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Research on predicting the Fe,Mn,Cu,Zn contents in fruit
trees’ fresh leaves by spectral analysis
—Red Fuji apple tree as an example
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2 Department of Resources and Environment  Xianyang Normal College s Xianyang , Shaanxi 712000, China)

Abstract: [Objective] The research was to evaluate the possibility and application potential of the
method of spectral analysis on predicting trace elements of fruit trees. [Method] Firstly,the spectral re-
flectance (R,) and the Fe,Mn,Cu,Zn contents of fresh leaves were measured,and the statistical correlation
was analyzed between each element content and R, as well as its several transformations (1/R,,1g(1/R,),
d'R,,d’R, ,d' [1g(1/R,) ], d*[1g(1/R,)],1g(1/BNC), f' (R,), Dn) within the wavelength range from 400
nm to 900 nm by factor analysis method,and the spectral reflectance variant, which has the highest absolute
value of the correlation coefficient with each of the element’s content, was found. Subsequently,the regres-
sion analysis was done to each element content and the corresponding spectral reflectance variant of the
highest correlation coefficient through the stepwise regression method,and the eigenvalue wavelengths was

chosen to carry on partial least squares regression modeling based on the least error square sum. [Result]
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The results showed that the correlation between the Fe, Mn,Cu,Zn content with R, was rather weak and

the correlation coefficient was the highest between Fe content and the first derivative of 4 points difference

of spectral reflectance f'(R,),or between Mn content and the first derivative of spectral reflectance with

derivative gap = 17 nm d'R, ,or between Cu content and the first derivative of spectral reflectance with de-

rivative gap = 25 nm d'R, ,or between Zn content and the first derivative of spectral reflectance with deriv-

ative gap = 15 nm d'R,. The result also indicated that the regression models established using the wave-

lengths selected when Sig(it’s a probability numerical higher than F detection value) was set to 0. 01 and

Ramoval to 0. 02 had better linear trend, and R* values were above 0. 8. [Conclusion) As a whole, the

method of spectral analysis has some applications potential to determine trace elements of fruit trees .
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