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Table 1. Selected physical and chemical characteristics of the soil used in this experiment.

_ oo e 2 JS 83 S ons
ECe k1Y : . .
B pH : Clay Silt Sand Total nitrogen Organic carbon
(dSm™) Texture
%

s ¢

0.578 7.88 f 33 36 41 0.105 1.15
(Clay loam)
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Table 2. Selected parameters of the plant residues used in this experiment.

JS 0550

R Total nitrogen

S ons

Organic carbon Ll ¢y

C/N ratio » Types of plant residue
ein
22.28 1.98 40
(Alfalfa)
P
31.45 1.33 45
(Barley)
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Table 3. Analysis of variance to investigate the effects of plant residue type, soil moisture and incubation
period on organic carbon and nitrogen dynamics.

Sl e SSLe Sl e SSle s
Glale 035 %5 Coysde Aoy Glale oy S Cdysds do s &l St ae
Mean square of organic nitrogen Mean square of organic carbon I Source of variation (SoV)
loss (%) of each incubation period loss (%) of each incubation period
Ll ¢ o
788.79436° 1205.90932* 1 S
(a: Type of plant residues)
| oLl
11.22105™ 26.00938™ 4 Stk
(Ra)
Sk ¢
8704.18365* 10625.23068* 4 sk
(b: Soil moisture)
) ) Sk ¢ L ¢ ¢
33.65576™ 67.92062" 4 b e g
(axb)
) 5 oLl
20.36106™ 55.45752™ 16 S
(Rb)
Ol e Oley e
2273.14274* 1219.96195* 3 SRS O =
(c: Incubation period)
) ) DUl e Oley e x Ll ¢ o
10.78069™ 0.85649™ 3 S €
(axc)
Sl e ke x St
45.25930* 22.43893" 12 O Sl e S s
(bxc)
DALl g Ol ke x S & Ll ¢y
12.25012™ 13.87011™ o S S oS sk x L
(axbxc)
5L'w.:'.
119 &t
(RT)
s .
11.18898 15.94286 TR e
V)

ns

S 0 Oy |y Loy 7y Jlez| Cik»—/)) O3 I sme 5 O3 3 I3 fme 8 ;.,._JJJA;.* K
" * not significant and significant at P<0.05, respectively.
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Figure 1. The effects of soil moisture levels on the percentages of organic carbon lost from alfalfa and barley
residues.
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Figure 2. The effect of soil moisture levels on the percentages of organic nitrogen lost from alfalfa and barley

residues.
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The effects of incubation time intervals on organic carbon loss (%) of alfalfa and barley residues.
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Figure 4. The effects of incubation time intervals on organic nitrogen loss (%) of alfalfa and barley residues.
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Figure 5. The effects of incubation periods on the remaining amounts of organic carbon in alfalfa and barley residues.
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Figure 6. The effects of incubation periods on the remaining amounts of organic nitrogen in alfalfa and barley residues.
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Table 4. Analysis of variance of data showing the effects of plant residue type, soil moisture content and
incubation period on rate constant of organic carbon and nitrogen decomposition.
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Figure 7. The ratio of remaining amounts of organic carbon to initial amounts of organic carbon in various
incubation periods for alfalfa and barley residues (Mt: the remaining amounts of organic carbon in various
incubation periods, MO0: the initial amounts of organic carbon in various incubation periods).
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Figure 8. The ratio of remaining amounts of organic nitrogen to initial amounts of organic nitrogen in various
incubation periods for alfalfa and barley residues (Mt: the remaining amounts of organic nitrogen in various
incubation periods, MO: the initial amounts of organic nitrogen in various incubation periods).
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Figure 9. The interactive effects of soil moisture levels and incubation periods on organic nitrogen loss (%).
(W: soil moisture level (percentage of saturation level), T: incubation period (day)).
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Figure 10. The interactive effects of soil moisture levels and incubation time intervals on organic nitrogen loss
(%). (W: soil moisture level (percentage of saturation level), T: incubation time intervals (day)).
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Abstract

Background and Objectives: The organic carbon and nitrogen contents of soils are controlled
by the amounts of organic carbon and nitrogen input into soils and by the decomposition rates of
organic carbon and nitrogen of plant residues. A combination of environmental and biological
factors are involved in organic carbon and nitrogen mineralization. Microbes are agents
responsible for litter degradation and abiotic factors such as temperature, soil type, bulk density,
soil moisture and irrigation water quality influence organic carbon and nitrogen mineralization
rates since microbial activities are affected by these factors. The rate of organic carbon and
nitrogen mineralization is higher in warm and moist environments than in cold or dry sites. Due
to the inverse relationship between soil moisture and aeration this experiment was performed to
evaluate the effects of soil moisture levels on dynamics of organic carbon and nitrogen from
alfalfa and barley residues.

Materials and Methods: This experiment was performed to evaluate the effects of soil
moisture on organic carbon and nitrogen dynamics. For this purpose, a split — split plot
experiment with three replications was conducted using litter bag method. Factors examined
were types of plant residue (barley and alfalfa), soil moisture levels (10, 25, 50, 75 and 100% of
saturation levels) and incubation periods (1, 2, 3 and 4 months). At the end of incubation
periods, the litter bags were pulled of the pots and the weights of plant residues remained in
bags were measured. The plant residues were also analyzed for organic carbon and nitrogen
using dry combustion and kjeldahl methods respectively. Organic carbon and nitrogen losses
were calculated by subtracting the remaining amounts of organic carbon and nitrogen in one
incubation time interval from those of the latter incubation.

Results: The results showed that the amounts of organic carbon lost after 4 months were 12.05,
54.21, 70.59, 66.52 and 62.04% for alfalfa residue and 10.36, 48.37, 60.63, 59.38 and 55.29%
for barley residue when the soil moisture levels were adjusted at 10, 25, 50, 75 and 100% of
saturation percentage (sp) respectively. The corresponding amounts for organic nitrogen lost
were also 20.54, 57.65, 70.44, 59.62 and 57.51% for alfalfa residue and 11.68, 56.05, 63.61,
52.27 and 47.58% for barley residue respectively.

Conclusion: The amounts of organic carbon and nitrogen lost in the first month of incubation
were higher than the sum of those lost in the other months of incubation. The results also
showed that soil moisture deficit is a stronger limiting factor for plant residue decomposition
than aeration and in saturated soils a significant amount of plant residues is decomposed.

Keywords: Soil moisture, Organic carbon and nitrogen dynamic, Decomposition of plant
residue, Alfalfa residue, Barley residue
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