PG RL 24 2024,52(3) : 1-8 Journal of Shanxi Agricultural Sciences

doi:10.3969/j.issn.1002-2481.2024.03.01

AFET/MKBER  HAEERaESIERN
TERKXA,TWE BEN, X &, &k #, 0%
(P2 48 RG0SR AT DL AR Rl 5 TR 90 0% (), (0 K34 046011)

 E s A EOR SEBA AL  ROR) R, Bl B e DR R A LR AR R R R i T B, E
e 5 A T PR IR 455 RE AT S8 /D R A R DX T AR GRS I T BE e i AR X R AR AT LA
FUAG I e TCABR DR 75 52 B/ K KL 7 KL P PR I b B B R 0 o D T O AR T B I Y A
I FH R D1 T AR /N 2K 7 3 0 T ARG DU 42 43 2 25 A B S, a6 R 4 358 103 /I K AR A iR D 1% IR 4 I )
P AL Gk i - Be gt AT HLAG B HLEE B B B | () o AL 2 T 2 O vk B AT 2 ROy & i 0 . AR R
S R B 2 A R AR B A R A i B R A ST B0 D A/ 3 [l A LA 2 A S0 SRS I ORGP AR
U PUNHL AR 1 003 B A OG R 8 B O R R 28 AN 23 BT R 22 43 351 0.88.,0.59 . 1.99 , ] FH 2 [l Y 4656 78 3347 7T 4R Ak 3
BT B A () = 200 ML 7 LR 1 5 A B SR L, O A R A A WU 90 m BT S e K i T A
KB /PN ORMLIG U HLEE 1575 BT 5 fe o TR 22 O ks T

HE S ES0657.3 XEkARIRAD A X E 4 E :1002-2481(2024)03-0001-08

Hyperspectral Detection of Crude Fat and Protein Content of
Millet under Sheep Manure Application
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(Institute of Millet, Shanxi Agricultural University/State Key Laboratory of Sustainable

Dryland Agriculture(in preparation) , Changzhi 046011, China)

Abstract: Efficient utilization of organic fertilizer through advanced technology and development of regional agriculture
according to local conditions are a crucial method for the development of organic dry farming. Combining sheep manure with
millet cultivation can significantly enhance millet quality. Unlike traditional detection methods, hyperspectral imaging offers a
rapid, non-destructive means of analyzing samples, therefore, it has great potential in achieving rapid detection of millet crude
fat and protein. In order to provide reference and theoretical support for improvement of millet cultivation practices and rapid
assessment of nutrient content in millet through hyperspectral imaging, in this study, hyperspectral image data of 358 millet
samples were collected, traditional detection methods were used to determine the content of crude fat and crude protein.
Simultaneously, chemometrics methods were utilized to predict the content of the two components. The results indicated that the
partial least squares regression(PLLSR) model established by employing the successive projections algorithm(SPA) and iteratively
retaining informative variables(IRTV) had the highest accuracy. The correlation coefficient(R?) predicted by the model for crude
protein content was 0.88, with a root mean squared error(RMSE) of 0.59 and a relative percent deviation(RPD) of 1.99. The
visualization representations by the regression model vividly illustrated the accumulation patterns of crude fat and protein at
various application rates of sheep manure, and it was determined that applying 90 m® of fertilizer per hectare was the optimal
application amount.
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Fig.2 The content of crude fat and protein of millet with the different application rates of sheep manure
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different application rates of sheep manure
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Tab.2 PLSR prediction established by different key band extractions from crude fat and protein of millet

WAy HE bR b 3y Y445 Training WM 4 Predicting
Component index Treatment R, RMSEC RPD, R, RMSEP RPD,
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LA 1 RAW 0.84 0.64 1.51 0.84 0.72 1.43
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VCPA-IRIV 0.61 1.02 1.35 0.59 1.13 1.27
SPA 0.88 0.60 2.09 0.87 0.63 1.95
SPA-IRIV 0.90 0.57 2.16 0.88 0.59 1.99
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Fig.4 Comparison of visualization representations of crude fat and protein content of
millet with the different application rates of sheep manure
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