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ABSTRACT

Superphosphate was the most widely used phospéwilezér in agricultural fields. It is applied tehe soil to
increase and to maintain soil phosphorus levelse Thimate goal is of maximizing productivity ancoeomic
returns, while side effects on soil organisms aftero neglected. Another important indirect effespexially of
superphosphate (SP) fertilization is soil acidifioa, with considerable negative effects on earttms
Earthworms are typically inferred as soil indicasowithout which soil fertility cannot be measurddedtly. An
acute toxicity test of SP to earthworms (Eisenigifta) was performed using paper contact methogp@sed by
OECD (Organization for Economical and Cooperativevblopment) testing guideline no. 20he worm was
exposed to the deposit of SP kept uniform on fpegoer for 48 h and the mortality was recorded. Téthal
concentration was recorded as 210mg/5ml (i.e @0thf). Based on the resulting kgvalue, the SP was classified
as “moderately toxic” to earthworm, Eisenia foetidehe result of this study further demonstrates tha inorganic
mineral fertilizer can also be toxic to earthwormbken contacted directly. Thus there arises an uitkisde need of
monitoring the usage of fertilizer dosage on agtio@l lands, particularly the superphosphate.
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INTRODUCTION

Superphosphate is a compound produced by treabicly phosphate with sulfuric acid or phosphoric acid a
mixture of the two. It is the principal carrier pfiosphate, the form of phosphorus usable by planttjs one of the
world's most important fertilizers. The employmehintensive crop production technologies in adtime includes

the application of inorganic mineral fertilizersvarious forms. SP is a major ingredient in the tneosnmonly used
fertilizers. It exists in various forms like Singl&uperphosphate, Double Superphosphate and Triple
Superphosphate. The compound mainly studied invtbik was single SP. The agricultural Departmentnalia
recommends 60kgs per hectare of SP for paddy oatwfedd and various concentrations for variouseottrops.

But due to the interest in maximizing the crop ity and economic return, farmers, overuse 8fohd the
recommended dosage. Though the farmers’ ultimat igachieved, the side effects on soil organisspgcially

on earthworms are often ignored.

Among the organisms with their living activity irois the earthworms are recognized for their imaottrole
regarding the improvement of physical and chemibaracteristics of soil, and thus increasing it$ility [1] [2]

[6]. Knowing their dynamics in soil under the irdluce of different technological treatments, or a®sult of
fertilizers application, it is very important fooit fertility conservation [3] [5]. The influencef warious inorganic
pesticides applied in soil on earthworms was studig many scientists. But no study was conductedhen
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influence of direct conduct of fertilizers on eavtirms. This was the first study on the effect oédi contact of the
fertilizer, SP on earthworms.

As a good indicator of soil quality, earthworms wersed as testing organisms by OECD in early 1980'she
registration of industrial fertilizers and pestiesdbefore implementing them into the soil. Likewisethis study,
paper contact method was adopted to determineottie potential of SP on earthworms. Because if sucimple
method could predict the toxicity of chemicalswituld be useful as a preliminary step to decidectivecentration
level of the particular chemical for the furtheudy (acute or chronic). Also if the chemical is yed to be non-
toxic in such paper contact method, decision camade not to study further on it and its applicatio agricultural
fields can also be recommended without any hesitafihus the aim of the work was to investigateitifiience of
direct contact of SP on tl&seniafoetidaworms.

MATERIALSAND METHODS

2.1. Earthworms

Eisenia foetidavas adopted as the test species, because itisdbmmended species in OECD (1984) [7] guideline
for testing of chemicals no. 207, earthworm, acuaeicity tests. The earthworms were purchased fittwn
Vermicomposting Unit, Annamalai University, Annami@lagar, Tamilnadu, India. They were all cultureder the
same conditions, fed mainly on the excrement okmdws. This culture was judged to be free for aombants.
Adult earthworms, which possessed clitellum anddradhdividual wet weight of 200 + 30 mg (after daif the gut
content), were selected for testing.

2.2. Test chemicals and solutions

The commonly used inorganic mineral fertilizer S&wsed as test chemical. It was purchased fromgdheulture
office, Annamalainagar, Cuddalore district, Tamilnalndia. Aqueous solutions of various conceitret were
prepared by dissolving the SP in deionized watbe @oncentrations were prepared in mg/ml and tkieitp was
measured as pg/ém

2.3. Acute toxicity test

Acute toxicity test was performed following the fmed described in the OECD (1984) guideline foritgsbf
chemicals no. 207. This is a simple screeningtte&tentify the toxic potential of the chemicala@arthworm. The
test vial was a petri dish [9] of 14cm diameter @adh height. Round filter paper (Whatman No. 1) watsto the
suitable size and placed in such a way that sidetireed with filter paper. 5ml test solution wapeited into each
vial in order to wet the filter paper. Blank testsre performed with 5ml of deionized water. Fortetaeatment, ten
replicates were used, each consisting of one earthvper vial. Adult earthworms, which possessetlalim and
had an individual wet weight of 250-350mg, wereestd for testing. Earthworms were washed briefith w
deionized water, and were kept on moist filter pdpe3h to devoid the gut content, after whickvis rinsed again
with deionized water, blotted on the filter paped #laced in a test vial. An earthworm was intrauper vial and
the vial was covered with plastic film that had tgeinched with small holes using needles. Testge @ene in the
dark at 28+3C for 48 h. After 48 hours the earthworm was manmitofor mortality by a gentle mechanical stimulus
to the front part.

2.4. Statistical analysis

For the filter paper contact test method, basedherrésulting 48h Lg3 values, the fertilizer will be classified as
supertoxic (<1.0 pg/cfy extremely toxic (1-10 pg/cin very toxic (10—100 pg/cfiy moderately toxic (100—1000
ng/cend) or relatively nontoxic (>1000 pg/éns.

RESULTSAND DISCUSSION

The lethal toxic concentration of SRas thus evaluated as 300pglcrience the relative toxicity grade was
categorized as “moderately toxic” for SPHsenia foetidaA geometric concentration series of test soluti(fts
140, 210, 280 and 350mg/5ml) were prepared anddest which mortality of earthworms was observe@80 and
350mg concentrations after 24 and 8h respectiv@hly the 70 and 140mg/5ml concentrations were aictto
earthworm for 48 h. The lethal concentration foh 48Eisenia foetidavas 210mg/5ml concentratiqRig. 1.). The
deleterious effects of SP on earthworm were lesimflammations and separation of the posteriorybakts(Fig.
2.). The worm was not able to move after 40h, newta&intion starts and the body parts separate lesalidgath.
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Figure 1: Mortality of Eisenia foetida at 210mg/5ml concentration of SP

Figure 2: Detrimental effectslike lesions, inflammations and separation of body parts observed on Eisenia foetida in another replicate
vial

Contact filter paper test is an initial screeniaghnique to assess the relative toxicity of chelmimaearthworms. In
this initial screening test, the chemicals are e into the earthworm body mainly through thenskhen it is
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moving around the filter paper. Though the methails fto represent the situation in soil, it is imat to know the
toxic status of a particular chemical, whethesitaxic or not. If the chemical proved to be toXigther extended
study on artificial soil can be carried out anddt, there is no need for the extended study.dtdeen demonstrated
for many decades that most of the inorganic minfndilizers are non-toxic to earthworms; howevehas been
disproved in this study.

CONCLUSION

India is the 3rd largest fertilizer producer in therld. There are about 139 fertilizer plants irexgiion in India,
among which 80’s are producing superphosphate rfitagimum number). Superphosphate is the third larges
consumption fertilizer after urea and diammoniunogghate. All-India capacity utilization of SP wamt from
41.5% during April-February 2009-10 to 49.2% duridgril-February 2010-11 [4]. The general fertilizer
recommendation of NPK dosage as per the departofiegfriculture, India is 120kg: 60kg: 30kg (4:2@Br hectare.
But this recommendation is not followed by Indianners as they aim at higher productivity and #rélizers are
overused. This attitude leads to more amount dififrs into the soil affecting the soil organisms

From the above results, it may be concluded thatiute toxicity of SP oRisenia foetideby using a simple paper
contact method was really significant in confirmiting toxic potential. The application of environrtadly realistic
doses of SP revealed the possible harmful effettsasthworms when contact directly. Thus, in futilnie method
will be necessary to find a way to determine thesBiity of the earthworm’s acute toxicity befogeing for the
evaluation in sail (i.e. acute and chronic toxidiggts in artificial soil). Soil being a very coraplsystem, it is often
difficult to compare toxicity data directly. Thougie paper contact method ignores the contributbrsoil
components it has high advantages of reprodugilgilid the possible of direct comparison of resusng the data
obtained from this method, the range of test comagon for acute and chronic toxicity tests casoabe
determined.
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