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1- Disturbance and legacy creation event
4- Young stage

2- Pre-forest stage
5- Mature stage

3- Canopy closure
6- Old-growth stage
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Figure 1. Location of the study area
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Table 1. Developmental stages in the sample plot (dotted line indicates the continuity of evolutionary stages in

natural stands)
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Table 2. Decay degree and characteristics related to each category
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Table 3. Percentage of dead species in different stages of development in the study area
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Figure 2. Abundance of dead trees in different stages of evolution in terms of species diversity
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Figure 3. Frequency of dead, standing and fallen in the studied habitat
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Table 4. Percentage of frequency of different degrees of decay of standing and fallen trees in the developmental
stages
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Figure 4. Stock of dead trees in terms of distribution in degrees of decay in the evolutionary stages
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Figure 5. Stock of standing dead trees in terms of distribution in degrees of decay in the evolutionary stages
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Figure 6. Stock of fallen dead trees in terms of distribution in degree of decay in evolutionary stages
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Table 5. Frequency of dead trees in diameter classes less than 25, 25-50 and more than 50 ¢cm in the evolutionary
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Figure 7. Frequency (number) of dead trees in terms of distribution in diagonal classes in evolutionary stages
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Table 6. Dead trees condition in terms of appearance and their average frequency in the evolutionary stages
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Table 7. Dead trees condition in terms of height, length, and their average frequency in evolutionary stages
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Figure 9. Elevation and longitudinal inventory of dead species in the number of fallen and standing
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Table 8. Analysis of variance for the frequency of total volume, standing and fallen dead trees
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Table 9. Analysis of variance on dead-trees in terms of number in diameter classes and appearance
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Table 10. Analysis of variance about the height of dead trees

S sixe F,liie gy pSibe wlsl as oy £90ome el
SYEY VY SIY A WEIY ogsS o
Y/AA 5 V¥ laog,S sl

ve Vo5 Esame

S gixe pis NS

g Sy il SR laodg Copte 1 (o pte
e 51 BT L o8 a5l S 5 solatl
ol @ bgye dlge g Jpo doje ja 3 labosSlis
5 K o pBilops dige Copde jglaieds olooliay
(ool K Gldas 0900 Jud 51 supde slacdls

D35 o il IS (29,3l 5 )l 0 2

A o 3 (gl gime TFFE

7AD gdaws )3 (5yl5 cme 1*

Olipe I sob 4 €5 (g5 o0 028 ilae Colis d2gi L
Wiy, & dog b S o heSis gyl ol
OgliS (B> sladisS g9 g Lpw w2 (JpS dope
Sl (b > )hSis sl Shy 4 a2 ol ply )b
sskaie & b Wy g 039 Ledgw Yl ) (JeS
» 5 Bl b olnl Jed s obs (o0

slacdBy 3505 ST jolaie 4 pimen ¢ Cde SY4b

&l

. Alidadi, F., M.R. Marvie Mohajer, V. Etemad and K. Sefidi. 2014. Decay dynamics of oriental beech

(Fagus orientalis Lipsky) and hornbeam (Carpinus betulus L.) deadwood in mixed beech stands.
Iranian Journal of Forest and Poplar Research, 22(4): 624-635 (In Persian).

. Amanzadeh, B., Kh. Sagheb-Talebi, B. Sotoudeh Foumani, F. Fadaie, J. Camarero and J.C. Linares.

2013. Spatial distribution and volume of dead wood in unmanaged Caspian beech (Fagus orientalis)
forests from northern Iran. Forests, 4(4): 751-765 (In Persian).

. Amiri, M., R. Rahamani, Kh. Sagheb Talebi and H. Habashi. 2015. Structural characteristics of dead

wood in a natural untouched of Fagus orientalis Lipsky mixed stand forest (Case Study: Shastklateh
Forest, Gorgan, Iran). Journal of Wood and Forest Science and Technology, 22(1): 185-205
(In Persian).

. Amolikondori, A., K. Abrari Vajari, M. Feizian, A. Diiorio. 2021. Interactions between structural

properties beech tree and soil biology with competition index in canopy gaps in Beech stand. Ifej,
9(18): 74-80.

. Atici, E., A. Colak and I. Rotherham. 2008. Coarse dead wood volume of managed Oriental beech

(Fagus orientalis Lipsky) stands in Turkey. Investiga cion Agraria: Sistemas y Recursos Forestales,
17: 216-227.

. Barnes, B., D. Zak and Sh. Denton. 1998. Forest ecology, Wiley. 800 p.
. Christensen, M., K. Hahn, E. Mountford, S. Wijdeven, D. Manning, T. Standovar, P. Odor and

D. Rozenbergar. 2003. Study on deadwood in European beech forest reserves. Work package 2 in the
Nat-Man project (Nature-based Management of beech). European Community 5 Framework
Programme.

. Eslami, A., M.T. Hoseini and Kh. Sagheb-Talebi. 2016. Investigation stem number in the first

diameter class for obtaining sustainable stands considering close to nature silviculture
(case study: Shamushak forest, Golestan province). J. of Wood & Forest Science and Technology,
23(2): 111-124 (In Persian).

. Etemad, V., M. Moridi, M. Delfan Azary and M. Kakavand. 2017. Quantitative and qualitative

evaluation of deadwoods in mixed beech-hornbeam stands in the optimal stage (Case study: Kheyrood
forest, Nowshahr). Iranian Journal of Forest and Poplar Research, 25(3): 386-397 (In Persian).


http://dx.doi.org/10.52547/ifej.10.20.73
https://dor.isc.ac/dor/20.1001.1.24237140.1401.10.20.14.1
https://ifej.sanru.ac.ir/article-1-456-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-07-03 ]

[ DOR: 20.1001.1.24237140.1401.10.20.14.1 ]

[ DOI: 10.52547/if€j.10.20.73]

Slazel d>g 5 5080l Guixe
Ad VE N i) 5 il ¥+ oot /o Jlo el sl JSin lipsy

10. Habashi, H., S.M. Hosseini, J. Mohammadi and R. Rahmani. 2007. Determining the pattern of
distribution and structure in the mixed beech forest of Shast Kalateh, Gorgan. Iranian Journal of
Forest and Poplar Research, 15(1): 64-55 (In Persian).

11.Harmon, M.E., J. Franklin, F. Swanson, P. Sollins, S. Gregory, J. Lattin, N. Anderson, N. Cline,
S. Aumen, J. Sedell, G. Lienkaemper, K. Cromack and K.W. Cummins. 1986. Ecology of coarse
woody debris in temperate ecosystems. Advance Ecology Research, 15: 133-302.

12. Javanmiri Pour, M., M.R. Marvie Mohajer, M. Zobeiri, V. Etemad and M. Jourgholami. 2018.
Determining the structural diversity of mixed oriental beech (Fagus orientalis L.) stands in Gorazbon
district, Kheyrud forest. Iranian Journal of Forest and Poplar Research, 26(2): 143-155 (In Persian).

13. Kakavand, M., M.R. Marvi Mohajer, Sagheb, K. Talebi, K. Sefidi, M. Moridi and P. Abbasian,
2017. Quantity and quality of deadwood in the mid-successional stage in oriental Beech (Fagus
orientalis Lipsky) stands (Case study: Kheyrood forest, Nowshahr), Iranian Journal of Forest and
Poplar Research, 24(4): 612-622 (In Persian).

14. Kakavand, M., Kh. Sageb Talebi, M. Abdoli, M.R. Marvi Mohajer and M. Moridi. 2021. Predicting
the ecological sequence trend of hornbeam-beech stands (Case study: Khairud forest, Nowshahr).
Journal of Environmental Science and Technology, 23(3): 149-162 (In Persian).

15.Keren, S. and J. Diaci. 2018. Comparing the Quantity and Structure of Deadwood in Selection
Managed and Old-Growth Forests in South-East Europe. Forests, 9(2): 76.

16. Korpel, S. 1995. Die Urwalder der westkarpaton. Gustav Fisher, Stuttgart, 310 pp.

17. Lombardi, F., B. Lasserre, G. Chirici, R. Tognetti and M. Marchetii. 2012. “Deadwood Occurrence
and Forest Structure as Indicators of Old-Growth Forest Conditions in Mediterranean Mountainous
Ecosystems.” Ecoscience, 19(4): 344-55.

18. Marvi Mohajer, M.R., M. Zobeiri, V. Etemad and M. Jourgholami. 2008. Performing the single
selection method at compartment level and necessity for full inventory of tree species (Case study:
Gorazbon district in Kheyroud Forest). Journal of Iranian Natural Resources, (4): 889-908
(In Persian).

19. Marvi Mohaier, M.R. 2019. Silviculture. University of Tehran Publication, 418 p (In Persian).

20. Mataii, A. and K. Sagheb -Talebi. 2007. Development stages and dynamic of two oriental beech
(Fagus orientalis) communities at natural forests of Kheiroudkenar-Noshahr. Iranian Journal of
Forest and Poplar Research, 15(4): 416-398 (In Persian).

21.Mayer, P., S. winter and T. Vrska. 2005. Dead wood in European beech (Fagus sylvatica) forest
reserves. Forest Ecology and Management, 210: 267-282.

22.Mayer, P. and M. Schmidt. 2011. Accumulation of dead wood in abandoned beech (Fagus sylvatica
L.) forests in northwestern Germany. Forest Ecology and Management, 261(3): 342-352.

23.Mohammadnejad Kiasari, Sh., Kh. Sageb Talebi, K. Espahbodi, M. Shahabian, Amini and
Sh.H. Alavi Andrajmi. 2020. Comparison of Deadwood characteristics in managed Parcel by Single
Selection with Control Parcel (Case Study: Neka-Mazandaran Weekly Forests). Conservation and
exploitation of Hyrcanian forests, 2(1): 75-84 (In Persian).

24. Moridi, M., V. Etemad, M. Kakavand, Kh. Sagheb-Talebi, and E. Alibabaee Omran. 2016. Qualitative
and quantitative characteristics of deadwood in the different development stages in mixed oriental
beech (Fagus orientalis Lipsky) stands (Case study: Gorazbon district, Kheiroud forest of Nowshahr).
Iranian Journal of Forest and Poplar Research, 23(4): 647-659 (In Persian).

25. Moridi, M., A. Fallah, M.R. Pourmajidian and K. Sefidi. 2021. Quantitative and qualitative evaluation
of deadwood characteristics in the growing-up volume stage. Iranian Forest and Poplar Research,
29(2): 163-153 (In Persian).

26. Motta, R., R. Berretti, E. Lingua and P. Piussi. 2006. Course woody debris, forest structure and
regeneration in the Valbona Forest Reserve, Italian Alps. Forest Ecology and Management,
235: 155-163.

27.Miiller, S. and N. Bartsch. 2009. Decay dynamic of coarse and fine woody debris of a beech (Fagus
sylvatica L.) forest in Central Germany. European Journal of Forest Research, 128: 287-296.

28.Oliver, C.D. and B. Larson. 1996. Forest Stand Dynamics. Wiley, New York, 520 pp.

29. Oder, V., A.M. Petritanb, J. Schellenberga, E. Bergmeiera and H. Walentowskic. 2021. Patterns and
drivers of deadwood quantity and variation in mid-latitude deciduous forests. Forest Ecology and
Management, 487: 118-977.

30.Rahanjam, S., M.R. Marvie Mohajer, M. Zobeiri and K. Sefidi. 2018. Quantitative and qualitative
assessment of deadwood in natural stands of Hyrcanian forests (Case study: Gorazbon district of
Kheyrud, Nowshahr). Iranian Journal of Forest and Poplar Research, 25(4): 656-666 (In Persian).

31.Palik, B., A. D’Amato, J. Franklin and K. Johnson. 2020. Ecological Silviculture: Foundations and
Applications. Waveland Press. 343 p.

32. Parhizkar, P., Kh. Sagheb-Talebi, E. Zenner, M. Hassani and M.H. Sadeghzadeh Hallaj. 2021. Gap
and stand structural characteristics in a managed and an unmanaged old-growth oriental beech (Fagus
orientalis Lipsky) forest. Forestry, 94(5): 691-703.


https://www.sciencedirect.com/science/article/pii/S0378112721000669#!
https://www.sciencedirect.com/science/article/pii/S0378112721000669#!
https://www.sciencedirect.com/science/article/pii/S0378112721000669#!
https://www.sciencedirect.com/science/article/pii/S0378112721000669#!
https://www.sciencedirect.com/science/article/pii/S0378112721000669#!
https://www.sciencedirect.com/journal/forest-ecology-and-management
https://www.sciencedirect.com/journal/forest-ecology-and-management
javascript:;
javascript:;
http://dx.doi.org/10.52547/ifej.10.20.73
https://dor.isc.ac/dor/20.1001.1.24237140.1401.10.20.14.1
https://ifej.sanru.ac.ir/article-1-456-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-07-03 ]

[ DOR: 20.1001.1.24237140.1401.10.20.14.1 ]

[ DOI: 10.52547/if€j.10.20.73]

ozel g 9 g6 il (pone
N (Fagus orientalis Lipsky) 5,5 _al, alls claodgs gbgs ulyd 0 bsiis oyl @l Jgoo

33. Sagheb-Talebi, Kh., P. Parhizkar, M. Hassani, B. Amanzadeh, A. Hemmati, B. Khanjani-Shiraz,
M. Amini, Sh. Mohammadnejad Kiasari, S.Z. Mirkazemi, A. Karimidoost, M.K. Maghsoudlou, M.
Mortazavi, M. Karandeh, B. Delfan Abazari, D. Moghadasi, D. Dastangoo, V. Mashayekh and
A. Sayadi Marzdashti. 2020. Preliminary results of survey on stand structure in permanent research
plots of intact beech (Fagus orientalis Lipsky) forests. Iranian Journal of Forest and Poplar Research,
28(2): 163-179 (In Persian).

34.Saniga, M. and J. Schutz. 2001. Dynamics of changes in dead wood share in selected beech virgin
forests in Slovakia within their development cycle. Journal Forest Sciences, 47: 557-565.

35. Sefidi, K. and M.R. Marvie-Mohajer. 2010. Characteristics of coarse woody debris in successional
stages of natural beech (Fagus orientalis) forests of Northern Iran. Journal of Forest Science, 56: 7-17.

36. Sefidi, K., Z. Pour-Gholi, Kh. Sagheb-Talebi and F. Keivan-Behjo. 2016. Structural Characteristics of
Canopy Gaps in the Gap Making Phase in the Evolution of Beech Stands in the Asalem
Forests- Guilan. Ecology of Iranian Forests, 4(7): 43-50 (In Persian).

37.Sefidi, K. and M.R. Marvi Mohajer. 2016. Dynamic of coarse woody debris among
standdevelopmental stages of mixed beech (Fagus orientalis). Forest Research and Development,
2(1): 17-32 (In Persian).

38. Sefidi K. 2019. The Influence of Geomorphological Characteristics of Forest Sites on the Decay
Dynamics of Dead Trees in Asalem Forests, Western Hyrcanian Region. Ecology of Iranian Forest.
7(14): 70-79 (In Persian).

39. Travaglini, D. and G. Chirici. 2006. Deadwood assessment. ForestBIOTA project Forest Biodiversity
Test-phase Assessments. Accademia Italiana di Scienze Forestali, 20 p.

40.Von Oheimb, G., C. Westphal, H. Tempel and W. Hérdtle. 2005. Structural pattern of a natural beech
forest (Fagus sylvatica) (Serrahn, North-east Germany). Forest Ecology and Management,
212:253-263.

41. Zolfaghari, E. 2004. Ecological investigation on dead trees in the Chelir forest. M.Sc. Thesis.
University of Tehran, Tehran, 210 pp (In Persian).


http://dx.doi.org/10.52547/ifej.10.20.73
https://dor.isc.ac/dor/20.1001.1.24237140.1401.10.20.14.1
https://ifej.sanru.ac.ir/article-1-456-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-07-03 ]

[ DOR: 20.1001.1.24237140.1401.10.20.14.1 ]

[ DOI: 10.52547/if€j.10.20.73]

Ecology of Iranian Forests, Vol. 10. No. 20, Autumn and WInter 2023 ..ottt e e e e aeeens 87

Development of the Dead Trees Structural Legacy in the Dynamics Process of Pure
Beech (Fagus orientalis Lipsky) Stands
(Case study: Gorazbon District of Kheyrud Forest)

Mohsen Javanmiri Pour® and Vahid Etemad?

1- Graduated Ph.D., Forest Science, Natural Resources and Watershed Management Organization. Kermanshah-Iran,
(Corresponding author: mjavanmiri@live.com)
2- Associate Professor, Department of Forestry and Forest Economics, Faculty of Natural Resources, University of
Tehran, Karaj, Iran
Received: 10 January 2022 Accepted: 1 May 2022

Extended Abstract

Introduction and Objective: Deadwoods are the structural legacies components of natural
stands that play a drastic function in understanding the developmental stages.

Material and Methods: Therefore, the attending study emphasizes quantifying the deadwood
statues in determining various dynamic steps in the forests of northern Iran. Compartment 326
was considered the Gorazbon district in the Kheyrud forest for this point. The 25 one-hectare
sample plots were selected and their deadwood by the 100% sampling method. Standing
deadwood (snag) with a diameter of more than 7.5 cm, which dried as a stem or trunk with a
height of more than 1.3 m, was measured. The significance was assessed after the Kolmogorov-
Smirnov normalization test through the ANOVA test for traits such as dead trees ' height,
standing deadwood size, length of fallen deadwood, their frequency in diameter classes, and
appearance.

Results: The mean abundance of beeches deadwood per hectare in the disturbance and legacy
creation, pre-forest, canopy closure, mature forest, and old forest developmental stages are
23.2%, 16.85%, 7.6%, 16.6%, and 35.8%, respectively. The highest deadwood volume is related
to the dlsturbance and legacy creation stage, and the least includes the canopy closure (162.75
and 7.45 m®. ha™, respectively). Furthermore, the maX|mum mean deadwood volume in decay
cla55|f|cat|ons 1, 2 3, and 4 includes 69.35 m°. ha for disturbance and legacy creatlon 60 08
m®. ha* on disturbance and legacy creation, 25 m®. ha™* on the old-growth, and 17.9 m®. ha™ for
old-growth, respectively. The ANOVA results revealed that the mean differences are significant
in factors such as deadwood, their standing type (shag), falling type volume, and their

appearance.

Conclusion: The deadwood frequency understanding at each development stage and
perspectives provided optimal management of forest ecosystems and appropriate management
interventions such as silviculture treatment, forest harvesting, and forest restoration.

Keywords: Deadwood stocks, Developmental stages, Hyrcanian forest, Stand structure,
Structural legacy
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