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Abstract -A B N Seal College, Cooch Behar is a 131 years old premier general Degree College of West Bengal. Since it is in 

Government premises, therefore there is not much alteration of soil type over here. Chemistry Department has its 47 years old 

glory. So, it is obvious that chemical effluents which are going directly into soil will be contaminated since the time of 

establishment of this Department. In this paper an attempts are undertaken to make a comparative analysis of Soil micro faunal 

diversity in chemical effluents contaminated soil versus normal soil at A. B. N. Seal College Campus, Cooch Behar, West 

Bengal. Here not only surface soil is considered but also different depth of the soil is also giving much importance as a 

parameter. All microscopical analyses are being done under 400X magnification with photographic attachment. Micro 

arthropod, mites and ants diversity in terms of number and species are varied from control site to experimental sites. Large 

number degenerated nematode eggs are found in upper surface of the experimental sites. Lesion nematodes were found in all 

the depths of the investigated soil. Depth below 6 to 12 inches, presence cysts of nematodes indicates adverse environmental 

condition for their sustainability.  
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I. INTRODUCTION 

 

Soil is a complex natural film discontinuously covering the 

Earth’s surface that is not underwater. Soil can also be 

defined as an interface between the four main components: 

minerals, water air and organic matter (either living or dead) 

or in other words, the lithosphere, the hydrosphere, the 

atmosphere and the biosphere. The soil is important because 

of its interaction between its abiotic and biotic components, 

because of its action as a substratum of wild plants and 

crops, conveying the nutrients for the upper trophic levels in 

the life pyramid and because its biota is fundamental part of 

the unknown biodiversity. 

 

II. CLASSIFICATION OF SOIL FAUNA 

 

Soil fauna is abundant, rich and diverse. High numbers of 

individuals and species belonging to all terrestrial phyla can 

be found here (Rotifera, Annelida, Mollusca, Tardigrada and 

most of all Nematoda and Arthropoda). 

 

Usually Arthropoda show the highest diversity, although 

there are accounts showing that they are probably equaled, if 

not surpassed, by the Nematoda (far less studied and 

understood).Representatives of all the arthropodan subphyla 

and of all of their terrestrian classes can be found in the soil: 

Cheliceromorpha (scorpions, pseudoscorpions, spiders, 

harvestmen and mites, and other rarer groups), Crustacea 

(amphipods and woodlice), Myriapoda (centipedes, 

millipedes, and rarer groups), and Hexapoda (insects and 

close allies). 

 

Nevertheless, apart from taxonomic classifications, some 

other kind of classifications based upon horizontal 

distribution or body size can be more useful for soil fauna. 

This classification on body size has widespread 

repercussions on sampling and study of the different groups. 

Most authors [1] differentiate three size classes: micro-, 

meso- and macrofauna. 

 

However, there is a fundamental division in the sampling 

methods for micro-fauna and the other two groups (which 

are referred to as meso-fauna macrofauna) which solely base 

on their body sizes. The sampling methods have been 

discussed in the following. 

 

http://www.isroset.org/
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Fig 1 : Size classes in soil fauna groups, according to 

Wallwork (1976), modified to show the 2 mm boundary 

(Black dense line) [1, with slight modification] 

 

The present paper deals with investigation of soil micro 

faunal diversity with increasing depth      (up to 1 feet) in 

chemical effluents contaminated soil versus normal soil at A. 

B. N. Seal College Campus, Cooch Behar, West Bengal. 

 

III. METHODOLOGY 

 

(A) GPS Location of the collection spot:- 

 Control Soil collection spot: 

 GPS Location point : 8927’0’’ E,   

2619’6’’ N 

The spot is close to the spot of experimental setup but is not 

in contact with any time of chemicals. It represents soil 

texture, soil fauna without any external modification by 

chemicals. 

 

 Experimental Soil collection spot: 

 GPS Location point:89º26’58’’ E, 26º19’18’’N 

The spot we chose was very near to the drain through which 

waste chemical effluents of the Chemistry Department 

were disposed of. The place is often in contact with a 

plethora of chemical compounds of various natures. So, it 

was a suitable spot for collecting soil samples.  

 

(B) Selection of the minimum and maximum depth: 

Minimum depth was selected as surface level i.e. soil was 

collected from soil surface. Maximum depth selected was 12 

inches or 1 feet.  

 

(C) Collection of soil samples (Hand picking) : Soil was 

dug up at specific place by use of soil digging tools. As we 

had only one Berlese funnel, the experiments had to be done 

separately for soil samples of each depth. 

 

Approximately 1.5kg soil sample was collected in a 

polythene bag and the bag was closed to prevent desiccation 

of the soil sample. The hole in the soil was then covered so 

that the hole was not filled with debris.  The sample was 

taken to the lab, tagged with date and a hint of water was 

sprayed over the soil sample. It was then used for 

experiment and the rest was preserved as per [8] . This 

process was followed for each of the depth range soil was 

collected from. 

 

(D) Preserving the Soil Sample: After discarding rocks 

found in the soil, it was put in a polythene bag, sealed and 

kept in locked (in dark) for further analysis (if any).Weight 

and volume were measured and keep in record. The soil 

samples weighed an average of 1.5kg and volume of the 

sample was approximately 1.3 L. 

 

(E) Tullgren Funnel Analysis:- 

1230g of soil from a particular depth (different depths of soil 

were experimented individually) was placed over the sieve 

in the Tullgren Funnel. Any lumps in the soil was broken 

and the soil was spread uniformly on the sieve of the funnel. 

Surface of the soil was approximately 3cm away from the 

bulb for optimal heating of the soil sample. A 40-watt bulb 

was fitted on the funnel and turned on. The time was 

recorded duly. The whole apparatus was kept in dark for 21 

hours. (3pm-12pm next day).With the rise of temperature 

and light intensity soil organisms move away from the soil 

surface (negative phototactic movement) and go downwards. 

As a result, organisms of appropriate size fall through the 

sieve into the Petri dish containing 70% alcohol (ethanol). 

The petridish is taken out from the apparatus after 21 hours 

and the alcohol containing the microorganisms are collected 

microfuge tubes for further examination under microscope.    

The tubes are marked according to depth of soil with date 

and time of collection.  

 

(F) Observation and Microphotography:- 

 For observation a small drop of the sample (Stirred 

vigorously to discourage precipitation of the micro & macro-

fauna) is placed onto a slide using a pipette without stain and 

observed under microscope with 400X magnification. 

(Model:  Olympus CX33). Photographs of the fauna present 

in the sample are taken by a DSLR camera (Canon EOS 

1200D) attached to the microscope using laptop (connected 

to the camera). 
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IV. RESULT AND DISCUSSION 

 

In control site, surface soil is fully dominated by fragmented 

parts of Arthropod and nematode egg shell. Chelicerae legs 

are also noticed. At 6 inches depth mites and ants with 

appendages are also seen. At 12 inches soil sample are 

dominated by lesion nematode, micro arthropod and sting 

nematode. In experimental site (where chemical effluents are 

discharged by chemistry laboratory) surface soil having 

nematode egg with and without (or degenerated) egg shell. 

At 6 inches depth chain of eggs are also noticed. 

Surprisingly Dagger Nematode is also seen. At 12 inches 

depth Lesion Nematode and cyst Nematode are also seen. 

However for correct species identification Scanning Electron 

Microscopic Examination is requisite. The samples are sent 

for SEM analysis.    

 

 
Fig.5. Microscopically view (under 400X) of different 

representatives in Control soil. 

C1 - Leg & other body parts of Arthropods, C2 - 

Chelicerated leg of micro arthropod 

C3 - Nematode egg with shell 

(Note-C1, C2, C3 are found in Surface soil of the Control 

sites) 

C4 - Ant with all appendages, C5 – Mite 

(Note-C4, C5 are found in soil of 6 inches depth of the 

control site) 

C6 - Lesion Nematode 

C7 - Micro arthropod,  C8 - Sting Nematode 

(Note- C6,C7, C8 are found in 12 inches depth of the control 

site)  

 

 
Fig.6. Microscopically view (under 400X) of different 

representatives in Experimental site soil. 

 

E1& E2 - Nematode eggs with & without (degenerated) egg 

shell 

(NoteE1 & E2 are found in Surface soil of the Control sites 

E3 -Dagger nematode (Xiphinema sp.); E4 - Chain of eggs 

 ( Note - E3 & E4 are found in 6 inches depth of the 

experimental site)  

E5 - Lesion Nematode; E2 - Cyst of Nematode  

( Note – E2 & E5 are found in 6 inches to 12 inches depth of 

the experimental site) 

 

V. CONCLUSION AND FUTURE SCOPE 
 

Chemistry Laboratory usually during practical with certain 

chemical and after doing it the glass good and apparatus are 

washed off. The effluents are in direct contact with soil. 

Table 1 represents commonly used chemicals in Chemistry 
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laboratory for the partial fulfillment of their practical 

syllabus for both Core and Programme course on chemistry.  

 
Table 1:- Commonly used chemicals effluents of  Chemistry 

Laboratory of A. B. N. Seal College, Cooch Behar, West Bengal 

Observation  &  Statement 
References 

Consulted 

Salicylic acid reduces fecundity, growth & 

number of Cyst nematodes. 
[2]  

1,3 di-chloropropene acts as a nematicide for Sting 

Nematodes. 
[3]  

Benzaldehyde,  Salicyldehyde,  Borneol, p-

anisaldehyde, cinnamaldehyde cause 50% 

mortality in test population of root-lesion 

nematode Pratylenchus   brachyurus. 

[4]  

Strong acids & alkali destroy nematode eggs & 

reduce population of nematodes like root-knot 

nematode in experimental conditions. 

[5]  

Diluted acids such as dil. Sulfuric acid, nitric acid 

etc. (which mimics the chemical condition and 

composition of acid rain) affects immature stages, 

reduces fecundity, increases mortality rate in 

different types of mites. 

[6]  

p-nitrophenol is very toxic to nematode 

community. Total number of soil microarthropods 

decrease by almost 50% after application of 

trinitrotoluene (200μg/g) compared to control 

(unaffected) population. Oribatid mite & 

prostigmatid mite population are affected the 

most. 

[7]  

 

Extensive literature survey based on effects of chemicals on 

soil micro arthropod diversity clearly reveals the following 

conclusion related to effect of different chemicals. The 

observation statement & their references are tabulated in 

table 2. . 
 

Table 2:-Effect on laboratory chemical on soil micro arthropod 

diversity. 

Name  of  Chemical Formula 

Salicylic Acid C6H4(OH)COOH 

Benzaldehyde C6H5CHO 

Salicylaldehyde C6H4CHO-2-OH 

Sulphuric acid H2SO4 

Nitric acid HNO3 

Hydrochloric acid HCl 

Sodium hydroxide NaOH 

Ammonium chloride NH4Cl 

p-anisaldehyde CH3OC6H4CHO 

Cinnamaldehyde C6H5CH=CHCHO 

Borneol C10H18O 

Thymol C10H14O 

1,3 di-chloropropene C3H4Cl2 

Methyl bromide CH3Br 

Ethylene dibromide C2H4Br2 

p-nitrophenol C6H5NO3 

Trinitrotoluene C7H5N3O6 

In context of the above the present work equivocally express 

the fact that- 

 In control soil micro arthropods and their body parts, 

sting nematode, lesion nematode, nematode eggs, mites 

& ant population were found in the different layers of 

the collected soil. These organisms were not subjected 

to a chemical environment like that of the experimental 

soil. Also, nematode cyst, an indicator of adverse 

abiotic (in these case chemicals) / biotic conditions was 

also not being found. 

 In experimental soil there is lack of micro arthropods, 

mites & ant population. This indicates different 

chemicals listed in Table-1 affected survival & 

distribution of these organisms as seen in different 

studies (Table-2) mentioned above. 

 

There are also degenerated nematode eggs on the upper 

surface of the soil which probably is due to reaction with 

strong acids & alkalis. 

 

Lesion nematodes were not found in any depths of the 

collected soils probably due to presence of number of 

chemicals in the experimental soil (such as Benzaldehyde, 

Salicylaldehyde, Borneol, p-anisaldehyde, cinnamaldehyde 

etc) which inhibit population of lesion nematodes and their 

synergistic effect on them. Also, at a depth of 6 inches-12 

inches, cysts of nematode were found indicating adverse 

conditions faced by the nematodes & hence formation of 

cysts as a protective adaptation. Presence of lesion 

nematodes in both control & experimental soil may indicate 

that the concentration of chemicals was too low to affect the 

population of lesion nematode or some other factor. Further 

analysis is needed in this regard. As for the change of soil 

fauna according to depth, it was seen that surface layer 

contained mostly nematode egg, arthropods and their body 

parts. 
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