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Table 1. Results of Two-way ANOVA of poplar wood density.

Asb e x LSS alols Ssb s S Aol s ‘ -
axial p(-)sition x planting spacing -axial position Pl-anting spacings sl W(:(’)fp;;:)ejr?t-ies
Sig F Sig F Sig F df
0.086 2.11 0.162 1.852 0.024 3.897 2 S el

Oven-dried density
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Table 2. Descriptive statistical of poplar wood density.
St el Ssb e S alobs
Oven-dried density axial position Planting spacigns
0.386 (0.014) Breast height «... I, ¢l
0.414 (0.019) 50% s, 0
2%x2
0.409 (0.011) 75% A5 VO
0.401 (0.019) B Average® Sl
0.387 (0.019) Breast height «... I, ¢l
0.39 (0.024) 50% 4o s 00
2x3
0.392 (0.026) 75% A5 VO
0.389 (0.022) A Average® Sl
0.401 (0.010) Breast height «... I, ¢,
0.393 (0.015) 50% a5 00
3x3
0.396 (0.011) 75% A5 VO
0.397 (0.012) AB Average® Sl
0.390 (0.017) Breast height <. I, ¢, dndls Sk

0.397 (0.023)
0.398 (0.021)

50% ds 5 0+

75% Aoy VO

S J}b B I
Average of density in
axial position
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Table 3. Results of ANOVA of poplar wood biometry properties in Sari site.

J}E)fux CSS ol

J_}k D CaslS dlols oo |
Axial position x planting - - . . i RSt
spacing Axial position Planting spacigns &3l Wood propertis
Sig F Sig F Sig F df
U0
0.988 0.082 0.227 1.511 0.008* 5.113 2 Sdsb
Fiber length
Ul s
0.01* 3.57 0.942 0.059 0.001* 1.989 2 ) J‘_’b
Fiber diameter
ol Coles
0.711 0.532 0.300 1.222 0.001* 7.415 2 S el
Cell wall thickness
0.055 3.017 0.059 2.934 0.008* 5.115 2 et )
Slenderness ratio
Lslansl o 2
0.351 1.062 0.662 0.415 0.485 0.731 2 Sl s
Flexibility ratio
S
0.588 0.709 0.816 0.389 0.150 1.742 2 SR =

Runkel ratio
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Table 4. Descriptive statistical of poplar fiber dimensions.

A P [ U s e SRR

Cell wall Flber(gzgneter Fiber length (mm) axial position Planting spacigns
thickness (Lm)

4.66 (0.88) 29.20 (3.31) 1.264 (0.116) Breast height <. I, ¢l

4.21 (0.76) 32.79 (4.14) 1.212 (0.175) 50% Js s 0+

4.84 (0.62) 30.13 (4.39) 1.223 (0.090) 75% a3 VO 2x2
4.57(0.78) B 30.56 (4.07) C 1.236 (0.128) B Average * Sl

3.85 (0.49) 25.07 (3.25) 1.169 (0.083) Breast height <. I, ¢,

3.87 (0.91) 26.43 (1.16) 1.097 (0.057) 50% A5 00

3.90 (0.49) 24.52 (2.58) 1.098 (0.105) 75% a3 VO 23
3.87(0.63) A  25.33(258) A 1.123 (0.088) A Average * .Sl

4.21(0.47) 29.83 (2.27) 1.183 (0.180) Breast height <. I, ¢,

4.14 (0.43) 25.39 (2.90) 1.135(0.174 50% A5 00

4.34 (0.69) 28.95 (5.70) 1.161 (0.126) 75% 1,5 VO 33
4.23(0.52) B 28.13 (4.18) B 1.160 (0.158) A Average * Sl

4.23(0.68) 28.05 (3.60) 1.210 (0.136) Breast height «ww 11, bl e 3 SUI bl ke

4.07 (0.72) 28.31 (4.41) 1.150 (0.151) 50% 4z s 0 o Jsb

4.34 (0.70) 27.83 (4.87) 1.163 (0.116) 75% s 53 Vo Average fo‘iﬁ?j'rfy n
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Table 5. Results of biometry ratios in poplar wood.
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Table 6. The relationship between wood properties and height and diameter of poplar trees.
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Abstract

Background and objectives: The wood and paper factory of Mazandran has been planting
poplar species at various initial spacing in order to supply raw material for pulp and paper
production. Initial spacing can affect the value of stem diameter, height, and ultimately the
wood quality due to root and crown’s competition in reaching light, water and food. In the
present study, the effects of initial spacing and axial position on the oven-dry density and
biometrical properties of Populus deltoids were examined.

Materials and methods: Nine normal poplar trees (Populusdeltoids) were randomly selected in
three initial spacing (2x2, 2x3, 3x3 m) from Mazandran wood and paper industry's forest. Three
samples were taken along axial position from the bottom to upward (breast height, 50 and 75%
stem height) to determine and measure wood density and fiber biometrical properties (fiber
length, fiber diameter and cell wall thickness, slenderness ratio, flexibility coefficient, and
Runkel's ratio).

Results: Results of ANOVA indicated that the initial spacing had significant differences on the
density, fiber dimensions, and slenderness ratios and hadn’t any on the flexibility coefficient
and runkel ratio. The effect of longitudinal position on density and fiber biometry wasn’t
significant. Interaction effect between initial spacing and longitudinal position on the wood
properties wasn’t significant except for fiber diameter. The highest and lowest oven-dried
density, fiber length, fiber diameter, cell wall thickness and flexibility coefficient were found at
initial spacing 2x2 and 2x3, respectively. The average of slenderness ratio and runkel ratio in
2x3 are higher than other initial spacings. There are significantly positive relationships. between
stem diameter and height grows with density and fiber dimensions in poplar wood.

Conclusion: Based on the results, it can be said that poplar planting in lower initial spacing is
more suitable than other initial spacing for pulp and paper production.

Keywords: Populus deltoids, Initial spacing, Wood density, Fiber biometrical properties
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