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Table 1. The Analysis results of univariate linear log-transformed model (diameter, height) for
determining the above- and below- ground biomass and total biomass of P. deltoides saplings

) e ol 2
ol eladuw Jg &l=! .
sAdls el Model coefticient AdjR? RMS SEE CF
Allometry models ~ Components of saplins
a b
| 8345 S)
Ys=Exp(a +b In D) G 2P E 3.48 1.41 0.761  0.138 0371 1.072
Aboveground biomass
| 8345 S )
Ys=Exp(a + b In H) G PSS 3.62 1.42 0.661  0.195 0442 1.102
Aboveground biomass
e e
Yr = Exp(a + b In D) IR PPE 3.53 0.99 0.617  0.134 0366 1.069
Belowground biomass
e e
Yr = Exp(a + b In H) IR PPE 3.37 1.07 0.617  0.134 0366 1.069
Belowground biomass
8345 &)
Yt =Exp(a +bInD) 25 4.41 1.23 0.741 0.117 0.343  1.061
Total biomass
83 ¢3S )
Yr=Exp(a+blnH) S oS 4.21 1.27 0.676 0.146 0.382  1.075

Total biomass

u;)}:.w;_) J:.A}L? )L:}.ﬂ aLf.'.'..i‘ SEE ;L&aJJLAu_;L. Ql:u]d J:.<;L:.A RMS ;wli ‘_;:.\.195 J::.J "‘ij*p Adez LJS CLAJ_)‘ ZH M.Zi J.E_; ZD

.M)\pr<0.01 Cb.«):b}aﬁ;uﬁ ‘C:M ) :CF
D: Collar diameter, H: Total height, Adj.R?: Adjusted R-squared, RMS: Root Mean Square, SEE: Standard Error
of Estimate, CF: Correction factor, a and b values are significant in P <0.01.
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Figure 1. Log-transformed goodness of fit data of aboveground biomass of P. deltoides saplings in
term of logarithm of collar diameter
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Table 2. The Analysis results of univariate linear log-transformed model including product of diameter

square in height for determining the above- and below- ground biomass and total biomass of
P. deltoides saplings

ol sl I el Model
S e s AGR RMS SEE CF
Allometry models Components of saplins cocthicien
a b
sl 0565

YS =Exp[a +bIn (D2xH)] 3.77 0.488 0.754 0.142 0.376  1.073

Aboveground biomass

s
YR = Exp[a + b In (D2xH)] IR PPE 348 0352 0.639  0.126 0355 1.064

Belowground biomass

S5 o255

Total biomass

YT = Exp[a + b In (D2xH)] 4.34 0.429 0.744 0.115 0.339  1.058
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.M)\pr<0.01 CEM):b}a)i:LZA ‘C:M ) :CF
D: Collar diameter, H: Total height, Adj.R?: Adjusted R-squared, RMS: Root Mean Square, SEE: Standard Error
of Estimate, CF: Correction factor, a and b values are significant in P <0.01.
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Figure 2. Log-transformed goodness of fit data of belowground biomass of P. deltoides saplings in
term of logarithm of product of square diameter (cm?) in height (m)

5

Lh
|

(p SY JS 03535 2 NS

Loganithum of total biomass (g)

.
1

o T=434+0420% (x), A4 R 2= 0744

- I I I I I
0 1 2 3

(gl ) 5 (g 2 o) 15 g e o M0

Loratitlun of product of square diameter in height

A o el b S oy S e 025355 IS St et )0 ke (2515 i T S

)

(ze) JSCGJJU(@JAJZAL;JM)
Figure 3. Log-transformed goodness of fit data of total biomass of P. deltoides saplings in term of
logarithm of product of square diameter (cm?) in height (m)
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Table 3. The Analysis results of multiple linear log-transformed model including diameter and height
for determining the above- and below- ground biomass and total biomass of P. deltoides saplings

i el sl =2
S sl el R
Components of Model coefficient Adj.R? RMS SEE CF VIF
Allometry models

saplins

a b c

| 03¢5 S)
YS=Exp[a+blnD+cnH] G 2P 3.83 1.31 0.109 0.752 0.143  0.377 1.07 6.91

Aboveground biomass

S SEETTS)
YR =Exp [a+blnD +c¢InH] SR 3.45 0516 0561 0.631  0.130 0359 1.06 691
Belowground biomass

634563
YT=Exp[a+blnD +cInH] JS d 436 0.966 0.308 0.736 0.119 0.344 1.06 6.91

Total biomass

u;)}:.w;_) J:.A}L? )L:}.ﬂ aLf.'.'..i‘ SEE ;L&aJJLAu_;L. Ql:u]d J:.<;L:.A RMS ;wli ‘_;:.\.195 J::.J "‘ij*p Adez LJS CLAJ_)‘ ZH M.Zi J.E_; ZD

M_)‘JJ&AP<OOI cla.w);b}aﬁ;bh ‘u’“‘ti.)b r_)): _))JSL‘B VIF LG’L»A—? p\irp CF
D: Collar diameter, H: Total height, Adj.R*: Adjusted R-squared, RMS: Root Mean Square, SEE: Standard Error
of Estimate, CF: Correction factor, VIF: Variance Inflation Factor, a and b values are significant in P <0.01.
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Abstract

Today, poplar plantation is considered an important forestry practice for preservation of carbon pools
and a major source for bioenergy and cellulose. Providing different allometric equations, this research
presents a model that may improve the biomass estimation of P. deltoides in Talookola Nursery in Sari.
A number of 25 cuttings with 25 cm length were planted in 2011 within 1*1 m plots with identical site
condition in three-replication experiment. Saplings numbered 4, 12 and 18 were randomly selected in
three diameter classes (0-1, 1.1-2, 2.1-3 cm), respectively. The weight/wet weight ratios were measured
after roots and stems were oven-dried at 85 °C for 48 hours. Collar diameter and sapling height were
chosen as variables for modeling allometric equations. The results showed that the logarithmic model
related to above-ground biomass including collar diameter (D) and logarithmic models including
product of diameter square and height (DBH? x H) associated with below- and total ground biomass had
the highest accuracy with the best goodness of fit data. Moreover, multivariate empirical models which
did not have multicollinearity (VIF < 10) were presented, as such. However, they were not well fitted
compared to aforementioned optimal models. The presented models can be considered as the applicable
tools for estimation of annual biomass production and carbon sequestration of the studied species.

Keywords: Bio-energy, Annual sale, Wood culture, Biomass.
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