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1- Soil organic carbon storage (Stocks)
2- Labile soil organic carbon pools
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3- Hot Water Extractable Organic Carbon
(HWEOC)
4- Cold Water Extractable Organic Carbon
(CWEOCQ)
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1- Water Soluble Organic Carbon (WSOC)
2- Dissolved Organic Carbon (DOC)
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2- Mean Weight Diameter (MWD)
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3- Common garden experiment
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1- Total Organic Carbon (TOC) Analyzer
2- Least Significant Difference (LSD)
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Table 1. Selected chemical and physical properties in different soil layers under tree species (mean+SEM, n=3).

] _ Sk s oSk
o C s 6 S Al S5y Sl el b S o ol Sl
HR{
Depth Tree sp BD( g cm?) CEC (cmol. kg) * pH EC (dS m™)
(cm) MWD (mm)
T. distichum NG,ls 145006 A(a)  14.00£0.23 C(a) 1.53+0.08C(a)  6.72+0.04 A(a)  0.90+0.01 A(a)
P.caspica Sl 1442£0.03 A(a)  16.04+0.18 B(a) 242+029B(a)  7.14+0.13 A(a)  1.0120.01 Aa)
N P. waeda |\ 7S 1.49+0.05A(a) 13.65+0.22 C(a) 1.76£0.11BC(a)  7.02+0.08 A(a)  0.97+0.01 A(a)
0-20 Q. castaneifolia by, 135+0.03A(a)  16.38+0.27 B(a) 3.61£0.18A(a)  7.37+0.05 A(a)  1.0520.07 A(a)
J.polycarpos ;1 1.53+0.03 A(a)  13.43%0.17 C(ab) 2.18£0.12B(a)  7.00£0.12 A(a)  0.9320.04 A(a)
A. glutinosa S5 1.36£0.04 A(a) 17.60+0.31 A(a) 4.11£0.17A(a)  7.3040.10 A(a)  1.12+0.07 A(a)
T. distichum NG,ls  159+0.04 A(a)  14.26+0.13 C(a) 1.46£0.10C(a)  6.24+0.22 A(a)  0.82+0.03 A(a)
P. caspica “dyaie 15520.03 A(a)  15.07+0.16 B(b) 1.93£0.10B(ab)  6.60+0.07 A(a)  0.91+0.03 A(a)
Yeoge P. taeda \ 5 £S 1.69£0.04 A(a)  13.40+0.25D(ab)  1.60+0.13BC(a)  6.46£0.07 A(a)  0.89:0.06 A(a)
20-40 Q. castaneifolia by 155+0.03 A(a)  15.7240.24 AB(b)  3.06+0.17A(b)  6.93+0.18 A(a)  1.00+0.01 A(a)
J.polycarpos ;1 1.67+0.03 A(a)  13.60£0.13 CD(a)  1.78+0.16BC(b)  6.68+0.16 A(a)  0.82+0.05 A(a)
A. glutinosa S5 1.50£0.02 A(a) 16.040.28 A(b) 3.52+0.15A(b)  7.11+0.06 A(a)  1.05+0.05 A(a)
T. distichum NG,ls  1.66+0.04 A(a)  13.12+0.24 CD(b) 1.08£0.15E(b)  6.16£0.21 A(a)  0.77+0.02 A(a)
P. caspica “dyaie 1.61£0.05 A(a)  13.85£036 BC(c)  1.67+0.12C(bc)  6.40+0.07 A(a)  0.93+0.01 A(a)
IR P taeda |55 £S 1.70£0.02 A(a)  12.77#0.22 D(bc)  1.254#0.11DE(b)  6.23+0.06 A(a)  0.82+0.02 A(a)
40-60 Q. castaneifolia b, 1.59+0.03 A(a) 14.47+0.31 B(c) 2.67+0.15B(c)  6.80+0.10 A(a)  0.96+0.01 A(a)
J.polycarpos ;1 1.69+0.03 A(a)  12.99£0.06 D(bc)  1.50+£0.04DC(c)  6.55£0.19 A(a)  0.80::0.07 A(a)
A. glutinosa S5 1.61£0.03 A(a)  15.51+0.28 A(bc) 3.11£0.15A(c)  6.75+0.08 A(a)  0.9620.03 A(a)
T distichum NG,ls  1.65+0.03 A(a)  12.82+0.25 CD(bc)  0.64+0.10D(c)  6.1240.22 A(a)  0.77£0.01 A(a)
P. caspica “dyaie 1.68£0.05 A(a)  13.60£0.23 BC(cd)  1.32+0.11B(c)  6.40+0.17 A(a)  0.98+0.01 A(a)
oA P. taeda \ 5 £S 1.70£0.01 A(a)  12.61£025D(bc)  0.75+0.10CD(c)  6.16£0.05 A(a)  0.80::0.02 A(a)
60-80 Q. castaneifolia byl 1.66+0.03 A(a) 14.25+0.09 B(c) 2.24+0.16A(d)  6.44+0.10 A(a)  0.97£0.01 A(a)
J.polycarpos ;1 1.66+0.04 A(a)  12.58£0.28 D(cd)  1.110.09BC(d)  6.38+0.07 A(a)  0.85:0.08 A(a)
A. glutinosa vy 1.63+0.04 A(a)  14.87+0.31 A(cd) 2.53+0.13A(d)  6.51+0.05 A(a)  0.94+0.03 A(a)
Two-way ANOVA result (mean squares)
S 0.27%* 17.06%* 4.91%* 0.65%* 0.14%*
Tree Specious (T)
o 0.142%* 30.79%* 12.09%* 1.58%* 0.04%*
Depth (D)
- -t . 7 Li:ﬁ ;. ) )
B s 08 S 0.003"™ 0.84% 0.53% 0.03™ 0.004™

TxD

de Slas sl s alie S sS Gy 5 ey 51K a5 Slio (P</00) s pae O] pde Sl casline S5 Loy
¢ iz : . 5 b e s ¢ 5
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BD, bulk density; CEC, cation exchange capacity; MWD, mean weight diameter and EC, electric conductivity. ns,
not significant, ** Significant at P<0.01 and * Significant at P<0.05. Within a column mean values with different
capital letters at each soil depth are significantly different between tree species type at P<0.05; within a column mean
values with different small letter at each tree species type are significantly different between depths at P<0.05.
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Table 3. Correlation coefficient among basic soil properties and labile soil organic carbon pools.

BD HWEOC CWEOC CHOw  CEC pH EC CN SOC MWD  MBC  Cw
HWEOC 0915+

CWEOC 08057 0900

CHOgw) 08657 0960%*  0.964**

CEC 08241 0904%F  0980%F  0952%*

pH 0900% 0856 0734 0797 0796**

EC 0931F  0958*F  0895FF  0934%F  0914%F 0904

CN 0816™ 0756 0654%F 0707 0712%%  0839%  0865*

soc 0868 0893 0870%%  0892%*  0890**  0869%*  0926** 0699+

MWD 0828 0911 0976**  0956**  0997%*  0800%  09I5** 0718  0886™*

MBC 0776 0878*F  0956%*  0949%F 0907  0G4TF  0832%*  0528%F 0816  0906*

Cin 05231 0653 0613 0646F  0560%F 048"  0561** 0156  0640%F  0562%* 0699

™ 08341 0828*F 0734 0768*F 0755 0813 0913+ 0925%F 0777 0759%* 064 0441

Parameters description is available in Tables 1 and 2.
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Abstract

Background and Objectives: Deep insight about the different effect of forest tree species on soil
quality properties have made soil health monitoring perspective clear concerning sustainable
management; however, restoration and reclamation of deteriorates inflicted on natural ecosystems
may be managed through proper selection of tree species. In this study, in order to select suitable
tree species in afforestation projects, Shalman Seed and Seedling of Forest Tree Species Research
Station (Guilan province) was chosen as a study area to investigate carbon storage rates and effect of
conifers and broadleaves on soil properties, Consequently, soil carbon labile pools were evaluated to
present unique sensitive indicator of health and soil quality.

Materials and Methods: Sampling of 10 layers with thickness of 20 cm were taken from 0-200 cm
depth under selected tree species plots, including Populus caspica, Oak (Quercus castaneifolia),
Alder (Alnus glutinosa), Bald cypress (Taxodium distichum), Loblolly pine (Pinus taeda) and
Juniper (Juniperus polycarpos). Cation exchang capacity, mean weight diameter, EC, pH, bulk
density, total nitrogen, soil organic carbon and its labile pools were analyzed in soil samples of 0-20,
20-40, 40-60 and 60-80 cm and just for carbon storage measurements all of 10 layers (0-200 cm)
were considered. The experiments were of randomized complete block (RCB) designs. Data for the
same soil interval were subjected to two-way analysis of variance (ANOVA). Person linear
Correlation method was used to determine sensitive indicators of soil quality.

Results: Preliminary results indicated the significant effects of tree species on soil properties during
soil depth. Despite insignificant differences in EC, pH and BD, our results showed that significant
alterations by tree species types were found in the 0-20 cm soil layer. However, the greatest
difference on CEC and MWD values were also observed in the 0-20 cm soil thickness between
Alder vs. Juniper; and Alder vs. Bald cypress, respectively. All species had also higher total nitrogen
(TN) and soil organic carbon (SOC) in the top soil layer (0-20 cm) followed the order: A. glutinosa >
Q. castaneifolia > P. caspica > J. polycarpos > T. distichum > P. taeda. The measured amount
of total soil organic carbon as a carbon storage was the highest and the lowest under Alder
(A. glutinosa) and Loblolly pine (Pinus taeda) with 206.24 and 136.94 (ton OC ha™), respectively.
Conclusion: Broadleaves, especially N fixer species such as Alder had the greatest effect on soil
quality properties. Broadleaves had also great potential for carbon storage with more uniform
distribution during soil depth. However, among broadleaves, Alder had great effect on soil properties
and soil organic matter. Finally, according to correlation values, no single and more sensitive
organic carbon pool as a soil quality indicator of forest tree species changes was selected, but the
complex of soil organic carbon pools could be used as sensitive indicators of soil quality and health.

Keywords: Labile soil organic carbon, Water soluble organic carbon, Soil properties, Coniferous,
Broadleaf, Carbon storage (stocks), Soil depth
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