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Table 1. Selected physical and chemical characteristics of the soil used in this experiment.
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EC S il Available phosphorus Total nitrogen Organic carbon pH
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(dSm™) Texture _ _ s s
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0.578 i r"j 13 0.1 1.18 7.88
(Clay loam)
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Table 2. Selected parameters of the plant residues used in this experiment.
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C/N ratio ” Types of plant residue
0
Y
29.85 1.54 45.97 €
(Pine)
NG ls
31.35 1.37 42.95 :
(Bald cypress)
Lol
21.85 1.72 37.59 s
(Oak)
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18.64 2.1 39.15 :
(White poplar)
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Table 3. Analysis of variance of data showing the effects of incubation periods, soil nitrogen levels and plant

residue types on organic carbon and nitrogen dynamics.

Sl e (1 Sle
(Mean squares) 3l am s Sl S dt.&
(Ao ) T 05525 Sdy,da (Aoy3) JTip S Cidypun (df) Source of variations
Organic nitrogen loss (%) Organic carbon loss (%)
Dbl g Oley ke
1399.6+* 317.6%* 3 DT o=
Incubation periods (a)
[ oleil
2.46 1.89 6 ol
(Error a)
2136+ 29,00 2 S b o
Soil nitrogen levels (b)
Sk 055 2 DL Ol o
11.80%* 5.54™ 6 B3 gt X DS s
(axb)
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412 3.45 16 S
(Error b)
L ¢ o
1449 2% 6449.3% 3 e
Types of plant residue (c)
Ll ¢ 6 x OLibl e Oy e
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42.80%* 2423 6 M xS 00 ol
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** and ™ significant at 1% level and none significant respectively.
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Figure 1. The effects of incubation period on organic carbon loss of plant residues.
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Figure 2. The effects of incubation periods on organic nitrogen loss of plant residues.
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Figure 3. The effects of soil nitrogen levels on organic carbon loss of plant residues.
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Figure 4. The effects of soil nitrogen levels on organic nitrogen loss of plant residues.
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Figure 5. The effects of plant residue types on organic carbon loss.
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Figure 7. The interactive effects of incubation periods and plant residue types on organic carbon loss
{(K=Pine, D= Bald cypress, B= Oak, S= White poplar, T= Incubation periods (day))}.
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Figure 8. The interactive effects of soil nitrogen levels and incubation periods on organic nitrogen loss
{(Ny=0 mg N kg™ soil, Npy=20 mg N kg™ soil, Nyy= 40 mg N kg soil, T= Incubation periods (day))}.
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Figure 9. The interactive effects of incubation periods and plant residue types on organic nitrogen loss
{(K=Pine, D= Bald cypress, B= Oak, S= White poplar, T= Incubation periods)}.
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Abstract

Background and Objectives: Forest ecosystems are very important types of land uses for
storage of carbon in soils and removal of the atmospheric carbon dioxide. Forest plant residues
which decompose slowly have a longer residence time and cause more storage of carbon in
soils. As an ecological process, litter decomposition provides plants with nutrients for growth
and influences their net dry primary products. The aims of this research were to study the effects
of forest plant residue type and nitrogen application on organic carbon mineralization.
Materials and Methods: This experiment was performed to evaluate the effects of forest plant
residue type and nitrogen application on organic carbon and nitrogen dynamics. A split — split
plot experiment with three replications was conducted using the litter bag method. The
examined factors included types of plant residue (oak, bald cypress, white poplar and pine),
levels of applied nitrogen (0, 20 and 40 mg N / kg soil) and incubation periods (1, 2, 3 and 4
months) which were located in sub — sub, sub — and main plots respectively. At the end of the
incubation period, the litter bags were pulled out of the pots; after the weights of the remaining
plant residues in the bags were measured, the plant residues organic carbon was measured via
the dry combustion method at 450 °C for 5 h and the total nitrogen via the kjeldahl method.
Organic carbon and nitrogen losses were calculated by subtracting the remaining amounts of
organic carbon and nitrogen at each incubation time interval from those of the prior interval.
Results: The greatest (52.89%) and the least (25.77%) amounts of organic carbon loss were
measured respectively for white poplar and oak plant residues. White poplar plant residue also
showed the greatest (42.74%) amount of nitrogen loss during incubation which was in contrast
to pine plant residue which had the least (31.03%) amount of nitrogen loss. The highest and
lowest amounts of organic carbon and nitrogen loss were obtained from 40 mg N / kg soil and
control treatment. The amounts of organic carbon and nitrogen losses increased as the
incubation period increased but the highest amounts of organic carbon and nitrogen losses were
measured for the first month of incubation.

Conclusion: Application of nitrogen causes an increase in the residual organic carbon and
nitrogen loss. White poplar residues have a higher decomposition rate than those of oak because
they contain less amounts of lignin, as poplar is a soft wood tree.
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