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bstract
Increasing atmospheric C0, concentration is the major cause of global warming. When developing strategies to

mitigate global warming, soil Carbon stabilization is essential because soil acts as a major reservoir of terrestrial
carbon. Among several techniques introduced to stabilize soil Carbon, hydrophobic protection seems to be more
convenient and simple. However, the effects of organic matter induced hydrophobicity on soil organic matter (OM)
ecomposition and CO, evolution is not explored in detail. Therefore, objectives of the present study were to identify
-the behavior of microbial activity in soils amended with different organic materials and to examine the effects of
hydrophobm:ty on OM decomposition and CO, evolution. Surface samples from an Ultisol (Red Yellow Podzolic soils)
from Research and Training Facility of Faculty of Agriculture, University of Ruhuna were air-dried, sieved and
\ar:ne ded with 5% of dried and ground organic matter powders. Cassuarina equisetifolia and Gliricidia makulata
ave%, cattle and goat manure were used as the organic matters. The samples were incubated for, one month and CO,

was trapped by NaOH method. Non- fumigated and chloroform fumigated samples were incubated under dark
conﬂition The cumulative CO, evolution was recorded at 1%, 3“, 7"and 14" days. According to the resuité Gliricidia
sampies showed highest CO,evolution and Cassuarina samples showed the lowest. In non-fumigated samples, Co,
evolution decreased with increasing hydrophobicity on 1%,3™,7" and 14" day with a power correlation (R*=0.92,0.63,
0.74 and 0.80 respectively). This is because, hydrophobicity reduced OM decomposition and CO, evolution. In

fumigated samples, the trend was deviated and strong correlations couldn't be observed. Hydrophobic organic
‘matter can alter the microbial activity in the soils and reduce CO, emission due to reduction of OM decomposition over

‘hydrophilic organic matter.
Kéywords: Carbon stabilization, CO, evolution, Global warming, Hydrophobicity, Organic matter.

'jijfrbduction hydrophobic protection (Claudia et al, 2010). Among
The soil represents the largest reservoir of organic them, hydrophobic protection is expected as a
Carbon containing 1500 Gt in the top one meter and it potentially useful tool to limit decomposition of fresh ]
 alters the atmospheric CO, concentration in large scale OM and thus reduce CO, emission from global
['Lth°W, 2006). The increasing atmospheric CO, agﬁc_ultural soils (Piccolo et al.,, 1999). During the OM
_ Concentration causes severe environmental issues decomposition, they are converted by microorganisms
.l_eading to the global warming. The ultimate outcome of in order to generate energy and to produce new
5 i‘the global warming is the climate change which would be cellular metabolites to support their maintenance and
:'-d'Signiﬁcantchallenge for the human development. growth. As the hydrophobicity reduces surface
wettability an;l thus the accessibility of OM for
- Therefore, when developing global CO, mitigation microorganisms: by directly restricting their living
techniques more attention should be paid on soil carbon conditions, the organic matter decomposition mightbe
- stabilization. Several processes have been identified to reduced (Lutzow, 2006). Furthermore, hydrophobicity
‘achieve this including, binding of organic matter (OM) by is suggested to reduce OM decomposition rate by

- aggregation, intercalation within phylosilicates, improvingsoilaggregatestability(C]audiaetal’.,ZOlO).‘

_ encapsulation in organic macro molecules and The hydrophobicity is generated ina soil due to organic
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matter(DoerrandThomas,2000). ml distilled water and 10 m) 1M NaOH was kept

The OM decomposition rate in Sri Lanka is
“Uimparauvely high dye to the high environmental
temperature and humidity. In most areas, farmers apply
Organic manures at high rates of 10-30 t ha»
(Leelamanie ot al, 2013). Therefore, it jg essential tp
identify the effects of these manures on spj]
hydrophobicity development and CO, evolution ang to
develop methodologies to address the problems of
global warming with the use of soil hydrophobjcity

concepts.

of microbia] activity in soils amended with different
Organic materials ang tq examine the effects of soil
hydrophobicity on OM decomposition and Co,

evolution,

Materials angd Methods
Surface Ultisols from Research and Training Facility of
Agriculture, University of Ruhuna were air dried and

sieved. Cassyaring equisetifoliq leaves, Gliricidig

of5%,.

The prepared samples were testeq for CO, evolution as
fumigated samples and non-fumigated samples. For the
Preparation of fumigated Ssamples, 50 g of each soi
Samples were fumigated with 50-75m] of Chloroform
solution for 24 hours within 2 sealed desiccator under

vacuum condition,

For the GO; trapping by Nagy method, 50 g of both
fumigated ang non-fumigated samples were wetted up
t0 60% of the fielq tapacity and put in to equal sized

containers in triplicates, Ineach container, 2 vials with 5

- soil samples dye A0 microbial activity at the time

Separately and the containers were sealed tightly. The
samplec wore atloweg to incubate under dark
conditions throughout the testing period. Dun‘ng the
incubation, the remaining NaOH ip vials, which didn't
react with released CO,, were titrated with 0.5 M Hc) in
the presence of phenolphthalein indicator followeg by
addition of (.5M Bacl, to Precipitate trapped CO, to
avoid interferences. The test readings were ysed to

determinetheamountofentrappedCOzreleasedbythe .

intervals of 1 day, 3 days, 7 days and 14days. After each
titration the Nagy vials were re-fi]jeq to determine the
released C0,asa Cumulative value. At the same time, 3
blank Samples were tested to determine

atmospherically €ntrapped CO,.

Results and Discussion

During the whole incubation period, highest €O,
evolution could be observed in 59, Gliricidia amended
-sar“nples in both non-fumigated anq fumigated samples
while lowest CO, evolution could be observed in 5%
Cassuarina amended sampleg (Figure 1). This can be
considered gag resulted by the differences in
hydrophobicity of the two green manures. Cassuarina
is found to he hydrophobic ang Gliricidia is found to be
hydrophilic. | animal manure amended non-
fumigated samples, catt]e manure amended samples
showed lower co, releasing than the samples amended
with goat manyre, This can alsg be related to the
hydrophobicity as the initja] hydrophobic:‘ty of cattle
manure was higher thap the goat manure in the tested

samples.

In non-fumigated Samples, the Cumulative (0,
evolution decreased with increasing hydrophobicity
during the whole incubation period. Thijs might be

because, hydrophobicity is found to limit |

156




International Symposium on Agriculture and Environment 2014
University of Ruhuna Sri Lanka

.-—---__7
160
% ~#—Day]
s ¥ —e— Dy
'-E e Dy
L —~—Dayid
@ b :
o
L1
4 R 0921
61 T
i 16 100
log WDPT (5)
(a)
160
g ~m-Dayi
% 1D
3 ~a—Day3
2 Rregags | WD
i & 1l om Brsiinsassinilll et Dy 14
3‘ Fr=d012
e
-8
0.1 v
1 19 163
log WDPT ()

: tLH
; Flgure 1: {a} Change in CO, evolution of non-fumigated

samples in relation to the initial
hydrophobicity.

(b). Change in CO, evolution of fumigated
samples in relation to the initial
hydrophobicity.

ﬁeéémposition of fresh OM and thus reduce CO,

_._I'r_lission from sqils (Piccolo et al, 1999). As the

: :ﬁydrophobicity reduces surface wettability and thus

directly restricts the living conditions of

‘_.l'hicroorganisms by confining internal moisture

d ';condmons the organic matter decomposition expected

_to be reduced (Lutzow, 2006). In addition,

.ilydrophobicity reduces OM decomposition by

iﬁiproving aggregate stability as hydrophobic organic

‘yh'atter has greater effect over hydrophilic organic

: A'_r_l‘latter in improving aggregate stability (Leelamanie et

al, 2013). However in fumigated samples, this trend

.-é'éviated. This might be because fumigation alters the

}h_b’rmal microbial activity in the soils. Fumigation

Tuptures ri'licrobial cells and releases cell walls and

‘cellula_r contents into the soil. It has been reported that

during the incubation, a "flush of decomposition" of the
soil organic matter occurs due to the decomposition of .
dead microorganisms during fumigation. The
remaining microbial biomass begins; to degrade the
dead microbial biomass increasing CO, evolutionand

altering the normal CO, evolution.

Conclusions

Hydrophobic organic matter can alter the microbial
activity in the soils and reduce CO, emission due to
reduction of OM decomposition over hydrophilic
organic matter. Hydrophobicity is an important tool
which can be used to mitigate global warming by
restricting CO, evolution. Under fumigation the effects
of hydrophobicity on CO, evolution are different than
non-fumigation. Further experiments are required to
test whether it is possible to diminish organic matter
decomposition of local animal manure amended soils

by improving hydrophobicity.
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