2010,27(1): 13~17

Journal of Fruit Science

9 b b b
( , , , 400712)
100 ,
. (PLS) . , 350~700 nm,
, ; 750~1 075 nm ,
. . . (SNV) ,
(PLS) ,
100 .
: S666 A : 1009-9980(2010)01-13-05

Research on nitrogen content of leaf of Jincheng orange cultivar using
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Abstract: Visible/near—infrared spectroscopy (Vis/NIRS) appears as a prominent technique for non—destructive evaluation.
In this research,the potential of using the Vis/NIRS was investigated for measuring the nitrogen content in Peng’an 100
Jincheng orange leaves,and the relationship was established between non—destructive VNIRS measurement and the nitrogen
content in Peng’an 100 Jincheng orange leaves. Intact Peng’an 100 Jincheng orange leaves were measured by reflectance
VNIR in 350 to 1000 nm range. The data set as the reflectance VNIR was analyzed in order to build the best prediction model
for these characteristic, using several spectral pretreatments such as First Derivatives Spectrum  (FDS),Second Derivatives
Spectrum (SDS) and Reciprocal Logarithm Spectrum [Log (1/R)] with Standardization of Variables (SNV) techniques. The
results showed the reflectance spectrums of leaves presented downward trend within 350 to 700 nm and upward trend within
750 to 1000 nm with the increasing of the nitrogen fertilizer in potted plant of Peng’an 100 Jincheng orange (Citrus sinensis
Osbeck.) on trifoliate ~ (Poncirous trifoliata) rootstock. The model for the nitrogen content in Peng’an 100 Jincheng orange
leaves prediction using FDS with SNV spectral pretreatments showed an excellent prediction performance. This non—destruc-
tive, fast and accurate technology can be used in citrus industry that would be beneficial to predict the plant nutrition.
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Table 2 Modeling results of partial least squares with different spectrum pretreatment methods

*

Cumulative contribution rate

Spectrum pretreatment Factor number

Calibration model Internal cross—validation

1% e <
R. SEC R, SEP

S-G 4 85 0.955 6 0.095 6 0.924 9 0.123 7
Savitzky—golay smoothing

3 88 0.963 6 0.086 8 0.938 1 0.1126
Multiple Scattering Correction

2 89 0.943 5 0.107 6 0.8890 0.1532
Noise

3 89 0.961 6 0.089 1 0.936 9 0.1136
Standardization of variables

Dk : k s k

)

Note: Cumulative Contribution Rate: a representation of the total comprehensive ability of the pre—k principal components, which is described by the

variance of k—principal components and the proportion of it occupied in the total variance.

3 100

(n=25)

Table 3 The parameters of calibration models between spectrum and nitrogen content

of Peng’an 100 Jincheng in summer shoot leaves (n=25)

Spectrum pretreatment

%
Calibration model

Internal cross—validation

Cumulative contribution
Factor number

rate/%
R. SEC R, SEP
+ OS+SNV 3 88 0.9524 0.098 9 0.928 0 0.1214
+ FDS+SNV 2 88 0.936 1 0.1142 0.918 8 0.128 3
+ SDS+SNV 2 87 09354 0.1148 09195 0.127 6
+ Log(1/R)+SNV 6 74 0.973 3 0.075 0.929 0 0.1203
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