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Abstract; This research is to systematically analyze the relationship between the rapid assessment indexes of wood
properties and wood anatomical traits and its internal influence pathways using a 17-year-old Machilus pauhiol planta-
tion tree. Based on Pilodyn, Microsecond timer and the wood property rapid determination apparatus like SilviScan
and L&W Fiber Tester, a rapid assessment model for wood anatomical traits of M. pauhiol was established. This re-
search could be an important support for developing an accurate, rapid and low-loss method for the determination of
wood anatomical traits to simplify the breeding procedures and improve the breeding efficiency. The results showed
that among the six wood anatomical traits, the measured values of Pilodyn( P,) were significantly correlated with the
fiber wall cavity ratio (R..) (R=-0.803), the fiber coarseness ( F.) (R=-0.453) and the fibre length (Fy,) (R=
0.676). In addition to F., the wave velocity (v) was significantly correlated with the other five wood anatomical
traits. R and F, were two factors that had a great influence on P,, and their contribution rate to P, was 73.0%.
Among them, the contribution rate of R.. was 44.6%. The most influential factor on v was the microfibrillar angle

(Mg,), and whose contribution rate was 27.4%. The linear regression equation between R and P, was R..=0.277-

KrFE A H9.2019-01-17 &8 H #1.2019-06-01

HETH . BFF ARBEI4 (31860220) ; %K T S B AT (2017YFD0600502-5) 3 VLPU ML BH G157 L 50 (201811) 5 VL VY48 5 4R Rl 22 5

4> (20181BAB214015) ,,
TEERN AEE, & R AR EE R, BEESE B, 5, P, E-mail :laimeng21 @ 163.com



5 5 1

VAR 45 W AEREARE 32 A S AR 5 B P DR PG 5 s 1 ) 5% R 47

0.008 P,(F=127.816"", R*=0.641), and the equation between F,, and P, was F,, = 18.934+0.590 P,( F =
63.118"" , R*=0.467). The estimated accuracy of the two models was 98.59% or 99.16% , respectively, which indi-

cated that P, could be used to predict R and F\,. The linear regression equation between M, and v was M, =36.544
-6.371v(F=24.286"", R*=0.247) , and the estimated accuracy of the model was 97.26% , indicating that v could be
used to predict My, . Therefore, the wood properties of R, Fy, and M, could be rapidly determined using the rapid

assessment instruments such as the Pilodyn and Microsecond timer. The model established in this article provided a

theoretical basis for the early prediction of wood anatomical traits of M. pauhiol plantation tree and also a reference for

the early selection and breeding of wood properties of other tree species.
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Table 1 Statistical calculation results of wood anatomical traits and wood properties rapid

assessment indexes of Machilus pauhiol

AR o BoME okl R R ik 5 AR %
P./mm 14.31 10.10 17.60 1.64 0.15 2.69 11.45
v/ (km-s™") 3.07 2.48 3.76 0.25 0.02 0.06 8.02
My 16.93 7.85 27.96 3.03 0.28 9.17 17.89
Ree 0.16 0.12 0.20 0.02 0.00 0.00 11.89
FC/(p,g-m’l) 210.55 180.82 241.85 14.63 1.34 214.03 6.95
Fi/pm 983.33 669.00 1 438.00 180.15 16.45 32 453.82 18.32
Fy/pm 27.26 23.70 30.80 1.53 0.14 2.33 5.60
F\/Fy 36.15 24.87 55.85 6.73 0.61 45.35 18.63
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Table 2 The correlations among wood anatomical traits and wood properties rapid assessment indexes of Machilus pauhiol

AR P, v Myy Re F F, Fy F/Fy
P, 0.036 -0.803"" -0.453"" 0.112 0.676 " -0.103
(0.697) (0.000) (0.000) (0.225) (0.000) (0.263)

v -0.542"" 0.345"" 0.063 0.218* -0.361"" 0.334""
(0.000) (0.000) (0.492) (0.017) (0.000) (0.000)
Mgy -0.011 0.127 -0.270"* 0.092 -0.311*"
(0.909) (0.166) (0.003) (0.319) (0.001)

Ree 0.548 " -0.084 -0.714*" 0.146
(0.000) (0.361) (0.000) (0.111)

F¢ -0.130 -0.131 -0.092
(0.157) (0.153) (0.320)

Fy 0.135 0.947 **
(0.141) (0.000)

Fy -0.184*
(0.045)

F\/Fy

T35S O R R B HEDR S s BAE VK 3R P < 0.01, " 29K 0.01 < P < 0.05,
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Table 3 The path analysis between wood anatomical traits and the value of Pilodyn of Machilus pauhiol

‘ﬁ;{ﬁ Ml-‘»\ R(L(I F(l . F\X F]A/FW 4%\%‘1 X{f R2 Eglﬁ\ﬁﬁ}\

My, 0.034 7 0.006 1 -0.014 4 0.129 4 0.038 6 -0.158 4 0.036 0 0.001 2

R -0.000 4 -0.555 1 -0.062 3 0.040 2 -0.299 9 0.074 4 -0.803 0 0.445 7

Fe 0.004 4 -0.304 2 -0.113 6 0.062 3 -0.055 0 -0.046 9 -0.453 0 0.051 5

Py -0.009 4 0.046 6 0.014 8 -0.479 1 0.056 7 0.482 4 0.1120 -0.053 7

Fy 0.003 2 0.396 3 0.014 9 -0.064 7 0.420 0 -0.093 7 0.676 0 0.283 9
Fi/Fy -0.010 8 -0.081 0 0.010 5 -0.453 7 -0.077 3 0.509 4 -0.103 0 -0.052 5
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Fig. 1 Path map of P, versus wood anatomical traits
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Table 4 The path analysis between wood anatomical traits and the wave velocity of Machilus pauhiol

ﬁ;{jt MF‘r\ RCC FC ’ FW Fl,/FW ‘El‘ﬂ:ﬂ X‘T RZ E"JE‘\E—E K
My, -0.505 8 -0.002 8 -0.003 0 -0.324 8 -0.045 7 0.340 2 -0.541 9 0.274 1
Rec 0.005 6 0.258 7 -0.013 0 -0.101 1 0.354 5 -0.159 7 0.344 9 0.089 3
F, -0.064 2 0.1418 -0.023 8 -0.156 4 0.065 0 0.100 6 0.063 0 -0.001 5
Py 0.136 6 -0.021 7 0.003 1 1.203 1 -0.067 0 -1.036 0 0.218 0 0.262 3
Fy -0.046 5 -0.184 7 0.003 1 0.162 4 -0.496 5 0.201 3 -0.360 9 0.179 2
FL/Fy 0.157 3 0.037 8 0.002 2 1.139 3 0.091 4 -1.094 0 0.334 0 -0.365 4
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