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Abstract
Carbon mineralization in soil increased significantly due to additions of pure azadirachtin and powdered
leaves and fruits of Melia azedarach L. under in vitro incubation for 30 days at 28°C. Cumulative respired
C(CO,) clearly increased with incubation time in all treatments except in soil mixed with pure azadirachtin (p
< 0.001). Carbon mineralization ratio in soils mixed with single doses of powdered leaf and fruit were
significantly higher than the other doses tested.

Melia azedarach L. (Fam. Meliaceae) has long been recognized as an insecticidal and
medicinal plant all over the world. In Argentina it is used as emenagogue, insecticide and
vermifuge (Lahitte et al. 1999).

Chemicals like azadirachtin, salanin, meliantriol, nimbin, nimbidin and many fatty acids like
oleic, palmitic and linoleic acids exist in the leaves, roots, fruits, seeds and barks of M. azedarach
(Skellon et al. 1962). As aresult of containing many different compounds, this tree has a biocidal
effect and it has been used against some harmful fungi, nematodes, acari and especially against
various insect groups (Punzo 2005, Nathan 2006). This plant also has antiviral, antibacterial,
antiprotozoal and insect repellent agents (Razzaghi-Abyaneh et al. 2005). Azadirachtin is present
in the fruits of the plant more than the other parts and is being used as insecticide and herbicide in
ecological farming (Sezer and Ozalp 2011).

Mineralization of SOM plays akey role in long-term C sequestration and the readily available
soil organic matter (SOM) nutrients required for biogeochemical cycle. The CO, efflux measured
at the soil surface can be considered as soil respiration (Luo and Zhuo 2006). The aim of this
investigation was to evaluate the effects of the additions of leaf (L) and fruit (F) containing the
same and double amounts of soil carbon and pure azadirachtin on carbon mineralization in soil.

the soil samples for the present investigation were collected in April 2009 from underneath
three M. azedarach trees present in the campus of Cukurova University in Adana, Turkey. After
the removal of litter layer, soil sample was taken from the first 0 - 10 cm. After collection, the
three soil samples were mixed thoroughly, air-dried and sieved through a2 mm mesh sieve before
analysis.

pH (8.08) was measured in a 1:2.5 soil-to-water suspension with a pH meter (Jackson 1958).
CaCO; content (28.4%) was measured with a Scheibler calcimeter (Allison and Moddie 1965).
Organic carbon content of soil (1.89%), leaf (49.8%) and fruit (61.1%) were determined by the
Anne Method (Duchaufour 1970) and the total nitrogen content of soil (0.14%), leaf (0.60%) and
fruit (0.15%) by the Kjeldahl Method (Duchaufour 1970). C:N ratio of soil (13.9) was also
determined.
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Pure azadirachtin solution (NeemAza®-T/S, 10 g/l azadirachtin A) used in this study
contains 10 g azadirachtin A in one liter. Agricultural usage of azadirachtin solution in the field (in
situ) is 50 ml in 10 liters (0.5 g/50 ml). Collected leaves and fruits of M. azedarach were mixed
directly with the soil after being powdered. Azadirachtin analysis of leaf and fruit samples has
been done after Dai et al. 1999.

Six treatments of azadirachtin, being control soil, 0.29 (L), 0.58 (2 x L), 1.18 (F), 2.36 (2 x F)
and 150 mg/100 g (pure azadirachtin), were used. In an incubation vessel (500 ml cap.) 80 g soils
were placed 80% field capacity (Schaefer 1967). The CO, produced in soil was absorbed
periodically in 40 ml of saturated Ba(OH), solution in small tubes. The incubation vessels were
kept closed. Empty vessels were used as blanks. CO, produced as aresult of microbial respiration
was measured at every three days by titration with N/22 oxalic acid. The incubation was carried
out in a dark, temperature controlled incubator at 28C for 30 days. The ratios (%) of carbon
mineralization of soils were calculated by dividing the cumulated C(CO,) produced in 30 days of
the incubation period to the total organic carbon of the corresponding soil sample.

To determine the differences in carbon mineraization over incubation time among the
treatments, a Repeated Measures (General Linear Model) analysis was performed (Kleinbaum et
al. 1998). Results are given in figures as mean values + standard errors of three replicates.
Differences between the data were declared as significant at the p < 0.05. All statistical analyses
were carried out using SPSSv.11.5.

Changes in C mineralization with incubation time for al treatments with leave and fruit
mixed soils were found significant when compared with control (p < 0.05). It was also observed
that C mineralization of four treatments was significantly higher (p < 0.05) than the soil with pure
azadirachtin (Fig. 1). Addition of substrate might increase microbial activity in M. azedarach soil.
Similar results were also observed elsewhere (Aggangan et al. 1999, Aka and Darici 2005). When
M. azedarach leaves and fruits were added to the soils, it was observed that azadirachtin leaves
(0.29 mg) and fruits (1.18 mg) did not act like pure azadirachtin. It is possible to conclude that soil
microorganisms used leaf and fruit organic carbon as energy source. Cumulative respired C(CO,)
increased with increasing amounts of leaf litter addition when leaf litter was mixed with the native
forest soil (Aggangan et al. 1999).
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Fig. 1. Cumulative C respired during incubation of soil treated with pure azadirachtin and leaves (L) and
fruits (F) of M. azedarach.
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A significant increase (p < 0.05) in carbon mineralization ratio was observed when both
single doses of leaf and fruit were compared with the other treatments (Fig. 2). The carbon ratios
with single doses of leaf and fruit could be optimum threshold for microorganisms because of their
efficient activities in the soils. This threshold can only be determined by the triangle of soil-plant-
microorganism. Soil organic-C content, soil C/N ratio and DOM-C may influence microbial
community and their activities (Marschner et al. 2003). After subtracting C mineralization ratio of
control soil, 0.79% of leaf carbon and 0.85% of fruit carbon were mineralized in soils treated with
leaves and fruits. It can be concluded that azadirachtin has no inhibition effect on C mineralization
at the doses used. When C mineralization ratio of soils treated with leaves (0.58 mg azadirachtin)
and fruits (2.36 mg azadiracthin) were compared with the control soil, only 0.09% of leaf carbon
and 0.04% of fruit carbon were found to be mineralized. Microorganisms realized mineralization
at rather low levelsin double doses of leaf and fruit treatments. These results might be explained
with reducing effect to mineralization of excess organic matter. The quantities of M. azedarach
leaves and fruits added to soil might be at the unsuitable limits for the homeostasis of soil. New
sources that force the homeostasis of the soil, even the energy sources may only be used in the
permitting limits of this homeostasis (Marschner et al. 2003, Steenwerth et al. 2003).
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Fig. 2. Organic carbon mineralization ratio (Ry, %) in M. azedarach soil influenced by new leaf and fruit at
the end of incubation period (30 days). Different letters denote significant differences between
treatments at p < 0.05 level.

It could be concluded that M. azedarach soils treated with M. azedarach leaves and fruits at
the same and double amounts of soil carbon have similar effects on soil microorganisms. Some
natural compounds like azadirachtin, tannic acid, etc. in low amounts can be used as carbon source
by microorganisms (Kraal et al. 2009). Effects of azadirachtin on microbial activity can be better
understood by carrying out similar studies on different soils of Mediterranean basin.
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