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Hydraulic Architecture Characteristics of Populus russkii
Under Different Yellowing Degree

Gulinaer-Bahetibieke' , Alehesi« Jiaerdemulati’ , HAN Wei-min’ , WANG Mei'
(Agriculture College, Shihezi University, Shihezi 832000, China)

Abstract; In order to promote the adaptability of afforestation in Northwest China,In this article, hydraulic ar-
chitecture characteristical parameters of Populus russkii which is the important tree species was measured and
analyzed by a “flushing method” with 3 treatments (two treatments of yellowing degree treatments and a treat-
ment of regular growing). Each treatment had 12 repeated samples. The results showed that the Kh, Ks, LSC
and Hv was affected by the stem segment diameter, the relationship between the index and the diameter was
positive correlation. Also the Kh,Ks and LSC could be decreased along with the yellowing degree’s increasing.
However, change of Huber value was not significant under different yellowing degree. The embolism could be
decreased along with the yellowing degree’s increasing.
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Table 1 Test sample size of mechanical
properties
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Test indicators

Btk /A

(LengthX Width X Height)/ Number

Sample size

mm X mm X mm

SR P AR A 20X 20X 300 237
Modulus of elasticity
P e 20X 20X 300 237
Bending strength
MRS I o 20X 20X 30 319
Compressive strength
parallel to grain of wood
i 20X 20X 300 120
Impact toughness
fifi JF Hardness 50X 50X 70 419

2 g5’ 55Wr
2.1 H1=ZEiERE

FCAE T e AR b 32 B W B0 M TR 10 0 R 45 SR
22,

®2 TEAWMRKIEFZENZFERE

Table 2 Mechanical properties of Eucalyptus cloeziana with different tree ages

b 5 4R

Indicators 5-year-old trees

17 4R

17-year-old trees

29 44

29-year-old trees

35 4R

35-year-old trees

P A Modulus of elasticity/GPa 12.72+1.968

Hi 75 41 JF Bending strength/MPa 99.19-+18. 374

ML T 55 S

Compressive strength parallel

47.40£6. 894

to grain of wood/MPa

il P Impact toughness/ (kJ+m?2) 80. 56+ 30. 852

i i YT Cross 6.51+2.435
Hardness/kN 27 Tangential 2.9241.538
i Radial 3.2441.377

15.6942.163 17.5141. 942 15.86+2. 117

121.87420. 743 136.10415. 683 128.18417.623

58.95+7. 352 62.49+9. 232 65.25419. 880

94. 76 2239. 597 102.19£38. 406 102. 80438. 089

7.56+1.543 8.49+1.187 8.89+1.502
4.47%1.212 6.0141.217 6.4941.125
4.524+1.156 6.3341.268 6.5641.219
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Table 3 Significance analysis of the influence
of tree age on the mechanical properties of

Eucalyptus cloeziana wood

ki an P T
Indicators Significant
$5025 b B/ GPa 3.07X10°
Modulus of elasticity/GPa
75 9 JEF / MPa 5.84 X107
Bending strength/MPa
NS4 e 58 BE / MPa 2.64X 10718

Compressive strength parallel

to grain of wood/MPa
friti B 0.635
Impact toughness/(kJem?2)
fifi i v i Cross 1.54X 1016
Hardness/kN 727 Tangential
o2 M Radial 1.53X10*

3.27X10%

TE: 0 RN X2 A R AT AR S
Note: * * indicates that the age of the tree has a large signifi-

cant effect on the performance of the tree.
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Effects of Tree Age on Mechanical Properties of
Eucalyptus cloeziana Wood

WANG Jian-zhong' ,LIU Heng’ , QIN Lin-bo ' ,ZHENG Wei-qing’ , FEI Xiao-yun' ,FU Yun-lin’
(1. State owned Dongmen forest farm of Guangxi Zhuang Autonomous Region, Chongzuo 532108, China;
2. College of forestry,Guangxi University, Nanning 530004, China)

Abstract; In order to promote the cultivation of Fucalyptus cloeziana tree species and its wood utilization, Eu-
calyptus cloeziana was selected as the experimental material to carry out a comparative study on the mechanical
properties of Eucalyptus cloeziana of different tree ages. The results showed that the flexural modulus of 5,
17,29 and 35 year old wood was 12. 72,15. 69,17. 51 and 15. 86 GPA respectively, the flexural strength was
99.19,121.87,136. 10 and 128. 18 MPa respectively, the compressive strength along grain was 47. 40,58. 95,
62.49 and 65. 25 MPa respectively, the impact toughness was 80. 56,94. 76,102. 19 and 102. 80 kJ+m™ respec-
tively,and the hardness of end face was 6. 51,7.56,8. 49 and 8. 89 respectively Kn; with the increase of tree
age,the modulus of elasticity and flexural strength of wood increase first and then decrease,and the maximum
value was at 29 years old, and the compressive strength, impact toughness and hardness along grain increase
gradually. The age of tree has a very significant impact on the bending modulus, bending strength, compressive
strength along grain, hardness and other indexes of FEucalyptus cloeziana wood, but has no significant impact
on its impact toughness; according to the classification table of wood physical and mechanical properties, the
mechanical properties of Eucalyptus cloeziana wood at all ages are better,the 29 year old wood is the best,its
comprehensive mechanical properties belong to high strength, which can be used for high strength where
strength is required.

Keywords: Eucaly ptus cloeziana ;tree age;mechanical properties
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