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ABSTRACT

Organic residues often exhibit different physico-chemical properties and affect the soil ecosystem in different ways.
Hence, the study of their impact on soil is essential to benefit from their potential as amendments and to avoid
adverse environmental effects. It is required to study the role of rice straw in the changes of soil properties during
decomposition processes in the rice fielthe research was conducted on potential acid sulphate A8SjRnd

actual acid sulphate soil (AASS) in the glass house. Soil gt ,dfganic-Fe, total N and available P were observed

at 2, 4, 6 and 8 weeks after plantingX®. The results showed that rice straw application : (1) decreased soil pH

of PASS and increase soil pH ARASS; (2) tended to increase?Fboth in ASS andAASS; (3) stimulated the
organic-Fe concentration that was higher thanAS®, (4) had no diérent efect in total N and decreased P
concentration in the both of soil during observatiorcoRcentration onASS was lower than oRASS.
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INTRODUCTION straws contain N, R, Ca and gjanic acid, its
application in to the soil increases nutrient

Most of acid sulphate soils are found in the concentration and decreases toxic element
tidal swamp. Originallyit is unfertile soil for rice  concentration through chelate reaction with organic
cultivation. In the tidal swamp, farmers have acid (Dobermann and Fairhurst 2000). However
been using rice straw as an ameliorant these results are contradicted with the studies that
technology to improve their rice field. Evidently conducted by Kongchum (2005) and Fah2010).
it is sustainable and environmental friendly Theirresults indicated that the rice straw application
technology The application of green manure had adverse effect on the rice growth, rice straw
from rice straw increased rice production on acid application increased Feconcentration and
sulphate soil (Indrayati and Jumberi 2002). Local decreased P availability in the soil solution. In
farmer in Kalimantan always applicate the rice addition, Reddy and DelLaune (2008) stated that
straw to the their rice field to maintain soil organic matter promoted increasing of redox
fertility, none of anaganic fertiliizer and lime  reaction in the soils, highest concentration 6f Fe
were applicated to the their rice field. The rice was found in the soil with higher decomposable
straw was composted in naturally with flooded organic matter content.
condition. Organic residues often exhibit different

Many researches were conducted to study thephysico-chemical properties and impact on soil
role of organic matter as a economical and ecosystem in different ways. Hence, the study of
environmental friendly technology for agriculture their impacts on soil are essential to benefit from
development. The results showed that organictheir potential as soil amendments and to avoid
matter has a complicated and specific role to theadverse effects to environment. It is required to
soil properties and plant growth. Reddy and study the role of rice straw in the changes of soil
DelLaune (2008pmnd De-Campost al. (2009) properties during decomposition processes in the
stated that the different in soil redox reaction was rice field.Organic matter decomposition was largely
determined by @anic matter quality and quantity — controlling the soil quality and productivity and its
Most of researchers have reported that the riceaffect to the soil chemical propertieSayuelaet

al. 2009).
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The present work was aimed study the  sampling was conducted at 2, 4, 6 and 8 weeks after
changes of soil chemical properties during rice strawplanting (WAP). Soil pH, F&, organic-Fe, available-

domposition processes on the two type of acidP and total-N in soil were analyzed by methods
sulphate soils. outlined in Balai Penelitiafianah (2005).

Data Collection and Analysis
MATERIALS AND METHODS

The first factor of soil type were statistically
Sudy Site and Design significant on the observed parameters. Data were
_ analyzed by thé\nalysis of Variance (ANOW)
The research was conducted in a glass house,eihod and presented in a scatter form were

consisting of two factors using a completely giaistically significant. While, the second factor of
randomized design with three replications. The first height of water flooding was not.

factor was soil type: potential acid sulphate soil

(PASS) and actual acid sulphate soil (AASH)e RESULTS AND DISCUSSION
second factor was height of flooding water: 1 cm

and 4 cm from above the soil surface. Soil pH

Soil and Rice Straw Used Two weeks after planting {&/AP), application

The soil used in the experiments was sampled (0—_Of rice straw decreased S_oil pH oA_SS_ but
20 cm) from potential and actual acid sulphate soils.iNcreased soil pH oRASS (Figure 1). It indicates
The soils were air dried and sieved (< 2 mm) angthat hidrogen (H) ion was released from the initial

rice straw was cutted into small pieces (about 5 cmd€COMposition processes of rice straimiliar
in size) to homogenize their particle size before '€Sults were reported by Kongchum (2005) and

application. Twenty four kg of air drying soil and Fahmieét al. (2009), that the average of soil pH
60 gr of rice straw were placed into a plastic pot. decreased after rice straw application. In addition.
Sufficient amount of rain water was added into each € different patterns ofASS pH andAASS pH
pot so that the water level was 3 cm above the soi?'€ considered to be related to their buffering
surface. Two weeks laterwater was drained to capacnyRukshgnmal. (2010) stated that th_e initial
leach acidity and toxic elements of soils due to pyrite SO!l PH determined by the changes of soil pH and

oxidation during air drying soil. soil bufiering capacity _ _
Rice straw application led to differences in

Experimental Procedures responses pattern of changes in soil pH between
. . . PASS andAASS (Figure 1), it indicated the
Rice seedlings (aged 21 days) were planted ingitarence in reduction ability ofASS andAASS,
the pot, sufficient amount of water was added into Reddy and DeLaune (2008) stated that the changes

the pots according to each treatment. Throughoulyt o1 nH due to redox reaction are determined by
the duration of the experiment, aquadest was

regularly added into each pot in order to maintair

the water level. Three days after planting, 2. 4.6~
of SP-36 and 1.18 g of urea as well as KCI
applied as basal fertilizers (equal to 100 kg 4.24
ha?, 200 kg SP-36 haand 100 kg KCI h4). Soil
T
. . . . g_ 3.84 » .. -------- [ ]
Table 1. Soil and rice straw properties used in S e T, .‘
experiment. o
3.44
Properties Soil Rice straw
PASS AASS 3.0 T T T T |
pH 4.44 3.60 - 0 2 4 6 8
Total N 0.20 0.15 - Observation (&P)
P-Bray 1 24.19 38.96 -
Initial /N~ - - 779 Figure 1. Dynamics of soil pH due to rice straw
Final /N 2531 24.51 - application on the potential acid sulphate
PASS= potential acid sulphate s®lASS = actual acid soils —m=—=) and actual acid sulphate

sulphate soil. SOIls (++-M--+).
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Figure 2. Dynamics of Peconcentration (A) and organic-Fe (B) due to rice straw application on the
potential acid sulphate soil--@=) and actual acid sulphate so/-+-#--+).

Fe mineral in soil. This arguement is proved with Stimulated the organic-Fe complexes formation. The

data of F& concentration in &SS compared to solubility of Fe-oxide increases with decreasing pH

Fe* concentration iMASS (Figure 2). (Lindsay 1979), I(_eading to a t_rend_that lower pH
favors complexation and precipitation of Fe with
Iron Concentration in Soils organic matter (\gai and Mayer 2007)he

) . reducing concentration of organic-Fe at the 6 and 8
Based on the observation on 2 ta/8P, Fe WAP on RASS and 8VAP onAASS may be caused
concentrations in theASS andAASS are likely to - py mineralization of organic-Fe due to the increase

increase (Figure 2A), this condition indicated that ¢ Fe+ concentrations as shown in the Figure 2A.
soil flooding and rice straw application stimulated

Fe* reduction in the soil. On AP, rice straw  Total Nitrogen and Available Phosphorus in
application increased Feconcentrations in the Soils

PASS and reduced Feconcentrations in th®ASS.
The different in Fe concentrations pattern may be
related to mineralization of organic-Fe (Figure 2B).
In addition, AASS which was used in this

There is no different on total N content in the
both of soil during observation (Figure 3), low
organic matter quality might caused this condition.

experiment was affected by the agricultural activities, TreSh straw that was applied in has C/N value as
which caused the soils more ploughing and higher? 7-9- Havlinet al. (2005) stated that the organic
surface area. So, more reactive sites can pdnatter with high C/N value applied to the soil, soil

provided for F& reduction, resulting in the higher N Will be immobilized. Compared aMJAP, total N

total Fe reduction rates than the other soils @tiu 1N the soil solution of RSS andAASS at 4 and 6

al. 2010). PedologicaljAAS is older than RSS, WAP tended to increasé&.his condition may be
Dent (1986) stated that an old acid sulphate soil,ccaused by aplication of urea as basal fertilizer at
which contains most iron is in of well-crystallised the 3 days after planting. Whereas, decreased of

geothite and haematite. Morris (A)statedthat total N at 6 ad :8NA'P in the soil solution might be
crystalline Fe is more difficult to be reducted related to volatization processes of N and N uptake

compared to Fe-hidroxide. by rice. Flooding led to strong changes in soil due to
The increasing of Fe concentration aV8P a switch from aerobic to anaerobic conditions,

was caused by mineralization of organic-Fe not byfavoured the reduction of NOo NH,"

Fe* reduction. This was proved by 2 evidences: SubsequentiyN may loss through volatization as

(1) the decreasing of ganic-Fe at 8VAP (Figure ~ NH, or NO (Reddy and Delaune 2008; Banach

2B), the equlibrium system of Fe in soil solution was €t @ 2009).

largelly controlled by mineralization of organic-Fe Although P fertilizer was applied 3 days after

(Olomuetal. 1973) and (2) soil pH did notincrease Planting, the application of low quality organic matter

at the 8BWAP (Figure 1). decreased P concentration in the soil solution,
The oganic-Fe concentration IAASS was  especially foAASS (Figure 4). Decreasing ofi?

higher than in RSS (Figure 2B), it may be related Soil solution during the experiment can be explained

to lower pH ofAASS than RSS. This condition with three reasons (1) immobilization was occurred
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Figure 3. Dynamics of total N (A) and available P (B) due to rice straw application on the potential acid
sulphate soil =) and actual acid sulphate s¢-+-#---).
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