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Abstract: To develop a rapid quality detection model for oat (Avena sativa) hay applicable across environ-
ments, 849 samples were collected at three sites (Baoding and Zhangjiakou in Hebei, Guyuan in Ningxia) for
two years . Crude protein (CP), neutral detergent fiber (NDF) , acid detergent fiber CADF), soluble sugars
(SS), and total potassium (K) were measured. Prediction models were established using near-infrared spec-
troscopy (NIRS) combined with partial least squares regression (PLSR). All five traits showed broad, near-
normal distributions, indicating good sample representativeness. The CP, SS, and K models performed well,
with cross-validation coefficients (R*) = 0. 89, ratio of performance to deviation (RPD) = 3.0, and valida-
tion set correlations (r) of 0. 84, 0.86, and 0. 83, respectively, demonstrating strong external predictive abil-
ity. The NDF and ADF models achieved R* = 0. 85 and RPD = 2.5, with r values of 0. 78 and 0. 79, meet-
ing requirements for routine screening. Based on model predictions and forage quality standards, 56 high-qual-
ity forage oat accessions were identified. This study provides an efficient technical platform for high-throughput
phenotyping and quality-based breeding in oat germplasm.
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Fig. 1 Near-infrared spectrogram of oat hay samples
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Fig.2 Determined values of quality component contents in oat hay
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Table 1 Optimal calibration models for quality components of oat hay

. . . N . Xt
W Sl B T % SR 3R B AL IE; g
Component Processing method HE ZER? 1% RMSE/ % RIj’eD
M CP THERH B it (ECO) + — i R 8(FD) + Z ST HUH £ 1E (MSCO) 0.92 0.39 3.57
RPEPEREF4E NDE IR SRR i (ECO) + — B S50 (FD) + AR M 1 A28 g A8 1 (SNV) 0.87 0.65 2.76
FRYEVEIR LT 4E ADF IR % 50U R i (ECO)+— i S5 (FD) +FR v 1IF 728 728 3 (SNV) 0.85 0.61 2.71
ALV SS THERH B it (ECO) + — i R 8(FD) + Z ST iU £ 1E (MSC) 0.92 0.43 3.59
K TH B H B 1 (ECO) + —r R 3(FD) + Z Jo i £ 1E (MSC) 0.89 0.49 3.21

S T T AR R X K B WU ASOR LR R R AR A R R R M R A T A A R T U bR O A
VPR E AN A R R R T R B E AR R e @R

x2 mMETERRFRMLERELMIBELE

Table 2 External validation of optimal calibration models for quality components of oat hay

% B A2 I 5E S 4 T - 22 brifE2E MR
Component Number of samples  Average value of chemical determination/ %  Predicted average value/% SEP T
HEMH CP 203 9.77 9.32 0.88 0.84

TR ET 4k NDF 203 57.83 58.98 3.05 0.78
FRYEVE U 4T 4 ADF 203 36.78 35.57 2.01 0.79
A PR SS 203 3.04 3.84 0.31 0.86
K 203 2.18 1.83 0.21 0.83
Ml H CP ke 4T 4k NDF FRPEGEVRET4E ADF
R*=0.91 RPD=3.27 R*=0.81 RPD=2.23 . 40 R*=0.80 RPD=2.18 .

TH{H Prediction/%
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1 1 1 1 1 1 1 1 32 1 1 1 1
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Fig.3 Correlation between determined and predicted values of quality components in oat hay
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Table 3 Screened high-quality forage oat germplasm resources

45 Number HMEN CP/ % PR AR 4 NDF/ % 45 Number HMEN CP/ Y% MRS 4 NDF/ %
C001071 12.92 56.6 C001233 10.6 53.3
C001275 12.43 53.7 C000373 10.53 54.7
C001110 12.15 56.7 C000728 10.5 55.0
C000816 11.98 56.3 C000766 10.44 52.0
C000437 11.95 51.6 C000096 10.39 49.4
C001381 11.93 54.9 C001452 10.39 51.5
C000973 11.84 57.0 C001416 10.34 54.9
C001238 11.46 53.1 C000003 10.32 54.4
C001024 11.39 53.5 C000279 10.31 54.8
C000564 11.07 51.5 C001004 10.28 46.7
C001374 10.77 55.3 C000498 10.28 55.5
C000758 10.71 55.6 C000757 10.26 47.7
C001003 10.69 53.7 C001146 10.26 51.7
C000090 10.66 55.1 C001027 10.1 51.8
C001108 10.64 49.6 C000651 10.09 55.9
C001408 10.63 49.6 C000664 10.03 50.1
C001096 10.63 49.7 C000257 10.02 51.6
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Table 4 Screened 20 high-CP and 20 low-NDF oat

germplasm accessions

45 Number M CP/% 4% Number HEVEALF4ENDF/ %

C000526 13.3 C001004 46.7
C001071 12.9 C000889 47.3
C001275 12.4 C000757 47.7
C001110 12.2 C000913 49.0
C001125 12.0 C000096 49.4
C000816 12.0 C001108 49.6
C000437 11.9 C001408 49.6
C001381 11.9 C001222 49.6
C001341 11.9 C001096 49.7
C000973 11.8 C000664 50.1
C000759 11.6 C001343 50.1
C000752 11.6 C001038 50.2
C000277 11.6 C000950 50.3
C000361 11.5 C000640 50.4
C001238 11.5 C000706 50.6
C001024 11.4 C001214 50.9
C000408 11.4 C001033 51.2
C000754 11.2 C001377 51.4
C000432 11.2 C000564 51.5
C000046 11.2 C001452 51.5
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