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Table 1. Study natural plant communities (Asadi et al., 2021)
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Table 2. Comparison of mean + standard error of soil characteristics in study communities
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. . - Sbeilm o 52028 Zelkovo Qb o el 1l S
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. . Solano kieseritzkii- carpinifoliae- Parrotio persicae- .
amygdaloidae- Parrotietum . . . . Maple plantation
. . Fagetum orientalis Quercetum Carpinetum betuli
Fagetum orientale persicae P
castaneifoliae
- b b b (ho,3) Casb,
11.43 27.51 £1.60 b 34.80£2.08% 22.73+1.22°¢ 3224 +£1.38¢% 33.18+£0.95¢% 2649 £0.86 ¢
Moisture (%)
Ao
2817 22.31+£0.67° 2585146 26.61 +£0.88 2 25.82+£1.09 ® 24.02+141% 25.41£0.64 % (L) 0
Clay (%)
wox . . ) (Ao2) o
9.39 41.83+0.802 36.27+£0.67" 41.08+042° 37.97+0.98° 37.86+£1.05° 41.60+0.58 2
Silt (%)
N . . . . ) ) (Aoy3) o
2.63 3426+£1.02% 3698 £1.68% 32.14+£093% 35.51+1.51% 35.68+1.27% 32.65+£0.74%
Sand (%)
L &
291" 1.69 +0.03 ® 1.78 £0.03 ® 1.71 +£0.02 @ 1.63+0.02° 1.74 £0.05 @ 1.72 +£0.03 ® sAl S
Bulk density (g cm™)
21.49™ 3.29+£0.09°¢ 4.09+0.24° 2.60+0.104¢ 336+0.12% 427+021% 3.86+0.13% (o) J£ 030 50
Nitrogen (%)
Y Y J LG 9
8.08 ™" 21513 £14.78 328.79 £28.06 160.25 £ 10.75 ¢ 260.81 £22.51%  31623+27.83%  336.96+18.972 (A 20 he) lr JB ol
Potassium (mg kg™')
$4s $ ol BB e
16.46 ™ 2.81£0.35% 4.65+0.55* 1.95+£0.14¢ 3.74 £0.34 % 3.79 £0.52 @ 3.41+£0.32% (5 2 0] e Ji6 A
Phosphorus (mg kg™)
TS
1.57 s 1.64+£0.09° 1.890+£0.18° 1.57+0.09% 1.86 £0.12° 1.78£0.13 2 1.82£0.06 ° (o) 2
Organic carbon (%)
ok pragw|
4.73 6.37£0.05 ® 6.39 £0.06 2 6.20+0.03° 6.44+£0.06° 6.38 £0.08 2 6.44+£0.322 o
pH
S s Sl
525 0.43+0.02%® 0.47+0.02* 0.40£0.01° 0.44 £0.02 % 0.47+0.02* 0.47+0.01% (2 ) S A
EC (dc m™)
(Ciey SIKa) iy S 6 st
2.06 s 55.16£3.282 66.99 £6.17%2 53.34+£2792 60.03£3.90% 60.63 =3.81% 62.07£1.73% OIS0 2 0S8 8 o3

Carbon stock (Mg ha')
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Different letters indicate difference between means in 0.05 of significance level - ns: Non-significant, *: Difference in 0.05 of significance level, **: Difference in 0.01 of significance level.
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Figure 1. Changes in average stored Carbon in soil + standard deviation in study communities, with
the results of Tukey test.
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Figure 2. Changes in average stored Carbon in AGB + standard deviation in study communities, with
the results of Tukey test.
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Figure 3. PCA analysis based on the soil characteristics and above ground biomass in study
communities. Code 1: Maple plantation, Code 2: Parrotio persicae-Carpinetum betulu, Code 3:

Zelkovo carpinifoliae-Quercetum castaneifoliae, Code 4: Solano kieseritzkii-Fagetum orientalis, Code
5: Aceri velutini-Parrotietum persicae, Code 6: Euphorbio amygdaloidea-Fagetum orientale
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Table 3 - Mean = standard error of number per hectare, DBH, basal area per hectare and above ground biomass Carbon in study communities

e R S e
F Euphorbio Aceri velutinid- Olil, Zelkovo Parrotio s
amygdaloidae- Parrotietum it carpinifoliae- persicaes Maple plantation
Fagetum orientale ersicae Solano kzese.rztzku'— Quercetum Carpinetum
& p Fagetum orientalis castaneifoliae betuli
. )L"&k DL J‘Jv’;
5.08 376.79 £28.61 2 422.40+4573%2 27590 +16.35" 45527 +32.76% 370.00 + 34.52 2 378.68 £31.08 2
Number per hectare
(s o lw) i 5
514" 3373£225¢ 3073 £2.13 % 323441440 28.83 £2.41 % 32,69 £2.76° 2246+139° A g ) ol
DBH (cm ha'!)
(Sa s appo i) ek
223" 37.12+£3.87%® 40.83 £4.76 % 42.15+£2.52¢% 39.56 £4.71 % 37.89 £3.58 % 28.32£3.04° ’ e
Basal area (m? ha!)
2 0 SK8) feiss 03585 S
17.70 190.90 + 15.50 2 196.54 + 15.28 @ 167.61 £15.44" 242.82 +£23332 214.64 +£21.22% 5478 £5.55¢ SN

Above ground biomass
carbon (Mg ha'!)
A3 ) Oluabl o 53 s sime BV e (o3 0 Sliabol lans 53 la e LM - HSD 5057 5l eslited b s 3 0 Olibsl e 5 LSl 5o sl stasOlis Cilises oy

Different letters indicate difference between means in 5 per cent of significance level using HSD test - *: Difference in 5 per cent of significance level, **: Difference in 1 per cent of significance
level
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Table 4. Correlation between PCA axes of soil characteristics and above ground biomass carbon of

study communities

f}m_}}m r}b_)}m J)\)}m aaosin
Third axis Second axis First axis Factors
L K
-0.01 0.01 0.01 S
Bulk density
0.40 0.20 0.02 of
Carbon
S eslaa
-0.01 0.05 0.01 =
EC
el
0.01 0.01 0.01 T
pH
0.23 0.34 0.08 sk
Moisture
-0.02 0.06 0.01 o
Clay
-0.01 0.11 0.01 o
Sand
e
0.04 0.06 0.01 "
Silt
3
-0.52 0.73 0.11 ==
Potassium
0.71 0.54 0.02
Phosphorus
055 5
-0.01 0.03 0.00 N
Nitrogen
-0.05 0.05 0.99 S 255 S
Above ground biomass Carbon
o slae
0.16 0.38 0.64 s
Eigenvalues
Lly s Aoy
11.06 26.52 44.63 IR )
Percentage of variance determination
Lyly s N WERT
82.21 71.14 44.63 ORI e e )
Cumulative percentage of variance determination
Broken-stick ol 4 s
13.36 17.53 25.86
Broken-stick statistic percentage
M 23lie 5 o35 ,ui. Broken-stick oLl 5l Lol bl et dos &S Sl sla g s Gl camalr e Gladasiie sdldais s slue]

in variance determination of the data.

LS b e Lzl Laesls Silsls om0 3 i oS ols Jale Olgioa Loz ge ol sl /7 (VL a0
Bold numbers are each community factors, for axes in which percentage of variance determination is higher than the Broken-
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Abstract

Current study reviews effect of the Darabkola forest plant communities on Carbon sequestration in soil
and Above Ground Biomass (AGB). It compared five natural communities, including Parrotio persicae-
Carpinetum betuli, Zelkovo carpinifoliae-Quercetum castaneifoliae, Solano kieseritzkii-Fagetum
orientalis, Aceri velutini-Parrotietum persicae, Euphorbio amygdaloidea-Fagetum orientale, and one
Maple plantation stand. Sampling was done using systematic randomized with 400x400 meters
dimensions. After removal of marginal points, soil samples were collected from center of 163 plots with
20%20 meters dimension. Results of ANOVA, mean comparison, and PCA showed that the highest soil
Potassium belongs to the plantation stand (336.96+18.97), while the least one, belongs to Solano
kieseritzkii-Fagetum orientalis (160.25+10.75). On the other hand, soil Phosphorus was the highest in
the Aceri velutini-Parrotietum persicae (4.65+0.55), and it was the lowest in Solano kieseritzkii-
Fagetum orientalis (1.95£0.14). Aceri velutinid-Parrotietum persicae (34.80+2.08) and Solano
kieseritzkii-Fagetum orientalis (22.73+1.22) had the highest and the lowest soil moisture content,
respectively. However, the study proved that different communities did not affect soil sand percent and
carbon sequestration. Zelkovo carpinifoliae-Quercetum castaneifoliae (242.82+23.22) had the highest,
and plantation stand (54.78+5.55) had the lowest carbon sequestration in AGB.

Keywords: Forest plantation, Plant community, Natural forest, Carbon sequestration, Hyrcanian forest.
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