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Table 1 Basic information of sample trees
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Fig. 2 Absorption spectra of annual rings of middle-diameter
of the Paulownia elongate

2, 5, 8 show the annual ring of the PT06 tree

Collection and process of the sample
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Fig. 3 Absorption spectra of annual rings of bigger-diameter of
the Paulownia elongate
2,5, 8, 11, 14, 17 show the annual ring of the PT23 tree
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Table 2 Predicted result of annual rings of

different diameter
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Table 3 Comparison between practical measure values and near infrared

prediction values of annual ring density of the middle diameter

%> S i {F B 7% £kl S e e 5%z
PT0107 0.261 0. 277 0.016 PT1108 0.301 0. 278 —0.023
PTo0104 0. 266 0. 247 —0.019 PT1105 0.25 0. 257 0. 007
PTo0101 0.278 0. 271 —0.007 PT1102 0. 256 0. 257 0. 001
PT0205 0.29 0.282 —0.008 PT1204 0. 275 0.248 —0.027
PT0202 0. 254 0. 254 0 PT1201 0. 249 0. 279 0.03
PT0308 0.292 0.311 0.019 PT1307 0.302 0. 291 —0.011
PT0305 0. 257 0.273 0.016 PT1304 0.273 0. 259 —0.014
PT0302 0. 258 0. 258 0 PT1508 0.284 0.311 0. 027
PT0408 0.298 0.31 0.012 PT1505 0. 249 0. 264 0. 015
PT0405 0. 282 0. 275 —0.007 PT1502 0. 256 0. 242 —0.014
PT0402 0.253 0. 265 0.012 PT1608 0. 307 0. 301 —0. 006
PTO0505 0.294 0. 284 —0.01 PT1605 0.291 0. 273 —0.018
PT0502 0.229 0. 245 0.016 PT1602 0. 236 0. 252 0.016
PT0605 0. 25 0. 256 0. 006 PT1708 0. 344 0.312 —0.032
PT0602 0. 258 0. 258 0 PT1705 0. 275 0. 285 0.01
PT0706 0. 268 0. 26 —0.008 PT1702 0. 237 0. 243 0. 006
PT0703 0. 264 0. 246 —0.018 PT1809 0. 308 0.3 —0.008
PT0807 0. 28 0. 281 0. 001 PT1806 0. 265 0. 268 0. 003
PT0804 0.231 0. 246 0.015 PT1803 0. 274 0. 249 —0.025
PT0801 0. 256 0. 255 —0. 001 PT1908 0. 388 0. 369 —0.019
PT0907 0. 281 0. 268 —0.013 PT1905 0. 263 0. 296 0. 033
PT0904 0.297 0.274 —0.023 PT1902 0. 256 0.278 0.022
PT0901 0. 267 0.273 0. 006
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Rapid Prediction of Annual Ring Density of Paulownia elongate
Standing Tress Using Near Infrared Spectroscopy

JIANG Ze-hui', WANG Yu-rong'* , FEI Ben-hua', FU Feng', HSE Chung-yun®
1. Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China
2. Southern Research Station. USDA Forestry Service, Pineville LA 71360, USA

Abstract Rapid prediction of annual ring density of Paulownia elongate standing trees using near infrared spectroscopy was
studied. It was non-destructive to collect the samples for trees, that is, the wood cores 5 mm in diameter were unthreaded at the
breast height of standing trees instead of fallen trees. Then the spectra data were collected by autoscan method of NIR. The an-
nual ring density was determined by mercury immersion. And the models were made and analyzed by the partial least square
(PLS) and full cross validation in the 350-2 500 nm wavelength range. The results showed that high coefficients were obtained
between the annual ring and the NIR fitted data. The correlation coefficient of prediction model was 0. 88 and 0. 91 in the middle
diameter and bigger diameter, respectively. Moreover, high coefficients of correlation were also obtained between annual ring
density laboratory-determined and the NIR fitted data in the middle diameter of Paulownia elongate standing trees, the correla-
tion coefficient of calibration model and prediction model were 0. 90 and 0. 83, and the standard errors of calibration(SEC) and
standard errors of prediction(SEP) were 0. 012 and 0. 016, respectively. The method can simply, rapidly and non-destructively

estimate the annual ring density of the Paulownia elongate standing trees close to the cutting age.
Keywords Near infrared spectral analysis; Paulownia elongate ; Standing trees; Annual ring density
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