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Figure 1. Location of research in low-lying forests of Chalmardi region of Neka-Mazandaran
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Table 1. Quantitative assessment of trees and natural regeneration in the Brutain plantation, 2013
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Table 2. Quantitative assessment of trees and natural regeneration in the Brutain plantation, 2018
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Table 3. The percent of frequency of trees in different quality classes in the Brutain plantation
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Table 4. Floristic composition with family name, life form and chorotype of each plants on Brutia Pine Reforestation.

SLlfe form: Ph: Phanerophyte, Ch: Chamaephyte, He: Hemicryptophyte, Cry: Cryptophyte, Th: Therophyte);

CChorotypl_e: E)uro- Sib: Euro- Sibirian, Ir-Tur: Irano-Turanian, Medit: Mediterranean, Plurireg: Pluriregional, Cosm:
osmopolitan
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B a5 0y ) S5 (el 4dlaie G S —
Aceraceae
Acer cappadocicum Gled Ph Euro-Sib. NN ¥¥/¥Y YY/YY
Acer velutinum Boiss Ph Euro-Sib. . AAVAN .
Avraliaceae
Hedera pastuchovii Woron. Ex Grossh. Ph Euro-Sib., Ir-Tur. . AN AN
Aspleniaceae
Asplenium adiantum nigrum L. Cry Plurreg. YY/YY WY YY/VY
Asteraceae
Artemisia annua L. Th Euro-Sib., Ir-Tur. . . VAN
Carpesium abrotanoides L. He Euro-Sib., Ir-Tur. WA . AAVAN
Athyriaceae
Athyrium filix-femina (L.) Roth. Cry Plurreg. . WY YYIYY
Caryophyllaceae
Stellaria media (L.) Cyr. Th Cosm. W/ . AN
Compositae
Erigeron acer L. He Cosm. . AAVAN
Convolvulaceae
Calystegia sepium (L.) R. Br. He Plurreg. YY/¥Y av/oF iZdiat
Corylaceae
Carpinus betulus L. Ph Euro-Sib. dal FY/¥F o0/0F
Cyperaceae
Carex sylvatica L. Cry Euro-Sib., Ir-Tur. i2dia% Voo M/AR
Ebenaceae
Diospyrus lotus L. Ph Euro-Sib., Ir-Tur. YY/YA YVIVA Voo
Fabaceae
Albizzia julibrissin Durazz. Ph Plurreg. oo/o8 oo/oF MIAR
Robinia pseudoacasia L."! Ph Plurreg. YYIYY VAN FEISY
Fagaceae
Quercus castaneifolia C. A. Mey. Ph Euro-Sib. idlal ¥FF/¥Y DO/0F
Hammamelidaceae
Parrotia persica (DC.) C. A. Mey. Ph Euro-Sib. MM SEISY M/AR
“Hypericaceae ] )
Hypericum androsaemum L. Ch Euro-Sib., Medit. . . YYIVY
Lamiaceae
Calamintha officinalis Moench Cry Euro-Sib., Ir-Tur. W YY/¥Y VAN
Lamium album L. He Euro-Sib., Ir-Tur., Medit. YY/NY Y/ iZdiat
Liliaceae ]
Ruscus hyrcanus Woron. Ph Euro-Sib. Yy ANVAN YYIYY
Smilax excelsa L. Ph Plurreg. 00/058 YY/XY YVIVA
Juglandaceae ) -
Jugians regia L. Ph Euro-Sib., Ir-Tur., Medit. . WY
Moraceae
Ficus carica L. Ph Plurreg. NI izdtat NI
_ Onagraceae ] -
Circaea lutetiana L. Cry Euro-Sib., Ir-Tur., Medit. . . AN
Oxalidaceae
Oxalis corniculata L. Th Cosm. ARVAN Y/vY ARVAN
~ Pinaceae ]
Pinus brutia Ten.™ Ph Medit. Voo Voo Voo
Polygonaceae
Rumex acetosa L. He Plurreg. W/ . YY/vY
Primulaceae
Primula heterochroma Stapf He Euro-Sib. YYIYY YY/YY ANVAN
Punicaceae
Punica granatum L. Ph Plurreg. WY . AR
Rosaceae ] ]
Crataegus melonocarpa M.B. Ph Euro-Sib., Ir-Tur., Medit. AATAAS \ATARY YAY
Geum kokanicum Regel & Schmalh. He Euro-Sib., Ir-Tur. 00/oF AIA AIA
Mespilus germanica L. Ph Euro-Sib., Ir-Tur., Medit. YY/YY YY/vY YYIYY
Pyrus boissieriana Bushe Ph Euro-Sib. . . VAN
Prunus spinosa L. Ph Plurreg. WY oB/65 YY/Y
Rubus hyrcanus Juz. Ph Euro-Sib. dal AAIAR Voo
Salicaceae
Populus caspica Bornm. Ph Euro-Sib. . ARVAR! FF/¥Y
Solanaceae
Solanum nigrum L. Th Cosm. YY/vY . Y/
Ulmaceae
Zelkova carpinifolia (Pall.) Dipp. Ph Euro-Sib., Ir-Tur. YY/vY 0/0F YY/NY
Urticaceae
Urtica dioica L. var. dioica He Cosm. YY/YY VAR YY/YY
Violaceae
Viola odorata L. He Euro-Sib., Medit. 0/0F Voo MIAY
Vitaceae
Vitis sylvestris Gmelin Ph Euro-Sib., Ir-Tur., Medit. . . VAN
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Table 5. The indices comparison of plant species diversity in the Brutain plantation
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Table 6. The indices comparison of plant species diversity during the years 2013 and 2018
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Table 7. Specifications of soil invertebrates per square meter
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Table 8. The indices comparison of soil invertebrates’ diversity in the Brutain plantation
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Table 9. The indices comparison of soil invertebrates’ diversity during the years 2013 and 2018
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Abstract

The objective of this study was ecological assessment of the Danish and Swiss thining
methods in 20-years old reforestations of Brutia Pine (Pinus brutia Ten.). This research
conducted under completely randomized block design (CRBD) with three replication and three
treatments (Swiss and Danish thinning methods and control); a total of 9 plots each 2000 m? (40
X 50 m). The quantitative and qualitative parameters of trees were measured by full callipering
in each plot. In order to investigate the species dlversny of plants and the natural regeneration in
each plot, three micro samle plots of 49 m? were randomly selected. Sampling of soil
invertebrates was performed from a depth of 0 to 10 cm in the center of each micro sample
plots. The parameters were measured in the years of 2013 (before thinning) and 2018 (five years
after thinning). This study showed the mean diameter at breast height (dbh) and mean height of
Brutia trees and the whole stands, as well as, simpson plant diversity and soil invertebrates'
diversity between treatments were not statistically significant in 2018. Mean dbh of the whole
stand and Pine trees were accounted to 17.02 cm and 22.74 cm in Danish method, 16.94 cm and
21.71 cm in Swiss method and 15.59 cm and 19.53 c¢cm in the control plot. Mean height of the
whole stand and Pine trees from Danish and swiss methods to the control plot were accounted to
11.13 m and 13.19 m, 10.88 m and 12.68 m and 11.44 m and 13.58 m, respectively. The
average species diversity of Shannon plants in the field of Danish thinning was significantly
higher than the Swiss method and the control area. Also the Simpson plant diversity was higher
in the Danish method, followed by the control and the Swiss method, while the soil
invertebrates’ diversity was higher in the Swiss method followed by the control and Danish
method. Also the results of this research showed that the quality of the Brutain Pine and the
whole stand in the thinned treatments were better than that of the control plot in 2018 (p=0.05).
This research emphasizes the need for thinning operations in the forest plantations. Over all this
research suggests application of the Danish method in Brutia Pine plantations in terms of
increasing the quantitative and qualitative characteristics of trees, along with the increasing of
plant diversity
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