient of determination; SECV=Standard error of cross validation;
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Table 2. Validation statistics values for discrimination among Italian ryegrass, perennial ryegrass and tall fescue

seeds
Wavelength , Mean value SEP R? Slope
(nm) Reference NIRS predicted
680~1,099 60 20.00 19.81 1.749 0.96 0.95
1,100~2,500 60 20.00 20.02 1.288 0.98 0.99
680~2,500 60 20.00 20.02 1.160 0.98 0.99

SEP = Standard error of prediction; R?=Multiple correlation coefficient of determination.
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Fig. 3. Relationship between the loading value of discriminant (Ref values) and near infrared spectroscopy (NIRS)
predicted value for Italian ryegrass, perennial ryegrass and tall fescue.
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Table 3. Classification results from selected discriminant equations for Italian ryegrass, perennial ryegrass and tall

fescue seeds

Species 680~1,099 nm 1,100~2,500 nm 680~2,500 nm
IRG PRG TF IRG PRG TF IRG PRG TF
Total samples 100 100 100 100 100 100 100 100 100
Certain (hits) 72 71 75 43 48 56 68 78 73
Uncertain 28 29 25 55 52 44 32 22 27
Rejected (miss) 0 0 0 2 0 0 0 0 0

* IRG = Italian ryegrass; PRG= Perennial ryegrass; TF= Tall fescue.
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Fig. 4. Score values of PC’s 1, 2 and 3 for pasture seeds (Italian ryegrass, perennial ryegrass and tall fescue).
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