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Abstract: Nitrogen is one of the three essential elements for crop nutrition and also one of the key nutrient
elements under focused monitoring in fertilization management. How to achieve rapid non-destructive
monitoring of soil available nitrogen content plays a crucial role in accurate and efficient soil nitrogen appli-
cation for crops. In this paper, five spectral preprocessing methods were used to remove noise from the
spectrum ., namely first derivative (D1), second derivative (D2), standard normal variable (SNV), smoot-
hing gaussian (SG), and wavelet transform (WAVE). The modeling effects of different spectral prepro-
cessing methods were compared; meanwhile, the competitive adaptive reweighted sampling ( CARS)
method was adopted to select characteristic bands with high correlation with soil available nitrogen
content. Subsequently, prediction models for soil available nitrogen content were established and
optimized using support vector regression (SVR), partial least squares regression (PLSR), and seagull
optimization algorithm (SOA), respectively. The results showed that among the five spectral preprocess-
ing methods, the first derivative (D1) preprocessing achieved the best effect. In terms of modeling
performance, the SOA algorithm was the most effective, followed by PLSR, while SVR was relatively the
worst. Among all models, the S-PLSR model obtained after D1 spectral preprocessing (D1-CARS-S-PLSR
model) exhibited the optimal prediction performance, with a coefficient of determination (R*) of 0. 96 and
a root mean square error (RMSE) of 7.07. Compared with the original PLSR model, the R® of the
D1-CARS-S-PLSR model was increased by 9.6%, and the RMSE was decreased by 33.3%. It can be
concluded that the prediction method for orchard soil available nitrogen content based on PLSR optimized
by the hybrid seagull optimization algorithm provides a possibility for the accurate diagnosis of soil availa-
ble nitrogen levels in the context of orchard intelligent fertilization technology.

Key words: soil available nitrogen content; hyperspectral imaging technology; seagull algorithm; partial

least squares regression
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