[ Downloaded from yujs.yu.ac.ir on 2026-04-21 ]

[ DOI: 10.61186/fer.4.1.81]

Journal of Forest Ecosystems Research, 2024, 4(1): 81-96

Research Article

Determination of the optimum felling frequency and sprout density in mid-
term white poplar (Populus alba L.) cultivations (case study: Dehcheshme
village in Farsan county)

Ahmad Fadaei Dehcheshmeh?, Ali Soltani!*, Mozhgan Abbasi!
Extended Abstract

Background and Objectives: The growing population and increasing demand for wood have led to the
depletion of forest resources and a reduction in arable land. Poplars are known as one of the fastest-growing
tree species and serve as a primary source of timber in the northern hemisphere. Various poplar species
have been cultivated throughout Europe and the Middle East for the production of short-rotation coppice
(timber crops) and medium-rotation coppice. After identifying suitable species, it is crucial for poplar
growers to determine the optimal spacing for planting seedlings and the frequency of felling to ensure the
growth of larger trees. This study investigates the effects of different planting densities and felling
frequencies on the productivity of white poplar (Populus alba L.) plantations.

Materials and Methods: This study was conducted in the poplar-growing region east of Deh Cheshmeh
Village in Chaharmahal and Bakhtiari Province. It utilized a roughly 5-hectare field divided into 12 equally
sized and leveled plots. These plots were classified into two categories: those with young trees (6 to 7 years
old) and those with mature trees (15 to 18 years old). Researchers further divided the plots based on the
number of past fellings (zero, one, or two) and tree density (low or high). Data on breast height diameter,
total height, crown height, crown coverage, and standing volume were collected from 25-square-meter
sample areas within each plot. The study employed a completely randomized block design with two factors:
felling frequency and planting density.

Results: Analysis of variance within the randomized block design, using tree age as a blocking factor,
indicated that trees grown in plots subjected to a single past felling exhibited significantly larger breast
height diameter, total height, crown coverage, and standing volume compared to those without prior felling
or those that were pruned twice. Trees with two past fellings displayed the highest sprout count, while trees
that were felled twice or not at all showed the highest ratio of crown height to total height. Furthermore,
the findings highlighted that white poplar trees in lower planting density plots exhibited notably larger
dimensions and volume than those in high-density plots.

Conclusion: In summary, optimal cultivation of white poplar trees in the poplar cultivation hub of
Chaharmahal and Bakhtiari Province indicates that maintaining a plantation density of fewer than 100 trees
per hectare, along with a single prior felling, is advisable.
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Figure 1-The geographical location of Dehcheshme village. The study area is bordered by a red line.
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Table 1- The Characteristics of 12 study plots. (Y) young: 6-7 years old, (O) old: 15-18 years old, (D)
dense (cultivation distance of 0.5x1 m), (N) non-dense (cultivation distance of 1x 1.5 m).
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Figure 2- Standard deviation intervals of mean breast diameter of 364 samples from 12 poplar plots,
divided based on age, density and frequency of felling.
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Table 2- The result of analysis of variance of measured variables based on two main factors of planting

density and frequency of felling. Except for the ratio of height to crown height, age factor as block was
added to the analysis.
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Figure 3- Tukey test results for comparisons of mean DBH values of (A) frequency of felling and (B)

density treatments. The age was considered as a block variation. The columns with the same letters are not
statistically different (95% confidence level).
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Figure 4- The ranges of standard deviation from mean height values in 364 plots of 12 traces of white
poplar, separated by their age, density and frequency of felling.

2 Gy SIS e pgro JS i)l cunS o135
S5 09 @l (Y Jgaz) &l lie S1 K08
alie @l a5 ol las 55 358 wlialesl 5k (sl
1219 0929 G50 JS el Gl sl s 2l e
Syl Hob 4 (LS 0 (o5 (ST 5 SO b p S

(OUSE) g oo 3 JS £l Gl o

o i ply yh8 Jole wiilen 1S glisyl ¥
o Jele 3l o 5 gl e S elisl ST,
oslls 452 gl (F JS8) ol I gl o i
Jheel 5l sanlcwss @ plis,o S elas,l polis
Oloie as e 3l ookl g 1ST5 g b slass sla Jule
5 by Slass as wisls las (Seb) Solas Jule

18 A A
| 16
16 B
g A
14 15.5
C
12
= = 15
E
10 =
H H
5 ]
I 2 145
g8 H
£ £
o B
14
4
13.5
2
0 13
No Felling One Felling Two Fellings Non-dense Dense

w515 5 () b slass slajles il o iy JS 6l ) polie slopsSile dmglie sl (S5 (i905] gl -0 S8
oY Bgy> Gz n b slaggin K& p0 50 s dolal Jale plgie 4 o 9351 (38,5 i 0 b (©) pgro L0 cusS
s Sglite polie shls £0 yleb! alaw b &glie

Figure 5- Tukey test results for comparisons of mean height values of (A) frequency of felling and (B)
density treatments. The age was considered as a block variation. The columns with the same letters are not
statistically different (95% confidence level).
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Figure 6- Differentiation of the height dependence to DBH of old (open circles) and young (solid circles)
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Figure 7- The scatter points of the residuals of DBH values for old (open circles) and young (solid circles)

trees resulting from the best fitted models.
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Figure 8- The ranges of standard deviation from height to crown height ratios in 364 plots of 12 traces of
white poplar, separated by their age, density and frequency of felling.
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Figure 9- Tukey test results for comparisons of height to crown height ratio to frequency of felling

treatments. The age was considered as a block variation. The columns with the same letters are not
statistically different (95% confidence level).
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Figure 10- The ranges of standard deviation from crown area values in 364 plots of 12 traces of white
poplar, separated by their age, density and frequency of felling.
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Figure 11- Tukey test results for comparisons of mean crown area of (A) frequency of felling and (B)

density treatments. The age was considered as a block variation. The columns with the same letters are not
statistically different (95% confidence level).
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Figure 12- The ranges of standard deviation from sprout number values in 364 plots of 12 traces of white
poplar, separated by their age, density and frequency of felling
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Figure 13- Tukey test results for comparisons of sprout number and frequency of felling treatments. The
age was considered as a block variation. The columns with the same letters are not statistically different

(95% confidence level).
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Figure 14- The ranges of standard deviation from standing volume values in 364 plots of 12 traces of
white poplar, separated by their age, density and frequency of felling.
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Figure 15- Tukey test results for comparisons of standing volumes and frequency of felling x density
treatments. The age was considered as a block variation. The columns with the same letters are not

statistically different (95% confidence level).
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