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Correlation Between Wood Properties and Growth Characteristics of Natural

Betula dahurica in Mountaineous Area of Northern Hebei
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Abstract: Betula dahurica is one of the main secondary tree species in the mountainous area of northern
Hebei. In order to explore the relationship between its growth characteristics and physical properties,in
this paper,the natural secondary forests of B. dahurica on the shady slope and half shady slope in the
northern mountainous areas of Hebei Province were taken as the research object, the relevant characteris-
tics were studied in terms of growth characteristics, anatomical characteristics, physical and mechanical
characteristics. The results showed that 1) the DBH, tree height,and volume growth of the trees on the
half shady slope were higher than those growing on the shady slope with significant differences. 2) In addi-
tion to the compressive strength along the grain,other physical and mechanical properties of the trees on
the half shady slope were superior to those on the shady slope with significant differences. 3) The correla-
tion between growth characteristics and anatomical characteristics was significant. Little correlation was
found between growth characteristics and physical and mechanical characteristics, except that the basic
density and the compressive strength along the grain were highly correlated. The basic density had a higher
correlation with anatomical and physical and mechanical properties.
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Table 1  Standard profile and basic information of sample woods

I ) Wefr e/ () THEER LR /em AR ®EEHR/hm® AR /em B /m R /m
[{5k2i th 14 T e 41 0.4 875 22.3 17.7 5.7
th 16 Fri g 40 0.4 994 22.1 18.3 4.4
i 17 T e 41 0.5 1011 21.9 18.8 6.0
= 1ik)3 i 16 734 39 0.5 1125 22.2 16.2 4.9
o 18 (73514 41 0.6 824 22.5 15.7 5.2
rh 19 (7354 40 0.7 1024 22.2 16.3 4.9
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T BE L THER A5 I A D A R e B BR A A K
oA KE,

1.2.2 M40 WA YK G4 v A
ARG LFAERE I L 2 i R R AR
HAEbR R B ATEN AR 30 K.

1.2.3 #HEAFHME SHEZRE GB/T 1929
— 20094 A Wy B T 27 A 0 A SRR Uy )
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Fig.1 DBH annual increment and average growth curves of

Betula dahurica in shady slope
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Fig. 2 DBH annual increment and average growth curves of

Betula dahurica in half shady slope
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Fig. 3 Height annual increment and average growth curves of

Betula dahurica in shady slope
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Fig.4 Height annual increment and average growth curves of

Betula dahurica in half shady slope
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Fig. 5 Volume annual increment and average growth curves of

Betula dahurica in shady slope
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Fig. 6 Volume annual increment and average growth curves of

Betula dahurica in half shady slope
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Table 4 Testing results of density and variance analyses of the Betula dahurica wood samples

I 31 1 [ 3
HiH F P
-2 {H b 22 A5 RE % FHME T 22 A5 R %
RTHE 0.70 0.07 10.50% 0.76 0.05 6.55% 25. 964 0.007""
T 0.69 0.01 1.82% 0.73 0.02 2.03% 16. 151 0.016"
A % 0.56 0.02 2.94% 0.63 0.01 2.15% 19. 398 0.012"
KT THE e 5. 42 1.18 21. 82 5.83 1.34 22.93 15.032 0.018"
5% ) 7.11 1.01 14. 27 7.28 0.85 11.71 27.748 0.006""
A 11.88 1.79 15.09 12. 89 4.33 33.61 13.865 0.020"
25 T4 1.31 0.23 7.3 1.25 0.21 5.49 13.492 0.001" "
LT T4HE 1 7.82 2.19 27.97 8. 44 0. 90 10. 65 13.578 0.021"
5% ) 8.27 2.68 32.39 8.99 1.21 13.5 11.229 0.029"
A 16. 16 5.11 31.6 16.97 1.72 10.16 37.268 0.004" "
%5 T4 1.06 0.21 5. 64 1.07 0.22 3.82 15. 564 0.001"
4T 518 A 1 1) 8.97 1.72 19.12 11. 48 1. 14 9.95 31. 444 0.005
5% ) 11.00 1.77 16.09 12.91 0.99 7.64 16. 422 0.015
NN 22.72 1.74 7.64 27.61 1.90 6.87 109. 411 0. 000"
LT RS T & 1m) 1.35 0.41 30. 1 1.56 0.54 34.7 7. 809 0.049"
5% ) 1.41 0.38 26.9 1.65 0.38 23.37 6.78 0.010"
R 3.09 0.97 31. 36 3.31 1.17 35. 41 19. 889 0.010" "
5 S 5 66. 23 3.76 5.68 76. 85 3.49 4,54 484,507 0.000" "
T 504 T BT 5 8. 00 0. 66 8.24 5.98 0. 86 14. 34 282,452 0.000 " "
T SRy TR BT B R SR 11. 89 2.08 17.52 10. 81 1.18 10.9 26. 623 0.007 " "
YU o 146. 47 7.89 5.38 125.57 13. 82 11 111.95 0.000" "
L 2 e A 15 933.53 1 838.00 11. 54 12 826.69 1 464.01 11. 41 329.673 0.012"
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PRt ST B A R FWIEMC, 5SS E LER
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Table 5 Correlation analysis between growth characteristics and physical and mechanical properties of B. dahurica
. FF 3% 2 [ 3
AR Mg 4% g M AR Mg 4% L M
B AN 0.877"" 0.967"" 0.962" " 0.811"° " 0.647" 0.778" " 0.845" " 0.823" "
Y 0.740" 0.780" " 0.803" " 0.679 0.855"" 0.860" " 0.871"" 0.807" "
LK T L 0.843" " 0.952" 0.934"" 0.778" 0.437 0. 601 0.681" 0.299
2 Y BE R L 0.593 0.602 0.625 0.557 0.34 0.313 0.309 0.348
FERKE 0.785"" 0.923" 0.898" 0.717" 0.812"" 0.900" 0.944"" 0.708"
G 0.734" 0.814 0.823" 0. 651 0.920" " 0.959" 0.973" 0.864"
FEKI 0.231 0. 403 0. 402 0.106 0.213 0.303 0.264 0.21
IR L 0.822° " 0.849" 0.852" 0.798" 0. 246 0.261 0.284 0.237
FE —0.61 —0.552 —0.588 —0.589 —0.621 —0.516 —0.497 —0.639"
24 Wi —0.725" —0.786" " —0.772"" —0.706" 0. 606 0.602 0.623 598
e * RIRTE 0. 05 AKCFECRMD BB FME, » » XIRTE 0. 01 AFECRMD FBFME, TR,
Fo EHAERKPHUESYENIZSFEZENELE
Table 6 Correlation analysis between growth characteristics and physical and mechanical properties of B. dahurica
F 38 ik
I H
Jig 4% W e A Jig 4% = R
RTHE —0.229 —0.088 —0.177 —0.236 —0.451 0.429
o a iy 0.058 0.194 0.267 —0.325 0. 306 —0.283
AR 0.644" 0.642" - 0.982" 0.984" " -
KT TaE 1 1) —0.243 —0. 386 —0. 402 0. 004 —0.572 0.334
% 7] 0. 092 —0.298 —0. 294 —0.488 —0.491 0. 508
R —0.319 —0.317 —0. 466 —0.521 0. 065 —0. 484
T T4% m 0.488 —0.429 —0. 346 0.595 0.581 0. 375
5 Im) 0.542 —0. 455 —0.505 —0.431 —0.551 —0.527
A 0.516 —0.468 —0.542 0.477 0. 44 0. 466
/;:jF B3 71 Ik 12 1) —0.492 0.538 0.567 0.536 0.476 0. 395
5 117 —0.109 0.484 0.496 —0.515 0. 385 0.245
R —0.494 0.392 0. 308 0.555 0.533 —0.574
iﬂF@J%?&H& (Y| —0.427 0. 375 0.415 —0.575 —0. 267 —0.559
10 0. 659 —0.376 —0.407 0. 059 0.523 —0.409
R —0.397 0.215 0.127 —0.436 —0.451 0.529
WSt Hs 5 J3E 0.682" 0.663" 0.681" 0.713" 0.711° 0.696"
L B2 BT A —0.414 0.591 0.574 0.197 0.525 —0.443
B 80R Bt e 0.713" 0.526 0.541 —0.555 —0.591 —0.542
B O —0.505 —0.579 —0.618" 0.515 0.514 —0.413
ERE St 0.559 0.473 0.483 —0.547 —0.559 —0.544
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FIEMK SRR REMK, . BATES
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Table 7 Correlation analysis between wood basic density and

anatomical characteristics of B. dahurica

I H (138 > B3
A K 0.751" 0.854""
21 Yt 55 i 0.735" 0.838" "
B 3N 0.686" 0.707"
2T Y BE JIE LY 0.335 0.303
FERKE 0.773" 0.937
RN 0. 605 0. 945
SR 0.804" " 0.342
SR 0. 601 0.242
FE = —0.265 —0. 405
214 L it —0.616 —0.551

*8 BEMAMEARABEESHNFEHUEZEMNEXYE
Table 8 Correlation between wood basic density and

mechanical properties of B. dahurica

I H FF 3% ik
WS e Hs 5 JBE 0.792° " 0.811°"
B8 43R E 0.667" 0.743""
i SR FR BT 0. 897 0.853" "
P e 0.765" " 0.737"
IRk S 0.729" 0.741""

ARG ; 55 4025 0 3 S A I 3 IR AR OG .
3 A5t
3.1 Z5ig

50 a AE B by MRAE, B A s M AR B AR K
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0.280 9 m’, FA3kE Bk AL AR A = AR K = 5
S5 B 2 R KT M B AR R R R A F 3 K
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