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Abstract: Understanding variation of wood crystallinity, an important indicator of timber quality measurement,
of Cunninghamia lanceolata, one of the most widely planted timber trees in southern China, is important for C.
lanceolata clonal selection and wood processing technology improvements. For an inexpensive and less time-
consuming method of rapid crystallinity determination, near infrared spectrum technology was tested. Using 164
C. lanceolata clones from 11 different geographic origins such as Guangxi, Hunan, and Guizhou Provinces, a
near infrared spectroscopy prediction model of wood crystallinity was established by the partial least squares
(PLS) method in combination with X-ray diffraction techniques, and then evaluated. Next, unknown samples
were predicted through the model, and the variation of crystallinity was analyzed. Results showed that when us-
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ing a spectral region of 6 000-4 000 cm™, the second derivative spectrum, and PLS method, the calibration

model had the best prediction effect. The calibration model correlation coefficient was r = 0.987 5, and the root
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mean square error of calibration (Rygc) was 0.318. Verifying the model revealed r = 0.921 3 and root mean
square error of prediction (Rysp) was 0.742. Using unknown samples not involved in modeling to evaluate the
model, predicted and measured r = 0.905 0 with an average standard deviation of 0.301. So, the model could
predict the crystallinity of C. lanceolata. Then, wood crystallinity determination results of 164 C. lanceolata
clones showed that the average value was 44.52%, the range was 40.49% —-49.75% , and the value between
42.06% and 47.28% took up 72.86%. According to the distribution of geographical provenances, the average
wood crystallinity of C. lanceolata had a minimum of 43.45% from Jing County, Hunan, and a maximum of
45.23% from Liping County, Guizhou. The variance analysis showed no significant difference among the prove-
nances, but there were significant differences for clones (P = 0.000 3). The results indicate that near infrared
spectroscopy could be used for the establishment of reliable prediction model, and the selection of improved
varieties should be carried out among clones. [Ch, 4 fig. 5 tab. 33 ref. ]
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Figure 1 X-ray diffraction spectra and near infrared spectrogram of Cunninghamia lanceolata wood
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Table 1  Statistical results of wood crystallinity of Cunninghamia lanceolata

FEASE ok P % LN /M % s i 221%
KeIESE 101 47.13 50.28 39.81 2.03
e 30 44.76 47.14 42.88 1.24
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Table 2 Results of modeling with different spectral regions
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Table 3 The model parameters in different pretreatment methods

e— IR T A 7R
Riysee R. Rysep R,
PLS+MSC+ Original 1.970 0.216 0 1.460 0.782 1
PLS+SNV+ Original 1.970 0.217 5 1.460 0.782 4
PCR+MSC+ Original 1.750 0.498 8 1.100 0.795 2
PCR+SNV+ Original 1.760 0.490 7 1.110 0.790 0
PLS+MSC+ First derivative 1.920 0.314 4 1.220 0.850 5
PLS+SNV+ First derivative 1.990 0.160 3 1.650 0.455 6
PCR+MSC+ First derivative 1.660 0.565 6 1.340 0.714 1
PCR+SNV+ First derivative 1.780 0.470 5 1.270 0.698 3
PLS+MSC+ First derivative +SG 1.990 0.173 6 1.630 0.506 3
PLS+SNV+ First derivative +SG 1.990 0.166 9 1.640 0.486 4
PCR+MSC+ First derivative +SG 1.660 0.567 1 1.340 0.714 6
PCR+SNV+ First derivative +SG 1.780 0.468 3 1.270 0.692 3
PLS+MSC+ Second derivative 0.366 0.983 4 0.753 0.916 0
PLS+SNV+ Second derivative 0.369 0.983 2 0.756 09550
PCR+MSC+ Second derivative 1.880 0.368 6 1.210 0.816 3
PCR+SNV+ Second derivative 1.880 0.367 8 1.210 0.820 3
PLS+MSC+ Second derivative +SG 0.318 0.987 5 0.742 0.921 3
PLS+SNV+ Second derivative +SG 0.318 0.987 5 0.745 0.920 9
PCR+MSC+ Second derivative +SG 1.870 0.379 6 1.220 0.808 7
PCR+SNV+ Second derivative +SG 1.870 0.379 1 1.220 0.812 2
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Figure 2 Prediction model of wood crystallinity for Cunninghamia Figure 3 Correlation between practical measure values and
lanceolata prediction values of C. lanceolata wood crystallinity
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Table 4  Average crystallinity variation of different geographical provenances

b B 55 K TE 1% 8 S AL B/ % o 2 A 45 W 1% AR B B0/ %

7RG ik 44.24 0.044 41.00 ~ 49.75 BN B 44.62 0.037 41.55 ~ 47.10
T VG ] 44.07 0.032 42.30 ~ 45.77 BN B 4523 0.009 44.95 ~ 4551
RGN 44.53 0.038 4295 ~ 46.28 ot M KA 43.68 0.027 42.50 ~ 44.88
PR 45.15 0.034 42.53 ~ 47.21 ) H 2= [+) 44.26 0.027 42.49 ~ 45.36
S VG g ST 44.59 0.022 43.60 ~ 45.52 W e v L 43.45 0.032 40.49 ~ 46.28
JUVE =L 44.59 0.039 41.05 ~ 48.01 JERLN 44.52 0.031 40.49 ~ 49.75
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Figure 4  The size distribution frequency graph of wood crystallinity

of Cunninghamia lanceolata clones
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