The experimental phase was developed between May 2018 and November 2021, in six suckler
cow farms representing different ecosystems in and around Castilla y Ledn. In each farm, a
pasture sample was taken every 45 days for chemical and NIRS analysis. The grass sampling was
carried out using two different technigues: random sampling following the classical
methodology and targeted sampling using GPS collars, placed on animals from three of the
herds, in order to obtain their most frequent locations, as sampling points.

portable NIRS equipment.

To develop a rapid method of analysing the quality of grass consumed by grazing beef cattle in
order to optimise the administration of concentrate feed according to the characteristics of
the grass at each time of the year, using NIRS equipment in the laboratory and in situ, using
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DEVELOPMENT AND EVALUATION OF QUANTITATIVE

CHEMOMETRIC MODELS

IS| Nova and Mosaic software {from FOSS) were used to
collect the spectral data. For the development of the
equations, different mathematical treatments and cross-
validation were tested with the WINISI IV software
(Infrasoft International), regression models were
generated using MPLS (Modified Partial Least Squares),
combining different mathematical treatments and light
scattering correction using SNV (Standard Normal Variate)
and Detrend mathematical technigues.

The statistics used for the selection of the best calibration
equations were SEC, SEVC, RZ, r,SEP, RSQ, RPD and RER.
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Exomple: Relotionship between the percentoge of moisture
predicted by NIR DE2500 and XNIR reference anolysis

PREDICTION AND RESULTS

* Routine in the instrument software. -
* Following the equation in routine.
* During routine work we wil| get:
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N © Sensor: (400 2500,8.5) nm - ﬂm '[f‘mmwtm AN SUIphLING Ao SolLtion (72%) residual and the estimated standard error, .
Crude Ashes Incmearation of a sample of muffle fumace af 550°C . _:
Range and statistics of the calibration and validation group obtained by MPLS regression for the estimation of each constituent in grass samples on fresh subtance
052500
Conslituent (on -alibrabion Statisticy Validation Stafistics
Iresh ) . . vree . g . . . Predicted Acinal Predicled Aciual .
substance) N  Awverage 501D Nl Max SI'C R SEVD v rfMax N Average 51D 1% M5 Was bltlpe Bias SIPMY RS0 Average Average e SD e RER
Humidity J26 557 A 660 BN LED 099 225 0% 0% (A2 5619 216 TH B0 1 001 25 AN o, 200 36,19 21,44 2169 9465 M3
Crude Prolein | 278 443 1,65 1,23 100 037 09 046 092 090 | 63 4,33 147 1,06 77 L3 o0 045 0,91 4,43 443 1,01 1,62 329 1345
Crude Fiber 262 1632 1032 265 4393 145 098 166 097 098 |60 1558 1007 317 360 100 015 146 058 1543 15,28 9.9 1007 691 2500
NI 258 30,00 1837 590 8046 1,37 099 233 09 099 | A3 363 1874 B2 7315 098 003 215 089 0 3059 3043 1900 1874 RT2 31,16
FAD M1 1989 1167 333 51,53 1. 099 1,74 0988 097 a6 1832 1212 4,15 4787 1 -0 1,72 0,58 18,35 18,32 11,584 1212 7056 2542
Lignin 2¢ 4 2% 072 1,02 072 091 09 08 067 |57 414 208 DU 414 092 003 09 083 4,11 4,14 2,16 218 243 912
Crode Ashes 20 A 1.58 1,09 4.m 043 0935 063 084 091 44 323 1,26 1.38 B 12 03s -000 0,532 0,83 3,33 3.23 1,35 1.26 242 410
X-NIR PORTABLE
Conslituent (on Calibralion Slalistics Validation Slalislics
[resh : 3 s PRSI Loz : . o ... Prodicied Aciual Predicled Aciual \ :
substance) | N Average SD - Min  Max SFC R SEVC f rMax | N Average SD  Min  Max Slope Blas SEPO RSQ \uone Averase  SD ap RPD RER
Humidity My e 2029 ) He9 2,18 0499 256 0% 099 | Be 3H91 2133 Lol BeSl LD <040 ZH] 0,598 59,31 55,91 2113 2133 FA8 25,13
Crude Prolein | 311 432 1,57 1,23 1000 044 092 060 086 090 | 73 435 149 1,38 an .m 007 049 (89 4,29 435 1,39 149 306 13482
Crude Fiber 263 1540 LET 265 4393 155 09 192 0% 09 (67 1577 1051 382 4111 106 030 1,94 0897 1548 1857 9,74 10,51 541 1920
I-MIY 44 2903 1R 590 FR52 2 099 249 098 099 49 /6 1722 A9 IGO0 03 I 098 20,69 20,97 1706 1783 78R9 2937
FAD [/ 184 1 310 5213 194 097 220 0% 0% (67 1925 1204 460 47EF 103 O 210 057 19,20 1924 11,52 1204 575 20,65
Lignin 327y 335 259 0,449 1568 105 OB 1,26 0% 071 | B3 398 245 4% 1,02 090 0001 137 0,79 3,495 308 204 248 212 901

MIR: Near Infrared Speclroscopy N: somple number; Min: Minimum; Max: Masimuem, RE(RSQ): coefficient of delermination; SECISEPR). calibration/validotion slondard error; SFCV: cross-validation stondard error; ¢ delermination
coefficient, RPD: Botio between the stondord devigtion of the reference data for the volidotion group ond the SEP RER: Relationship between the range in the reference dota for the volidation group and the S5EP ~max:theoretical maximum

| The evaluation of the accuracy and reliability of the obtained equations would need further discussion, but in general terms the results obtained indicate calibrations with r? values higher than 0,9 |
which are perfect for quantitative predictions. The lower r¢ values remain high {0,8-0,9), except for lignin {0,79) in the portable X-NIR. These models also presented RPD greater than 3, a good
indicator of the predictive capacity and robustness of the model, except for lignin and crude ash in the D52500 NIRS (2,43 and 2,42 respectively) and for lignin in the Portable X-NIR (2,12). And

although there is much work to be done on these types of instruments , the portable NIRS adds to the global control together with the laboratory NIRS equipment.
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Thereﬁ:re, the calibration models developed on both equipments give reliable and fast
n the laboratory and on the farm, so they can be used to evaluate the
i ﬂf d FIEIS’CI.II’E area and adapt the complementary 'FEEE’II'IE in a short
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