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Abstract

Understanding the site and soil demands of the species of Carpinus is of special priority due to the
necessity of applying management according to the site conditions and preserving its biodiversity. The
purpose of this study is to investigate the site and soil demands of Carpinus as the dominant species
and to evaluate the quantitative and qualitative characteristics of its mature and young stands. In this
study, 5 circular samples were randomly taken in the four main directions at 700-1000 m, 1000-1500
m, and 1500-2000 m. Soil physical and chemical factors including bulk density, soil pH, EC, CaCOs,
organic carbon, soil texture, total soil nitrogen, available phosphorus, available potassium, porosity,
saturation percentage and C/N ratio were measured. In each sample plot, all the trees with a diameter
of breast height (DBH) of more than 6 cm were measured and their origin and quality were recorded.
In the altitude class of 700-1000 m, in the eastern, southern and western slopes, no mature stands were
identified. The results showed that there is a significant difference between the average DBH of the
trees and the average diameter of the crown of bordering trees in different height classes (a=5%). The
most tress with quality grade a (good quality) were observed in the north direction and the least in the
southern slopes. The most important soil demands of the suitable site of Carpinus stands were including
loam to sandy loam soil texture, high soil carbon, neutral to weak acidic soil pH, available content of
nitrogen, phosphorus and potassium nutrients and the C/N ratio of the soil about 10. The amount of soil
organic carbon and nitrogen in upper altitude layers (<1500) was higher compared to low altitude levels.
The highest average regeneration is in the western slope and the lowest is related to the southern slope.
According to the surveys conducted in different altitude classes, the largest DBH in the northern slope
is related to the altitude class of 700-1000 m. Also, the largest DBH in the eastern and southern slopes
belonged to the altitude class of 1000-1500 m and in the western slope to the altitude class of 1500-
2000 m. Furthermore, the highest average number of regenerations was observed in the altitude class
of 1500-2000m. It can be concluded that Carpinus in the sites of the northern slopes with an altitude of
700-1000 m, in soils rich in organic matter with loam to sandy loam texture and with high availability
of soil phosphorus and potassium has a higher growth and productivity potential.
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Table 1. Studied guantitative characteristics in different elevation layers

Geo. Elevation No. of sample (DBH) Mean canopy
direction layer per site (cm) diameter (m)
North 700-1000 166 15.182 (0.406) 3.162(0.108)
1000-1500 346 12.39" (0.216) 2.24 (0.053)
1500-2000 467 11.64¢ (0.173) 2.45¢ (0.050)
East 1000-1500 306 13.462 (0.309) 2.45? (0.069)
1500-2000 406 11.25% (0.193) 2.19% (0.045)
South 1000-1500 294 9.872(0.160) 2.30° (0.062)
1500-2000 333 8.71° (0.106) 2.54% (0.051)
West 1000-1500 413 10.60? (0.157) 2.02° (0.041)
1500-2000 392 11.022 (0.195) 2.642(0.073)

Numbers in parantheses are standard error. DBH: diameter of breast height
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Table 2. Quality of Carpinus species in different elevation layers
Geo. direction Elevation Quality Total
layer % %
a b c d
North 700-1000 18.7 21.1 18.1 42.2 100
1000-1500 38.2 26.6 27.2 8.1 100
1500-2000 30.2 36.6 24.0 9.2 100
East 1000-1500 16.3 33.7 31.7 18.3 100
1500-2000 18 31.3 29.8 20.9 100
South 1000-1500 9.9 30.3 422 17.7 100
1500-2000 6.0 13.2 52.3 285 100
West 1000-1500 21.3 38.3 30.8 9.7 100
1500-2000 8.7 25.3 52.3 13.8 100

a5 0 S5 iz b ol 4 0 (SasS asla ¥ 5l G Jgl 520 g ol a5 € SzrsS a5la Y U gl 20 F g ol as D sl (g Jol 5o ¥ 5 ol a5 @

woliazls wsye Sl a4 g uals goljails as o
sbaslb o gyl goe BB (I el il il
Lols plas mbo s samlive 5,8 oz o sl
2oyd 0 s e Cur ;o by mhe l el ) sl
6oljasli s o g aisl iuli8l 552l &Oygay (soljails

ol Sis 4

Sz 5o b0 gl Sl eld) I I BIL T o )led Jgoo b
3l a4y g el a8l ol38l soliasls ws e Jleks
O G0 sime BB g 098 o alwlS (goljas s ws o
syrg aaisS e i Jloh g o el el ¥
G S 5o byo a5l el )l AL aiaren )l

AR



.. (Carpinus betulus L.) ; yon 4is3 S 5 2ing, slasls obj)!

Al wliaS e Sldlaos b glew sbeolliy g, 40 (2012
—aals o golidils vue s p i uiores (Cuwl 0uls
Ve el aib 3 02y pexr (Jed gla
SN0 el aad jo Bb akls 0 g 5y VO
-4l do o (50g YU i, oo Hhas 4y ol csalie Ve e
S5 bl i 5 Coew Jdoay JBgd il jo (g0l
Sl glacdles ads e g plo 5 ludl o5 > gl p

—aads (o Sgley ol Lol sl a8l ialS 6l &g

Al oed Gl s ol ) sl
Sled glhasls o oljails slaasly Slgl 3 pizen
slal Slilp i 5 Sl Sl ple 5l i
slyails slaaly Jlol,d .ol osix gz jo oljasls
seidols SB 5 caslio Cusb, Sg2g sty Yiazs!
2 a8 cl e gloasls jd as) g giale> cge
(Alijanpour et al., 2011) | )IKea 5 guiloede Slalllao
Alijanpour, ) golxde 5wzl Jd sboolKiyg, o

Aliseo clai )l glrasy ;0 baigs loe -Y Jaus
Table 3. Origin of species in different elevation layers

Geo. direction Elevation layer Origion Total
%
Coppice Seedling
(%) (%)
North 700-1000 75.3 247 100
1000-1500 725 275 100
1500-2000 65.5 345 100
East 1000-1500 70.3 29.7 100
1500-2000 73.6 26.4 100
South 1000-1500 86.7 133 100
1500-2000 84.7 15.3 100
West 1000-1500 79.2 20.8 100
1500-2000 76.5 235 100
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Table 4. Soil physical properties of collected samples from studied Carpinus sites

Altitude Slope Geo. Soil Db Soil Sanad Silt Clay
(m) % direction  porosity @cm?) texture %
%

700-1000 75 North 35.6 1.7 L 38 41 21
1000-1500 35 North 33.7 1.75 L 43 32 25
1500-2000 70 North 35.8 1.7 L 52 39 9
1000-1500 25 East 313 1.8 SalL 56 27 17
1500-2000 55 East 38 1.65 SaCL 48 23 29
1000-1500 65 South 31.6 1.8 SalL 75 9 16
1500-2000 65 South 313 1.8 SalL 72 21 7
1000-1500 50 West 31.6 1.8 SalL 67 22 11
1500-2000 50 West 33.7 1.75 L 52 31 17
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Table 5. Soil chemical properties of collected samples from studied Carpinus sites

Altitude Slope Geo. CIN Kava Pava N OC CaCO; pH

(m) % direction mgkg*  mgkg® % % %

700-1000 75 North 9.88 459 108 034 3.36 1.2 7.76
1000-1500 35 North 10.07 445 19.2 056 5.64 2 7.24
1500-2000 70 North 9.98 369 16.7 055 549 2.2 7.29
1000-1500 25 East 9.94 364 25.5 0.54 5.37 1.2 6.27
1500-2000 55 East 10.1 412 10.3 0.30 3.03 1 6.27
1000-1500 65 South 9.88 412 6.6 042 4.15 1.2 6.95
1500-2000 65 South 10.1 82 6.4 029 299 15 7.31
1000-1500 50 West 10.02 155 9.1 0.36 3.61 2.7 6.91
1500-2000 50 West 9.89 379 4.2 046 455 1.7 7.30
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Figure 1. PCA Ranking of soil variables from Carpinus sites
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