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1- Geochemical cycle

2- Inputs

3- Outputs

4- Biochemical cycle

5- Biogeochemical cycle
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1- Single tree influence cycle
2- Fertility island

3- Regeneration micro sites
4- Pipe model theory

5- Fagus orientals Lipsky
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1- Fagus sulvatica L.

2- Fagus sylvatica L. — Carpinus betulus L.
3- Fagus sylvatica L.

4- Picea abies L. Karst

5- Picea mariana (Mill.) BSP

6- Populus tremuloides Michx

7- Pinus banksiana Lamb
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1- Fagus orientals Lipsky
2- Carpinus betulus L.

3- Parrotia persica

4- Tilia begonifolia

5- Acer cappadocium

6- Acer insigne

7- Sorbus torminalis
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1- Fagus sylvatica

2- Pinus nigra

3- Fagus sylvatica
4- Tilia spp

5- Carpinus betulus
6- Fraxinus excelsior
7- Acer spp

8- Fagus sylvatica

9- Quescus alba
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Table 1. Mean (+ SE) of the litter and soil physico- chemical properties in different Beech canopy composition.

Gl Folaae LAl i, cllpl= 3, e il sl -
(Pvalue)  (Ftest) (Pure beech) (Beech- (Beech- (Mixed TR 205 AT
maple) hornbeam) beech)
: Sy ¢
0.021 4289  3850+4.97° 26.92+123° 2597+2.52° 24.61+2.34° (o) S ¥ (5
Litter C (%)
** f 5N L‘L "
0.000 206.876  0.73x0.06°  0.97+0.00°  1.13+0.03"  2.15+0.04% (hos3) S 00
Litter N (%)
- 3 =N O s . - .
0.000 10.913  55.20+1.91° 27.51£1.20° 22.91+2.20° 11.40+1.05" s e S e
Litter C/N
N ol 0 5) gl JEs
0.000 17562 1.09£005°  157:0.09° 164£005° 171£004° (T A g‘ﬁ AL Jo
Bulk density (g/m°)
0.914™ 0171  47.00#4.72  47.40+#3.31  44.20+2.65 47.60+4.29 (40 52) o
Sand (%)
A
0.987™  0.044  30.80+5.80 28.80+2.78  30.80+1.98  30.60%6.32 (*‘”ﬁ’) :
Silt (%)
0.576™  0.682  22.20+1.42 23.80+1.82 25.00+1.00 21.80+2.51 (4222)
Clay (%)
" Sk e
0.000 19.624  36.84+2.32° 20.81+1.10° 18.79+2.16° 18.32+2.14 (h202) T
« Soil moistur (%)
0.040 3.507  5.47+0.44° 6.08+0.22®  6.85+0.45"  6.98+0.37° pH
) St
0.033 3.729  3.8240.32  2.57+#0.17°  2.32+0.50°  2.30+0.41° (*""_) oS
Soil C (%)
N S 055 55
0.000 21.736  0.16£0.00°  0.42+0.01°  0.47+0.03*  0.50+0.05% (J““’”)_ 02
Soil N (%)
*k Sl 0% 6 20 . - .
0.000 71230  23.88+1.6°  6.17:044° 516£1.27°  4.51:0.51° ”’;f'fl :: /ﬂf =
o]}

**significant at level of one percent
*significant at level of one percent

™ non-significant
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Abstract
Aim and background: Beech is one of the most valuable industrial species in the Iran's
Hyrcanian forests that has varieties of crown compositions with different species and soil
fertility. Several studies have examined the role of canopy composition on biogeochemical
cycles, and different results have been addressed. Different combinations of canopy covers
create heterogeneity in different scales. Regarding to gquantity and quality of input and output
for flow of water and nutrients, the biogeochemical cycles will be so different. The aim of this
study is to determine the revenue of the pure and mixed crown of Hyrcanian beech in changes
of biogeochemical cycles.
Materials and methods: In the above stratum of Experimental Forest Station of TMU, four
crown compositions of beech spcies (i.e. beech-hornbeam, beech-maple, mixed beech including
beech-hornbeam-maple and pure beech) were considered. Five replicates were selected for each
composition and a total of twenty sample plots were set up in the forest. In the growth season
(summer), litter and soil samples (50x50%10 cm) were collected from the neasrest location to
main stem of beech trees. The samples were taken from four sides of trees and a composite
sample was transferred to the laboratory. Litter’s (C and N) and soil (bulk density, texture, water
content, pH, organic C, total N, microbial biomass C, microbial biomass N, earthworm
density/biomass, emission of carbon dioxide, methane and nitrous oxide) features were
measured.
Findings: Litter quality differed among the crown compositions, with the highest total N
concentration and lowest organic C under mixed crown cover. Soil bulk density and water
contents were respectively lower and higher under pure beech when compared with the other
crown compositions. Soil texture was not significantly different among studied treatements,
whereas greater amounts of pH and total N were detected under mixed crown covers. Soil
organic C and C/N ratio were found to be significantly higher under pure beech than in the
others. Pure beech showed the highest values of microbial biomass C (707.80 mg kg-1),
microbial biomass N (50.79 mg kg-1), emission of carbon dioxide (0.54 mg CO2 m-2 d-1),
nitrous oxide (0.38 mg N20 m-2 d-1) and the mixed composition showed the greater amounts
of earthworm density (2.60 n m-2) and biomass (11.29 mg m-2). Methane emissions did not
differ for the studied sites.
Conclusion: Our findings showed that pure beech has more effects on C and N cycles in
compred to the other crown compositions. Among different litter and soil characters, the water
contens and organic C had more highlights roles in changes of these cycles.
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