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Properties and Fiber Morphology of "Qinhei yang" Woods

DOU Yan-guang' , LU Kai-liang’ , ZHAO Jing-feng’" ,FENG De-jun’ ,ZHU Ying-yan’
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2. College of Forestry , Northwest A& F University ,Yangling 712100, Shaanxi ,China)

Abstract: Nine years old trees of Qinheiyang (Populus deltoides" 1-69" X P. deltoides) No. 1,No. 2,and
Shaanlin No. 3 were collected from "Weihe River Experimental Station of Northwest A&F University" to
study the fiber morphology and properties of the woods. Among them,Shaanlin No. 3,a recognized poplar
species with good wood quality was used as the control. The data showed that the fiber lengths of Qinheiy-
ang No. 1,No. 2, and Shaanlin No. 3 were 1 317. 18,1 201. 32,1 317. 72 pum, respectively. The ratios of
length to width of the fibers were 49. 08,45. 29,47, 30, respectively. The air dried densities were 0. 551,
0.502,0.623 g/cm®, respectively. The volume shrinkage coefficients were 0. 541%,0.472%,0. 513% , re-
spectively. The longitudinal compressive strengths were 46. 258, 42. 582, 53. 310 MPa, respectively. The
bending strengths were 87. 558,85. 000,105. 336 MPa,respectively. The flexural moduli were 10 441. 514,
10 830. 987,13 523. 756 MPa, respectively. The results showed that the fiber length of Qinheiyang No. 1
was close to the fiber length of Shaanlin No. 3,and both of them were longer than Qinheiyang No. 2. The
ratio of length to width of Qinheiyang No. 1 was larger than that of Shaanlin No. 3,and Qinheiyang No. 2
was the smallest. The air dried densities and wood properties of Qinheiyang No. 1 and Qinheiyang No. 2
were lower than that of Shaanlin No. 3. The shrinkage coefficients of Qinheiyang No. 1 was the largest,and
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followed by Shaanlin No. 3 and Qinheiyang No. 2. The comprehensive analysis of the fiber morphology and

wood properties of three polar species indicates that all of them can be used as the materials for paper mak-

ing and fiber industry,and Qinheiyang No. 1 is the best. Shaanlin No. 3 has a better performance than Qin-

heiyang No. 1 and Qinheiyang No. 2 while used as structural timber.

Key words: Qinheiyang; fiber morphology; wood timber property
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Table 1 Basic situation of sample trees

i i Ma4%/cm B i /m it /a M/ m?
WA 1 5 (P. deltoides“ 1 -69” X P. deltoides) 18. 43 20. 33 9 0.228
WAy 2 5 (P. deltoides“ 1 -69” X P. deltoides) 19. 10 21.00 9 0.253
BEAK 3 5 (P. deltoides“ 1 -69” X P. deltoides) 17.00 19. 47 9 0.186
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Table 2 Wood fiber morphologies
LYK/ pm KIEL BEJE LG
X, X, X, X, X, X, X, X, X,
1 773.67 693.07 827.78 36. 67 32.40 34. 21 0. 46 0. 37 0.49
2 982. 45 935. 55 1 110. 64 39. 54 38. 24 42,22 0. 49 0. 44 0.5
3 1 169. 46 1 046. 76 1239.77 43.58 41.16 44,32 0.47 0. 44 0.56
4 1371.11 1127.09 1 313.42 50.43 42,27 46. 56 0.49 0.47 0. 57
5 1 426. 35 1261.17 1 391. 29 50. 94 47. 40 49. 49 0.51 0.59 0.61
6 1 486.07 1 340. 82 1459.79 54. 84 48.53 50. 96 0. 56 0.61 0.67
7 1512.95 1 416. 30 1470.13 54.42 52.14 51. 85 0.58 0. 64 0. 64
8 1 541.00 1478.03 1513.12 56.16 52.90 52.74 0.6 0.67 0. 67
9 1 591.55 1513.07 1533.52 55.11 52.55 53.33 0.59 0.67 0. 65
S 1317.18 1 201. 32 1317.72 49. 08 45. 29 47. 30 0.53 0. 54 0. 60
X, %R 15.X, #BB25. X, Mk35H.
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Table 3 Physical properties and variance analyses of the sample woods

o T qqcrgri/ REEIED) Ta R
(g em ) 516 1 34 5% 16] 1 (3
LW 15 M 0.551 2. 856 1.679 4.702 0. 309 0.175 0.541
S 0. 030 0. 254 0.216 0. 482 0.028 0.023 0.058
Cy 0. 054 0. 089 0.129 0.103 0. 090 0.131 0.107
WAy 25 M 0.502 2.652 1.458 4.351 0.275 0.151 0.472
S 0.031 0. 240 0.219 0.539 0.024 0. 022 0.061
Cy 0.062 0.090 0. 150 0.124 0.088 0. 146 0.129
etk 3 5 M 0.623 2. 850 1.675 4,670 0.298 0.173 0.513
S 0.028 0. 230 0. 184 0. 340 0.023 0.019 0.038
Cy 0. 045 0.081 0.110 0.073 0.079 0.110 0.075
Sig. 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
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Table 4 Multiple comparison of physical properties

of the sample woods
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Table 5 Mechanical properties and variance analyses of the sample woods MPa
18 BT e 3 (AR
i i -+ 5 S e 5 P i P v A
18] % Ji)
L1 M 146. 258 5.328 3.574 87.558 10 441,514
S 1,383 1.190 0.278 6.995 1910. 363
Cy 0.095 0.223 0.078 0.080 0.183
B 25 M 42.582 4. 895 3.433 85. 000 10 830. 987
S 2.859 1.498 0. 441 5.160 1376.534
Cy 0.067 0.306 0.128 0.061 0.127
Bk 3 5 M 53.310 6.202 4.194 105. 336 13 523.756
S 5.326 1.387 0.456 10. 927 2 525. 760
Cy 0.100 0.224 0.109 0.104 0.187
Sig. 0. 000 0. 000 0.000 0. 000 0. 000
k6 AMOAFEURSEILE
Table 6 Multiple comparisons of the mechanical properties of the sample woods
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Table 7 Comprehensive strength of the timber of three poplar species tested MPa
N HA {is oA [ L
oy b <94.2 94, 3~149.5 149.6~199. 4 199.5~243.7 =>243.7
ZEW 1S 133.8
Bt AR 127.6
Bk 3 5 158.7
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