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MOLECULAR IDENTIFICATION AND GENETIC 
DIVERGENCE OF BACTERIAL ANTAGONIST 

PSEUDOMONAS FLUORESCENS BY  
16S rDNA BARCODES 

 
 
 
 
 

Abstract 
 

Diverse Pseudomonas spp. act as biological controls of plant pathogens, but 

the ecology of those natural populations is not well understood. Though 

biocontrol potential has been identified in multiple Pseudomonas strains, the 

linkages between genotype and phenotype is yet to be fully delineated. During 

this study potential strains of Pseudomonas fluorescens with antagonistic 

property against pathogenic fungus Fusarium sp. and Phytophthora sp were 

isolated from different geographical areas. The genomic DNA of these 

bacterial antagonists were isolated, 16S rDNA amplified and the PCR products 

were sequenced. The genetic variation among these strains was evaluated by 

16S rRNA gene (16S rDNA) typing and a phylogenetic tree was constructed. 

Conserved sequences such as 16S rDNA are expected to accumulate mutations 

over time, and thus serve as an excellent choice for genetic divergence 

analysis. Comparison of homologous sequences using sequence alignment 

techniques and construction of phylogenetic trees reveals the divergence 

among strains. 
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Introduction 

The genus Pseudomonas comprises a taxon of metabolically versatile 

organisms that are ubiquitous in soil and water [7]. Pseudomonas forms a large 

group of aerobic, nonsporing gram negative, chemo heterotrophic motile rods 

with polar flagella [8].This genus has been heterogeneous ever since Migula 

first named it in 1894 and thereafter described various species associated with 

this genus.  

Pseudomonas are aggressive colonizers of rhizosphere of various crop 

plants, and have a broad spectrum of antagonistic activity against plant 

pathogens, such as antibiosis (production of inhibitory compounds), 

siderophore production (iron sequestering compound) [11] and nutrition or site 

competition. Soil Pseudomonads generally produce fluorescent, yellow-green 

water soluble siderophores with both a hydroxamate and phenolate group; 

these siderophores have been classified as either pyoverdins or pseudobactins.  

In recent years Pseudomonas chloroaphis, P. fluorescens, P. veronii,      

P. putida, have received attention as they possess abilities to influence plant 

growth and development [1]. Many of them are also exhibit antagonistic action 

against several opportunistic soil-borne and seed borne fungi [2]. Of these 

Pseudomonas fluorescens make up a diverse group of bacteria that can 

generally be visually distinguished from other Pseudomonas by their ability to 

produce a water soluble yellow green pigment, pyoveridine [9]. 

Taxonomically, fluorescent Pseudomonas spp. belongs to the rRNA 

group I of the gamma subclass of Proteobacteria (7). The species with in this 

group have been differentiated on the basis of their DNA/DNA homologies 

[3]. This method of differentiating bacterial species is the most reliable one, 

since traditional classification of bacteria based on phenotypic features does 
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not always correlate with molecular taxonomy. Other methods based on 

cataloguing 16S rRNA have been shown to be reliable and effective.  

Materials and methods 

Isolation of Pseudomonas Fluorescens: 

Thirty soil samples (100 g) were collected from agricultural fields of 

different geographical areas of Kerala. The temperature and pH of these areas 

ranged from 22-32ºC and 6.5-7.5 respectively. The soil samples were 

subjected to serial dilution and plated onto nutrient agar media in order to 

purify the bacterial colonies. The individual colonies were further streak plated 

onto King’s B Agar. Strains showing fluorescence under UV light with 

diffusible pigments were selected from KB agar plates and purity was checked. 

The purity of the isolates was confirmed by gram staining. Further 

identification of these microorganisms was based on specific biochemical 

assays for Pseudomonas fluorescens. Five isolates out of 24 strains were 

selected for the analysis based only on the pigmentation in King’s B medium. 

The selected strains were preserved and stored at -20º C. 

In Vitro Production of Siderophores by Pseudomonas Fluorescens  

To determine the siderophores production, all isolated micro organisms 

were cultured on King’s B medium with specific growth conditions and 

incubated at room temperature for 5 days. The culture was subjected to 

centrifugation at 8000 rpm for 10 minutes to separate bacterial cells after 5 

days of growth and the supernatant was stored at 4ºC for further analysis. 

Determination of Antifungal Activity of Pseudomonas Fluorescens 

Two fungal pathogens were isolated from infected pepper plant and used 

for the study. The isolated fungal strains were identified as Fusarium sp. and 

Phytophthora sp. after morphological and Lactophenol cotton blue staining. 
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All the strains were preserved on PDA slants. Simultaneously Pseudomonas 

fluorescens was inoculated into peptone water and incubated at 37ºC. Briefly, 

Mueller Hinton agar plates were swabbed with the test organism. Then filter 

paper disc impregnated with spores of fungal pathogens, placed on the 

swabbed plate and incubated along with control plates. After incubation, the 

plates were analyzed for the growth inhibition. The diameter of growth 

inhibition including the width of the well was measured. 

Isolation of DNA from Bacterial Cultures 

One to three well isolated colonies were inoculated on Nutrient broth for 

overnight (12-16 hours) and 1ml of overnight cultures was centrifuged at 

12000rpm for 10 minutes and harvested the cells. It was further resuspended in 

1ml of 0.85% (w/v) NaCl solution and centrifuged as above, transferred the 

cells to the 2ml eppendorf tube. 

The supernatant was discarded and added 600μl of lysis buffer along with 

7μl of proteinase-K, vortexed and incubated at 650C for 1 hour. Equal volume 

of chloroform: Isoamyl alcohol (24:1) was added with gentle mixing by 

inverting the tubes for 2-5 minutes followed by centrifugation of the samples 

at 12000 rpm for 15 min at 40C. The upper aqueous phase was transferred to 

fresh eppendorf tube without disturbing the inter-phase and repeated the 

chloroform: isoamyl alcohol extraction. Again the aqueous phase was taken in 

fresh eppendorf tube and added 1⁄10 volumes of 3M sodium acetate (pH 5.2) 

add equal volume of ice-cold absolute alcohol. DNA was pelleted by 

centrifugation at 40C for 5 min at 12000rpm. The supernatant was discarded 

and rinsed the pellet twice with 70% ethanol, followed by maintaining the 

tubes for one hour in vacuum dessicator. After drying DNA was completely 

resuspended in 0.1 ml of DNA dissolving buffer. The samples of all the strains 
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were electrophoresed on 0.8% agarose gel in 1X TBE to check the concentration 

and the purity of isolated DNA.  

PCR Amplification of 16S rRNA Gene: 

PCR reactions for 16S rRNA gene region amplifications were carried out 

in Biorad Personal Thermal Cycler, USA employing the primers 10-30            

F - (Forward Primer) 5’-GAG TTT GAT CCT GGC TCA G-3’ and 530R         

(Reverse Primer) 5’-G(AT)A TTA CCG CGG CGG CTG-3’. PCR 

amplifications were performed in 25µl reactions containing 1X assay buffer 

(100mM Tris, 500mM KCl, 0.1% gelatin, pH 9.0) with 1.5mM MgCl2 (Genei, 

Bangalore, India), 5p moles of each primer, 200µM dNTPs (Genei, Bangalore, 

India), 1.5U Taq DNA polymerase (Genei, Bangalore, India) and 20ng of 

template DNA. To check DNA contamination, a negative control was set up 

omitting template DNA from the reaction mixture. 

The PCR conditions standardized with initial denaturation temperature of  

95°C for five minutes; 30 cycles of denaturation (94°C) for 30 seconds, 

annealing (58°C) for 30 seconds, extension (72°C) for 45 seconds followed by 

final extension at 72°C for ten minutes. The annealing temperature of the 

primers was also standardized by gradient PCR. All the primers synthesized by 

Sigma aldrich, Bangalore, 

To check the amplification, 4µl of each PCR product were loaded on 

1.5% agarose gels and 1X TBE as running buffer. Commercially available 100 

base-pair ladder (Banglore Genei) was used as standard molecular weight 

DNA marker to determine the weight of amplified product. The amplified 

products were sent for purification and DNA sequenced at Scigenom Labs Pvt 

Ltd, Cochin. 
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Analysis of Data 

The edited sequences (16S rDNA) were then used for similarity searches 

using BLAST (Basic Local Alignment Search Tool) programme in the NCBI 

GenBank (www.ncbi.nlm.nih.gov) DNA database for identifying the bacterial 

strains. The genetic divergence was also studied using bioinformatics tools 

(BIOEDIT and MEGA softwares).  

Result 
Isolation of Pseudomonas Fluorescens Strain 

Six different colonies were observed on King’s B medium and named 

Pf1, Pf2, Pf3, Pf4, Pf5 and Pf6 respectively. Pseudomonas fluorescens appeared 

as green colored, large sized mucoid colonies with irregular margin on 

macroscopical examination. It was further confirmed by various biochemical 

tests. Gram staining and motility study showed that most of the isolates are 

gram negative bacilli and motile. 

Biochemical test for The Identification of P. Fluorescens 

The biochemical properties of the isolates were noted and tabulated in table 

1.Primary results indicated that all the 5 isolates belonged to Pseudomonas genus. 

Table 1. Phenotypic characterization of isolates 

Biochemical test Result 
Indole Test    -ve 
Methyl red Test  -ve 
Voges Proskauer Test  -ve 
Citrate Utilization Test  +ve 
Urease Test  +ve 
Oxidase Test +ve 
Catalase Test  +ve 
Sugar fermentation Test -ve except for glucose  
Triple Sugar Iron Agar Test -ve 
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Antifungal Activity of Pseudomonas Fluorescens 

Positive antifungal result was observed for isolates Pf2, Pf3 and Pf4. 

DNA Isolation and Purification 

DNA was isolated from each bacterium and it was checked for its quality 

and purity by agarose gel electrophoresis. DNAs with high molecular weight 

were observed on the top of the gel without any RNA and protein 

contamination.  

PCR of the Isolated DNA 

PCR with the following conditions were standardized. Denaturation: 950C 

for 5 minutes followed by 940C for 30 seconds in the second cycle. Annealing 

temperature was standardized at 580C for 30 seconds followed by Primer 

extension at 720C for 45 seconds. The cycle was repeated for 29 times and a 

final extension at 720C for 10 minutes was followed. 

 

 
Fig 1:  PCR amplification of 16S rDNA region. 

Lane 1-5: (from left) shows amplified product. 
Lane 6: 1 kb ladder 
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Sequence Characteristics of 16S rDNA Gene  

The partial sequences of 16S rDNA gene were generated from five 

different bacterial strains isolated from soil. The sequence information was 

then submitted in BLAST (Basic Local Alignment Search Tool) program for 

similarity searches in the NCBI GenBank (www.ncbi.nlm.nih.gov) DNA 

database for identifying the bacterial strains. The nucleotide- nucleotide 

BLASTN 2.2.18+ programme was used for similarity searches which includes 

all databases like GenBank, EMBL, DDBJ, PDB sequences consisting of 70, 

81, 955 sequences with 24, 352, 352, 584 total letters. 

BLAST Result of the Strain pf-I     

The partial sequence information of 16S rRNA gene generated from the 

strain pf-I was submitted in the program BLAST for similarity searches. The 

result showed that the query sequence (pf-I) exhibit 100% identity with 16S 

regions of Pseudomonas spp. and shows maximum identity with the sequence 

of Pseudomonas spp. FY 32 (NCBI accession FJ465156.2).  

BLAST Result of the Strain pf-II     

The result showed that the query sequence (pf-II) exhibited 100% and 

99% identity  with 16S regions of Pseudomonas spp. and shows maximum 

identity with the sequence of  Pseudomonas spp. d112 (NCBI accession FJ 

950670.1).  

BLAST Result of the Strain pf-III     

The result showed that the query sequence (pf-III) exhibited 100% 

identity  with 16S regions of  Pseudomonas spp. and showed maximum 

identity with the sequence of Pseudomonas spp. 166 (NCBI accession 

EU730928.1).  
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BLAST Result of the Strain pf-IV    

The result showed that the query sequence (pf-IV) exhibited 100% 

identity with 16S regions of Pseudomonas spp. and shows maximum identity 

with the sequence of Pseudomonas spp. YR20(NCBI accession HM224401.1).  

BLAST Result of the Strain pf-V     

The result showed that the query sequence (pf-V) exhibit 99% identity 

with 16S regions of Pseudomonas spp. and shows maximum identity with the 

sequence of  Pseudomonas spp. FY32 (NCBI accessionFJ465156.2).Based on 

this it was concluded that  pf-V is a strain of Pseudomonas spp.    

Alignment of 16S rDNA Sequences 

The 16S rDNA sequences of the five strains were aligned using 

CLUSTAL W2 with default parameters through BIOEDIT Sequences Aligner 

editor 7.09.0. The non-informative sites were removed in BIOEDIT using 

editing option. Thus obtained Multiple Sequence Alignment (MSA) used to 

infer phylogeny of the strains. 

Multiple sequence alignment output obtained using CLUSTAL W2 with 

default parameters edited in BIOEDIT Sequences Aligner editor 7.09.0. 

Genetic Divergence and Phylogenetic Analysis of the 16S rDNA Sequence 

The 16S rDNA gene sequence of the five different strains of 

Pseudomonas sp. were aligned using BIOEDIT sequence alignment editor and 

were used to estimate genetic divergence values and for constructing 

phylogenetic trees (Neighbour Joining ‘NJ’ and maximum parsimony ’MP’ 

method) using MEGA 4. A total of 642 base pairs of alignment sequences of 

partial 16S rDNA sequences were studied in five different strains of Pseudomonas 

sp. and the following results were obtained.  
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Evolutionary Relationships of 5 Taxa  

The evolutionary history was inferred using the Neighbor-Joining 

method. The optimal tree with the sum of branch length = 0.27923780 is 

shown. The tree is drawn to scale, with branch lengths in the same units as 

those of the evolutionary distances used to infer the phylogenetic tree. The 

evolutionary distances were computed using the Maximum Composite 

Likelihood method and are in the units of the number of base substitutions per 

site. All positions containing alignment gaps and missing data were eliminated 

only in pair wise sequence comparisons (Pair wise deletion option). There 

were a total of 642 positions in the final dataset. Phylogenetic analyses were 

conducted in MEGA4. 

Genetic divergence of five strains of Pseudomonas sp. (pf-I, pf-II, pf-III, 

pf-IV, and pf-V) was computed based on 16S rRNA gene sequences  as shown 

in (table 2).The phylogenetic tree was further constructed using Neighbour 

Joining Method. 

Table 2. Genetic distance values between the isolates on phylogenetic analysis 

Sample  pf I  pf II  pf III  pf IV  pf V  

pf I  ****      

pf II  0.044  ****     

pf III  0.032  0.047  ****    

pf IV  0.165  0.180  0.155  ****   

pf V  0.000  0.044  0.032  0.165  ****  
 

Discussion and Conclusion 

Environmental and consumer concerns have focused interest on the 

development of biological control agents as an alternative, environmental 
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friendly strategy for the protection of agricultural and horticultural crops 

against phyllopathogens. Pseudomonas fluorescens is one such proven 

biocontrol agent [4]. Different strains of Pseudomonas fluorescens were 

isolated from soil samples and various biochemical tests were performed for 

identification and characterization of strains. In the present study, five strains 

of Pseudomonas fluorescens were selected and tested for their antifungal 

activity. Among the five, strain Pf-2, Pf-3 and Pf-4 showed more antifungal 

activity. The genomic DNA was isolated from each strain and the concentration 

and purity of the samples were checked by agarose gel electrophoresis. 

16SrDNA can be used as a tool for studying genetic divergence of bacteria and 

also for identification of bacteria at species or strain level [5]. 

Identification methods of bacteria based on phenotypic characterization 

fall short of basic requirements when applied to bacteria of aquatic origin or 

soil origin. Although rapid systems may be used, comprehensive tests require 

several steps and can only provide results after several days to several weeks. 

Due to the lack of specific documentation and well defined numerical profiles, 

result interpretation is especially time consuming. For these reasons, molecular 

methods based on RAPD-PCR amplification and/or sequencing of the 16S 

rRNA gene of taxonomic interest has been proven greater performance for 

characterizing most of the bacterial biocontrol agent. 

Although a variety of approaches are in use, most current microbial 

diagnostic research is focused on molecular methods such as comparative 

sequencing of PCR-amplified 16S ribosomal RNA genes (rDNA), hybridization 

with labeled probes or molecular beacons, phylogenetic microarrays, and reverse 

transcription of rRNA and amplification (RT-PCR) used in conjunction with 

hybridization probes or sequencing [6]. The part of the DNA now most 

commonly used for taxonomic purposes for bacteria is the 16S rRNA gene. 
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The 16S rRNA gene is also designated 16S DNA. [10]. 

The goal of the study was to identify the bacterial species from different 

ecosystems and to determine the genetic variation in their genome. An 

appropriate target gene like 16S rRNA gene is conserved enough to be 

amplified with broad range of primers and divergent enough to allow 

discrimination of closely allied species and it shows comparatively less 

sequence divergence within a species compared to the fast evolving genes. 

Because of the structural and evolutionary characteristics, partial sequence 

information of the slow evolving 16SrRNA gene has been widely used as 

molecular marker in the study of molecular phylogenetics. The present study 

has made its contribution by emphasizing the role of Pseudomonas fluorescens 

as a biocontrol agent and also on the impact of environment on diversity of 

specific microbial species. 
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PREPARATION OF RADIOPAQUE CHITOSAN 
MICROSPHERESUSING VARIOUS EMULSION SYSTEMS 

 
 
 
 
 
 
 
 

 

Abstract 
 

Nowadays, polymereic microspheres with radiopaque properties are used for 

various medical applications.  In view of the scope and ample potential of 

radiopaque polymer microspheres, an attempt has been made in the present 

investigation to develop radiopaque microspheres from chitosan, are 

promising to be applicable in medical field. X-ray visible microspheres of 

chitosan was prepared by in situ cross linking reaction with glutaraldehyde. 

Radiopacity  is imparted by the incorporation of barium sulphate.   Different 

emulsion systems like Silicon oil/ammonium oleate, Naphthenic oil/ 

ammonium oleate, Liquid paraffin / sorbitan sesqueoleate were tried. Among 

these systems, Liquid paraffin/sorbitan sesqueoleatesystem gave microspheres 

with perfect spherical geometry. These microspheres were characterized using 

infrared spectroscopy, XRD, Scanning electron microscopy and general 

clinical X-ray.These free flowing microspheres exhibited better surface 

morphology having excellent X-ray visibility. The study revealed that there 

is enormous scope for these microspheres for various applications in 

biomedical field.  

Key words: Chitosan, Radiopaque polymers, Microspheres 
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Introduction 

Radiopacity is now considered as a desirable property of implants used in 

surgery as it follows the post operative assessment of the fate of the implant 

using X-radiography1. Radiopacity is widely acknowledged as a property of all 

intra oral materials including denture base materials, denture liners etc. 

Elastomeric impression materials, endodentic sealers, posts and restorative 

materials, direct filling restorative materials and resin cement luting agents are 

all radiopaque2.However, until recently, these techniques were not sufficiently 

sensitive to direct polymers so that the physical changes that occur in polymer 

implants could be observed. Polymers cannot be detected by imaging 

techniques because they mainly contain the elements such as carbon, 

hydrogen, oxygen, nitrogen and in some cases elements like silicon (e.g. 

silicon rubber). Consequently, polymers exhibit relatively low electron density, 

which render them radiolucent. Sharp images can be obtained only from 

materials of high electron density3. Research into radiopaque polymers 

explores methods of increasing average electron density and specific gravity of 

polymers by incorporating heavy elements into these systems. One of the 

common practice is to introduce radiopacityvia radiopaque fillers. Additives 

such as barium sulphate, zirconium oxide, bismuth halides are incorporated to 

achieve the necessary X-ray contrast when they are produced by molding, 

casting, extrusion etc4-11.  

Polymeric beads with diameter in the micrometer range find use in 

various medical applications, such as bone cements12 in local delivery of 

drugs13 and in treatment of female stress urinary incontinence14,15. Yao et al16 

highlighted the preparation and properties of chitosan microspheres and 

microcapsules. Chitosanmicrospheres have been prepared by chemical 

denaturtion, ion-induced coagulationspray drying methods and multiple 
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emulsion techniques. Spray drying includes four sequential stages: atomization 

through a spray nozzle, contact of sprayed feed with warm air, drying of the 

droplets and collection of the solid chitosan. In drug delivery, chitosan 

solutions with drug can fed to a spray drier at a slightly acidic pH. The spray 

drying technique has been applied to chitosan suspensions, chitosan salts, 

chitosan (gelatin–ethylene oxide) and chitosan-ethyl cellulose mixture. 

Microspheres of chitosan, cross linked with glutaraldehyde, sulfuric acid or 

heat treatment, have been prepared to encapsulate diclophenac sodium by 

Kumbar et al17. In many studies chitosan has been crosslinked with 

glutaraldehyde to make it a rigid polymer to be used as a core material in 

controlled drug delivery. The most common method used to prepare chitosan 

microspheres is the chemical denaturation method. Chemical denaturation 

involves denaturation of chitosan in the inner phase of water/oil (w/o) 

emulsion. Denaturation is usually carried out using glutaraldehyde with 

continues stirring. The chemical cross-linking method for the preparation of 

chitosan microspheres involves emulsification followed by crosslinking. The 

cross linking of Chitosan took place at the free amino groups in all cases and 

lead to the formation of imine groups or ionic bond. Polymer crystallinity also 

increases after cross-linking. Micro spheres have smooth surfaces with size in 

the range of 40-230 μm. 

All the aforementioned reports pertaining to the preparation and 

characterization of microspheres in drug delivery applications, but 

considerable efforts are required to explore these microspheres for using as 

bulking agents. Barium sulphate is the most widely used compound for dental 

resins and bone cements to make it X-ray visible. It is very stable and less 

expensive. If a micro sphere with barium sulphate is prepared, it can be used as 

a core material with X-ray visibility. Herein, we report the results of the 



BHARATA MATA JOURNAL of Multidisciplinary Studies 
 

17 

studies related to the fabrication of X-ray visible chitosan microspheres using 

different emulsion systems. Microspheres prepared using liquid paraffin / 

sorbitan sesqueoleate system were characterized using infrared spectroscopy, 

XRD, Scanning electron microscopy and general clinical X-ray. These 

microspheres showed better surface morphology with excellent X-ray 

visibility. 

Materials and methods 

1. Materials  

Chitosanhaving a degree of deacetylation greater than 85 % was obtained 

from India Sea Foods, Cochin, India.  Barium Sulphate Silicone oil, Light 

liquid Paraffin oil used for the preparation of radiopaque systems was obtained 

from Merck India Ltd. Naphthenic oil of viscosity gravity constant of 0.87was 

supplied by Hindustan Organic Chemicals, Cochin. Glutaraldehyde (assay 25 

%, density 1.059-1.063 g/cc) was collected from Loba chemicals. Sorbitan 

sesqueoleate was obtained from Sigma Aldrich. Ammonium oleate was 

prepared insitu by the reaction between ammonia and oleic acid.  

2.  Preparation of Chitosan encapsulated Barium Sulphate microspheres 

Chitosan solution in acetic acid was used for the preparation of chitosan 

microspheres. The crosslinking reaction of chitosan with glutaraldehyde is an 

instantaneous one. 3% solution of chitosan in 2% of acetic acid having a 

viscosity of 55 cps and  degree of deacetylation > 85 % was used for this study 

 Using silicone oil/ammonium oleate and naphathanic oil/ 
ammonium oleate systems 

The dispersion medium was prepared by mixing 80 ml silicone oil, 

20 ml water, 0.38g ammonia solution and oleic acid (3.2 g). The 

mixture was stirred for 30 minutes. A paste of chitosan containing 
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barium sulphate was prepared by mixing 1ml of 3 % Chitosan 

solution in acetic acid with 1 mg of barium sulphate. It was 

vigorously stirred for 2 minutes. Then  glutaraldehyde saturated 

with toluene was added and vigorously stirred for another 2 

minutes. Aqueous glutaraldehyde solution was added at every half 

an hour interval and the reaction was continued for a total of 3 h. 

After the reaction, it was filtered, washed with different solvents 

such as acetone, diethyl ether to study the effect of the solvents on 

the morphology of Chitosan microspheres. It was then washed with 

water and then dried in vacuum at room temperature. 

Microspheres were also prepared in naphthenic oil using the same 

method. 

 Using liquid paraffin/sorbitan sesqueoleate system 

Equal volumes of heavy liquid paraffin and light liquid paraffin 

were mixed and the mixture was taken in a plastic beaker. 1 ml of 

sorbitan sesqueoleate was added and stirred well. Then a free 

flowing paste of 3 % chitosan solution containing BaSO4 was 

added while stirring.  Glutaraldehyde saturated with toluene was 

added and the stirring was continued at the same speed for 5 

minutes. After 5 minutes the stirring speed was reduced. Aqueous 

glutaraldehyde solution was then added at every 30 min intervals 

and the stirring was continued at room temperature for 3 h. After 

the reaction the spheres were filtered off, washed several times 

with hexane and water. The spheres were again washed with plenty 

of ice-cold water to remove excess acetic acid and glutaraldehyde. 

The microspheres were then dried in vacuum at room temperature. 
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3. Instrumentation  

The structural characterization of radiopaque chitosan microspheres 

have been carried out using Fourier Transform Infra-Red spectroscopy KBr 

pellets on a Bruker FTIR (model- Tensor 27 in the range 400-4000 cm-1) 

andPowder X-ray diffraction data were recorded using Rigaku D-Max Ni 

filtered Cu Kα radiation (λ=1.54 A°) diffractometer equipped with a 

monochromatic diffracted beam at a scan rate of 4° /min. Peak width at half-

height was used to assess the relative crystallinity. The morphological and 

surface analysis of the prepared microspheres have been done by employing 

scanning electron microscopy (Philips Scanning Electron Microscope (model 

XL30 ESEM FEG), in which the samples were sputtered with gold. 

Radiopacity of these systems were studied using a general clinical X-ray 

instrumentof 40 kV energy and 2 MAs current. . The microspheres were 

tightly packed in a polythene tubeand the X-ray films of the samples were 

taken by using Collimex general X-ray instrument. In this technique, the 

radiation from X-ray tubewas transmitted through the material and reaches the 

film, after processing the film (theradiograph) the negative image was obtained 

Results and discussion 

1) Studies on Chitosan microspheres prepared in Silicon oil/ ammonium 

oleate and Naphthenic oil/ammonium oleate emulsion system 

The scanning electron micrographs of microspheres prepared from 

Silicon oil/ammonium oleate emulsion systems, washed with diethyl ether 

and acetone were shown in figures 1a and 1b respectively. It was clear from 

the photographs that the microspheres prepared from naphthenic 

oil/ammonium oleate emulsion system do not possess good spherical 

geometry and surface smoothness. It may be due to the instantaneous cross-

linking reaction. The sphere size varies between 50-200 μm. 
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Fig 1: (a) SEM micrograph of microspheres prepared from Silicone 

oil/ammonium oleate system with diethyl ether washing 1(b) 
SEM micrograph of microspheres prepared from Silicone oil/ 
ammonium oleate system withacetone washing  

 

Figures 2a and 2b shows the SEM micrographs of microspheres 

obtained from Naphthanic oil/ammonium oleate system with diethyl ether 

washing and acetone washing respectively. In Naphthanic oil/Ammonium 

oleate system after washing in diethyl ether,the particles lost their spherical 

shape as shown in fig.2a. Perfectly spherical microspheres were obtained 

after acetone washing, but large clumping was observed in these spheres as 

in the case of silicon oil/water emulsion system (fig.2b). 

  
Fig.2 (a): SEM micrograph of microspheres prepared from naphthanic 

oil/ ammonium oleate system with diethyl ether washing 
2(b):SEM micrograph of microspheres prepared from 
naphthanic oil/ammonium oleate system withacetone washing  
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4. Studies on Chitosan microspheres prepared in Paraffin oil/ Sorbitan 
sesque oleate System 

Characterization 
 SEM Analysis 

The SEM micrographs of chitosan microspheres prepared from liquid 

paraffin / sorbiton sesque oleate system was shown in fig. 3. The 

microspheres formed have smooth surfaces, with sizes in the range of 30-

240 μm were obtained. In liquid paraffin/sorbitan sesqueoleate system 

cross linking reaction takes place in a slow and uniform manner in order to 

generate microspheres of good spherical geometry and non agglomeratory 

in nature. The degree of stirring (i.e., time and speed of stirring during 

emulsification) affects the size of dispersed droplets. The particle size 

depends on the viscosity of the dispersant and the dispersion medium, 

concentration of the stabilizing agent and stirring speed. It was also 

observed that the barium sulphate was firmly trapped inside the 

microspheres, as it did not leach out on prolonged standing in water on 

sonication. Chitosan microspheres obtained from liquid 

paraffin/sorbitansesque oleate shows better surface morphology than other 

two systems. Hence for further detailed studies we have chosen 

microspheres prepared from liquid paraffin/sorbitan sesqueoleate system. 
 

   
Fig.3: SEM micrograph of microspheres obtained from paraffin 

oil/sorbitansesqueoleate system 
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 Infrared Spectroscopy 

The comparitive study of IR data of chitosan microspheres and 

chitosan/barium sulphate microspheres revealed the presence of barium 

sulphate inside chitosan microspheres.The low frequency shift of 

chitosan / barium sulphate system compared to that of chitosan 

microspheres   is due to the interaction of barium sulphate and chitosan 

chain.( data not shown) 

• X-ray Diffraction Studies (XRD) 

Fig.4 shows the XRD analysis of chitosan (CHN) and chitosan/barium 

sulphate (CHN/BS) microspheres. It was clear from the figure that the 

broad peak at 2θ = 20.03 in chitosan was shifted to a sharp narrow peak 

at 2θ = 25.63 in CHN/BS. Also the narrow peaks at 2θ = 28.65, 32.58 

and 42.41 indicates the improvement of crystallinity due to the 

incorporation of barium sulphate inside chitosan microspheres. 
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Fig 4: X RD spectra of chitosan and chitosan / BaSO4 microspheres 
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 Radiopacity studies 

A positive print of X-ray photographs of the chitosan microspheres 

filled in a polyethylene tube is shown in fig.5.  

 
Fig 5: Positive print of X-ray photograph of chitosan microspheres 

containing barium sulphate (as filled in polyethylene tube) 
 

Chitosan contains carbon, hydrogen, oxygen and nitrogen and is 

radiolucent in nature. The X-ray visibility of the microspheres indicated the 

incorporation of barium sulphate inside the crosslinked chitosan 

microspheres. By the incorporation of barium sulphate, its electron density 

increases and it becomes radiopaque. The microspheres showed intense 

radiopacity due to the presence of barium sulphate inside these spheres. 

Conclusions 

Chitosan microsphere were prepared using different emulsion systems 

like naphthenic oil/ ammonium oleate, silicone oil ammonium oleate and 

liquid paraffin/sorbitan sesqueoleate Chitosan microspheres were 

successfully prepared by the in situ cross linking reaction with 
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Glutaraldehyde in liquid paraffin / sorbitan sesqueoleate emulsion system. 

This system  gave  perfect spherical chitosan microspheres. Radiopacity is 

imparted on chitosan microspheres by the incorporation of barium sulphate. 

Radiopaque microspheres of chitosan obtained were characterized using 

FTIR, XRD, SEM analysis and clinical X-ray studies. Efforts should be 

made to exploit these microspheres encapsulatedwith radiopacifying agents 

for biomedical applications. 
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LOW TEMPERATURE PREVULCANISATION OF 
NATURAL RUBBER LATEXUSING POTASSIUM  

ISOAMYL XANTHATE 
 

 

 

 
 

 

Abstract 
 

Potassium isoamyl xanthate(PIAX) was synthesized in the laboratory. 

Characterization of xanthate was done using Fourier Transform Infra Red 

(FTIR) and Nuclear Magnetic Resonance (1H-NMR) spectroscopy, Thermo 

Gravimetric Analysis (TGA) and Differential Thermal Analysis (DTA) 

techniques.PIAX in combination with zinc diethyl dithiocarbamate (ZDC) 

was usedan accelerator system for low temperatureprevulcanisation of 

natural rubber latex(NRL). Films were casted from the low temperature 

prevulcanised lattices and tensile properties of casted films were evaluated. 

The time needed for prevulcanisation was optimized. Effect of thermal 

ageing on tensile properties of the prevulcanised latex films was also studied. 
 

Key Words: prevulcanisation; potassium isoamyl xanthate;natural rubber latex 

 

Introduction 

The accelerators play a key role in latex products manufacturing sector. 

Accelerators having high activity are used in latex technology since 

vulcanization temperature is relatively low as compared to dry rubber.  

Xanthates and dithiocarbamates are two important ultra fast accelerators used 

in rubber industry. The nature of accelerator affects the special structure of 
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the rubber molecules, which in turn determines the physical, chemical and 

service properties of the rubber product. It is well known that combination of 

accelerators can be synergetic and the use of mixed accelerator systems for 

vulcanisation has received much attention.(1) 

The primary objective of the present work is to develop a novel 

accelerator system for the low temperature prevulcanisation of natural rubber 

latex (NRL). In order to enhance the physical properties of the rubber 

products, NRL must be prevulcanised before use.(2)  Prevulcanisation is the 

process of crosslinking the rubber particles in latex stage without affecting 

the colloidal stability of the latex. Drying of the prevulcanised latex produces 

a crosslinked film without any need for further vulcanization and thus, the 

physical properties of the final product can be effectively controlled by the 

design of crosslinks in the latex particle during prevulcanisation.(3-8) 

Prevulcanised latex is widely used for the manufacture of various dipped 

goods such as gloves, toy balloons, condoms, latex foam,  latex composites 

and blends.(9-13) 

The prevulcanisation of NRL can be effected by reaction with sulphur 

or peroxide and irradiation using UV or γ-rays.(14-23) Among the various 

techniques, sulphur  prevulcanisation is the most commonly used process in 

latex industry which achieves the desired physical properties for the product 

application. The alternative methods have not gained industry acceptance 

because of the inconsistency in the mass production practices of the latex 

products. Production of sulphur prevulcanised latex involves heating of raw 

latex with dispersions of various compounding ingredients such as sulphur, 

accelerator and activator until the required degree of crosslinking is 

obtained.(8) The rate of prevulcanisation reaction varies with different 
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vulcanizing systems and the extent of prevulcanisation has a profound effect 

on the final vulcanisate properties.(1) 

The quality of dipped rubber products is determined by the temperature 

of prevulcanisation. Optimum properties are obtained when crosslinking is 

done at the lowest possible temperature.At present, sulphur prevulcanisation 

of NRL is done industrially by heating the compounded latex at 600C for 2-3 

hours. This will affect the colloidal stability of the latex and also the physical 

properties of the films dried down from the latex. Lowering the 

prevulcanisation temperature has a great influence on improving the quality 

of the dipped rubber products, since rubber undergoes lesser degradation at 

lower temperature.  

The nature of accelerator used for crosslinking is an important factor 

affecting the temperature of sulphur prevulcanisation. Xanthates are one of 

the important organosulphur compounds prepared by reacting an alcohol 

with carbon disulphide (CS2) and an alkali such as sodium hydroxide 

(NaOH) or potassium hydroxide (KOH).(24,25) The use of xanthate in mining 

industry and various organic synthesis has been exploited for many years.(26-30) 

The role of xanthates in the vulcanization of rubber as an ultrafast accelerator 

has been under study by researchers for quite some time. Recently, Shiny et 

al reported the use of xanthates for the low temperature vulcanization of dry 

rubber compounds. The activity of xanthates is so high that they can bring 

about vulcanization even at room temperature.(31-33)  Xanthates prepared as 

their sodium and potassium salts are water soluble and are used in latex 

compounds, while their zinc salts being water insoluble are used in dry 

rubber compounds. The use of zinc, sodium and potassium butyl xanthates in 

combination with ZDC for the prevulcanisation of NRL at room temperature 

was already reported.(34,35) 
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Xanthates synthesized from secondary alcohols are reported to be more 

stable than those synthesized from the primary alcohols. Branching of the  

alkyl chain and increasing the molecular weight of alkyl group also tends 

to increase the stability of alkyl xanthate.(35) So PIAX in combination with 

ZDC is tried for low temperature prevulcanisation of NRL. This paper 

reports the details of synthesis and characterization of PIAX. It also 

presents the use of PIAX in combination with zinc diethyl dithiocarbamate 

(ZDC) as accelerator system for the low temperature(both room temperature 

and 400C) prevulcanisation of NRL. 

Experimental 
• Materials  

Isoamyl alcohol,KOH, and CS2 (supplied by E.Merck Ltd, Mumbai, 

India) used for the synthesis of PIAX and toluene used for swelling 

measurements were analytical grade. The compounding ingredients 

such as zinc oxide (ZnO), ZDC, sulphur (S) and dispersol F (M/s 

Standard Chemicals Co. Pvt. Ltd, Chennai, India) were commercial 

grade. High ammonia centrifuged NRL conforming to the specification 

BIS 5430-1981 was purchased from Njavallil Rubber Latex Pvt. Ltd, 

Cochin, India and was used for the prevulcanisation.   

• Instruments  

The instruments used in this study includeBruker-Avance III 400MHz 

Spectrometer,  Thermo Nicolet Avatar 370 FTIR Spectrometer using 

KBr pellet technique in the wave length range 400-4000cm-1, Perkin 

Elmer Diamond TG/DTA,  Universal Testing Machine Model 4411 

(M/s Instron, Buckinghamshire, UK). 
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• Experimental Procedure 

PIAX was synthesized by reacting equimolar amounts of isoamyl 

alcohol with CS2 and KOH. The molecular formula, molecular weight, 

reaction temperature and reaction time of xanthate are reported in Table 

2. The synthesized xanthate was characterized using FTIR and 1H-NMR 

spectroscopic techniques. FTIR spectrum was recorded using Thermo 

Nicolet Avatar 370 FTIR spectrometer and the result is reported in 

Figure 1. The 1H-NMR spectrum of PIAX was measured in deuterated 

water (D2O) containing tetra methyl silane as an internal standard using 

Bruker-Avance 400MHz Spectrometer. The result is reported in Figure 2. 

The thermogravimetric analysis was carried out in the temperature range 

of 500C to 5700C at a heating rate of 100C per minute in an atmosphere 

of nitrogen using Perkin Elmer Diamond TG/DTA. Sample weight is 

between 5-10mg. The TGA curve was given in Figure 3. Figure 4 

shows the DTA curve of PIAX. 

PIAX in combination with ZDC was used as accelerator system for the 

low temperature (both room temperature and 400C) prevulcanisation of 

NRL. 50% dispersions of the vulcanizing agents were prepared using 

the required amount of vulcanizing agents and distilled water by 

grinding in a ball mill under standard conditions. Dispersol F was used 

as the dispersing agent during ball milling to prevent the dispersed 

particles from reaggregation. Chemically it is sodium naphthalene 

formaldehyde sulphonate. NRL was deammoniated to 0.2% before 

compounding to avoid ZnO thickening. NRL was compounded as per 

the formulations given in Table 1. 
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Table 1.  Formulation of latex mix     

Ingredients Parts by weight(g) 
NR latex 
10% KOH 
10% Potassium oleate 
50% S 
50% ZDC 
50% ZnO 
50% PIAX 

167 
2.5 
1.0 
2.5 
1.5 
1.0 
1.5 

 

 After compounding the latex mixes were kept for maturation at room 

temperature for 24 hours with occasional stirring. After the maturation 

period, chloroform test of the compounded latex was done at an interval of 

one day for 6 days and the chloroform numbers are reported in Table 3. 

Chloroform test is performed by mixing the latex with an equal volume of 

chloroformand the chloroform number is determined. The following grading 

is defined.  Number 1: The coagulum is a tacky mass and break in a stringy 

manner when stretched. This represents an unvulcanised state. Number 2: 

The coagulum is a weak lump which breaks short when stretched. This 

indicates a lightly vulcanized state. Number 3: The coagulum is in the form 

of non tacky agglomerates. This indicates a moderately vulcanized state. 

Number 4: The coagulum is in the form of small dry crumbs. This indicates a 

fully vulcanized state.(36) 

Latex films of thickness 1mm were prepared by casting approximately 

50g of sieved compounded latex onto glass plates (15 × 15 cm) according to 

ASTM D 1076-88 and air-dried at room temperature. Equilibrium swell 

index and chemical crosslink density measurements of the latex films were 

done at an interval of one day for 6 days to determine the optimum time for 

prevulcanisation at room temperature. The tensile properties of these latex 
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films were measured after optimum prevulcanisation. At the same time 

prevulcanisation of NRL was also done by heating the compounded latex for 

one hour at 400C. Films were casted using this latex compound at 900C 

giving different cure times (15, 20, 25 and 30 minutes). Optimum cure time 

at 900C was also determined using equilibrium swelling experiments and 

tensile property measurements. Effect of thermal ageing at 700C for 24 hours 

on properties of prevulcanised NRL films was also studied.   

Equilibrium swelling volume measurements 

Circular samples of accurate weight (0.2g) were punched from 

prevulcanised NRL films and were immersed in toluene at room temperature 

and allowed to swell for 24 hours. At the end of this period, solvent adhering 

to the surface was removed with filter paper and the sample was weighed 

immediately in a closed weighing bottle. Toluene was removed by drying at 

room temperature, for a period not less than 3 days to a constant weight. The 

equilibrium swell index was calculated as  

Swell index (Q)  = 
W2 - W1

W1

; W2= swollen weight , W1= initial weight

          The value of Q gives an idea about crosslink density. Q>15, unvulcanised 

state; Q=7-15, lightly vulcanized state; Q=5-7, moderately vulcanized state; 

Q<5, fully vulcanized state. The results are given in Table 3. Values of Vr, that 

is, the volume fraction of rubber in the swollen gel were calculated by the 

method reported by Ellis and Welding from the following equation(37) 

Vr =
(D - FT)ρr

-1

(D - FT)ρr
-1  + A0ρs

-1
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where D=weight of the deswollen test specimen, F=weight fraction of 

insoluble components, T=weight of the test specimen, A0=weight of the 

absorbed solvent corrected for the swelling increment, ρr =density of the 

rubber, For NR ρr =0.92gcm-3, ρs =density of the solvent; For toluene 

ρs=0.886gcm-3 

Knowing the value of Vr, the crosslink density [1/2Mc], which 

represents the moles of crosslinked basic units per weight unit of the 

crosslinked polymer was calculated using Flory –Rehner equation.(38) 

- [ln (1-Vr) + Vr + χVr
2] 

2 ρrVs(Vr)
1/ 3Mc

1
=

2

 
where χ= interaction parameter; characteristic of the interaction between 

rubber and solvent; for NR-toluene, χ=0.42, Vs=molar volume of solvent; 

Vs=106.2 cm3mol-1 for toluene, Mc=number average molecular weight of the 

chains between crosslinks. It indicates the degree of crosslinking. The 

crosslinked polymers only swell in a non-reactive solvent and do not dissolve 

in a non-reactive solvent. Thus the degree of swelling in a non-reactive 

solvent determines the degree of crosslinking and the molecular weight 

between crosslinks. The higher the value of Mc, lower the crosslink density. 

The results are given in Table 3. 

Dumb bell shaped tensile specimens were punched out of the casted 

films. Stress-strain measurements were carried out at a crosshead speed of 

500mm/min on a Universal Testing Machine, model 4411.Tensile strength 

was measured according to ASTM D 412-87 (method A). All these tests 

were conducted at ambient temperature and an average value of five repeated 

tests was taken for each sample. Effect of thermal ageing at 700C for 24 

hours on crosslink density and tensile properties of prevulcanised latex films 
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were studied as per ASTM D 865-88 and the results are reported in Table 4. 

Variation of swell index and chemical crosslink density values of 400C 

prevulcanised latex films with cure time before and after thermal ageing are 

reported in Figures 5, 6respectively. Variation of the tensile properties of 

these prevulcanised NRL films with cure time before and after thermal 

ageing are given in Figures 7-11. 

Results and discussion 

• Preparation and characterization of potassium isoamyl xanthate 

The preparation of PIAX takes place according to the following equation. 

 

CH CH2

CH3

CH3

CH2 OH + CS2 + KOH CH2 O C S K

S

CH2CH

CH3

CH3

Potassium isoamyl xanthate
 

Table 2 reports the reaction temperature and reaction time of PIAX. 

Table 2. Reaction temperature and reaction time of PIAX 

Xanthate Molecular 
Formula 

Molecular 
Weight 

Reaction 
Temperature(0C) 

Reaction 
Time(Minutes) 

PIAX C6H11OS2K 202.378 300C 45 
 

Figure1 shows the FTIR spectrum of PIAX. The peaks at 2957.05cm-1 

and 2861.02cm-1 correspond to asymmetric and symmetric stretching of C-H 

bond in terminal CH3 group. The C-H bending vibration of the CH3 group 

gives a band around 1350cm-1. This bandis split into a doubletat 1377.43cm-1 

and 1329.35cm-1 which indicate the presence of more than one methyl group 

in the same carbon atom. The peak at 1090.17cm-1 corresponds to symmetric 

C-O-C stretching vibration. The peaks at 1147.64cm-1 and 658.73cm-1 

correspond to –C=S and –C-S stretching vibrations. 
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Fig.1: FTIR spectrum of PIAXFig.2:1H-NMR spectrum of PIAX 

 

Figure 2 shows the 1H-NMR spectrum of PIAX. There is a six proton 

doublet at δ=0.9ppm, a one proton septet at δ=1.7ppm, a two proton quartet 

at δ=1.5ppm, a two proton triplet at δ=4.2ppm showing the presence 

ofisoamyl group in PIAX. 
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Figure 3 shows the thermogram of PIAX. The decomposition begins at 

about 233.120C and terminates at about 3500C. The net weight loss is of 

approximately 48% corresponds to decomposition of PIAX to H2SO4. 

       

 
Fig.3: TGA curve of PIAXFig.4: DTA curve of PIAX 

The DTA curves show parallel peaks corresponding to the weight losses 

of the TGA curve. Figure 4 illustrates DTA curve recorded for 8.883mg of 

PIAX powder. The curve shows a sharp endothermic peak at about 241.010C 

corresponding to the decomposition of PIAX to H2SO4. 

Thus the structure of PIAX is 

CH2 O C S K

S

CH2CH

CH3

CH3
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• Prevulcanisation of NR latex at room temperature 

Table 3  shows the variation of chloroform number, swell index and 
chemical crosslink density of room temperature prevulcanised 
NRLwith prevulcanisation time.  

Properties
 

Prevulcanisation Time (Days)
1 2 3 4 5 6 

Chloroform 
Number 

Swell index 
Chemical 

crosslink density 
(g mol-1cm-3) 

3 
5.929 

2.54x10-5 

 

3
5.472 

2.94x10-5 

 

3
5.111 

3.26x10-5 

 

4
4.733 

3.68x10-5 

 

4
4.733 

3.68x10-5 

 

4 
4.733 

3.68 x10-5 

 

 

From the Table 3 it is clear that as prevulcanisation time increases, 

chloroform number increases and reaches a steady value. The increase in 

chloroform number with prevulcanisation time is due to the increase in 

crosslinking of rubber molecules inside discrete rubber particles dispersed in the 

aqueous phase of the latex. Chloroform number reaches a steady value after four 

days indicating that the optimum time needed for prevulcanisation of NRL at 

room temperature using PIAX/ZDC accelerator system is 4 days. The value of 

swell index decreases with prevulcanisation and reaches a steady valueafter four 

days. The decrease in swell index value is due to the increase in crosslinking 

between rubber molecules with prevulcanisation time. Thus swell index canbe 

used as an indicator for the formation of crosslinks. The extend to which the 

sample swells is an inverse measure of the degree of vulcanization. Table 3 

again shows thatcrosslink density increase with prevulcanisation time and attains 

a steady value after 4 days. The increase in crosslink density with 

prevulcanisation time is due to the increased number of crosslinks between 

rubber molecules during prevulcanisation. From chloroform number, swell 

index and crosslink density measurements it is clear that NRL can be 

prevulcanised at room temperature using PIAX/ZDC system and it takes 4 days 

for optimum prevulcanisation. 
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Table 4 shows the properties of room temperature prevulcanised NRL 

films before and after thermal ageing. 

Table 4. Properties of prevulcanised NRL films before and after thermal 
ageing  

Properties Before Ageing After Ageing 
Swell index 
Chemical crosslink density 
Tensile strength(MPa) 
Elongation at break(%) 
100% Tensile modulus(MPa) 
300% Tensile modulus(MPa) 
500% Tensile modulus(MPa) 
700% Tensile modulus(MPa) 

4.733 
3.83 × 10-5 

26.90 
1081 
0.69 
1.28 
1.87 
4.07 

4.250 
4.87 × 10-5 

28.70 
1053 
0.71 
1.32 
1.92 
4.12 

 

From the Table4 it is evident that the values of crosslink density, tensile 

strength and tensile modulus(100%, 300%, 500% and 700%) of room 

temperature prevulcanised NRL films increases after thermal ageing. Films 

prepared from room temperature prevulcanised latex undergoes an exposure 

to high temperature(700C) for 24 hours during thermal ageing. At this high 

temperature, further crosslinking occurs between rubber molecules due to the 

consumption of excess crosslinking reagents. Thus the increased crosslink 

density after thermal ageing can be explained with the formations of new 

crosslinks by free curative residues such as elemental sulphur, cure 

accelerator residues and zinc complexes remained in the vulcanisate.(39,40) 

Especially, free sulphur remained in the vulcanisate reacts well with rubber 

chains.(40) A pendent sulfide group terminated by an accelerator residue 

reacts with another pendent group of the neighbouring rubber chains leading 

to the formation of new crosslinks. The mobility and mixing of polymer 

chains across the particle-particle interface increases by the application of 

temperature during thermal ageing. This would promote gradual coalescence 
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between rubber particles and lead to better film forming properties. This, 

along with increased crosslinking between rubber molecules cause an 

increase in tensile strength of films prepared using latex compound.  

• Prevulcanisation of NR latex at 400C 

Figure5 and 6 shows the variation of swell index and chemical crosslink 

density of 400C prevulcanised NRL films with cure time before and after 

thermal ageing. Figures 7-11 show the variation of tensile properties of 400C 

prevulcanised NRL films with cure time before and after thermal ageing. 
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Fig.5& Fig.6:  Variation of swell index and chemical crosslink density of 400C 

prevulcanised NRL films with cure time before and after thermal 
ageing. 
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Fig.7: Variation of tensile strength of 400C prevulcanised NRL films with 

cure time before and after thermal ageing. 
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Fig.8& Fig.9: Variation of elongation at break (%) and of 400C 

prevulcanised NRL films with cure time before and after 
thermal ageing. 
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Fig.10 & Fig.11: Variation of 500% and 700% tensile modulus of 400C 

prevulcanised NRL films with cure time before and after 
thermal ageing. 

From the Figure 5 it is clear that as cure time increases swell index 

value decreases and reaches a minimum value for 20 minutes cured sample. 

So the optimum cure time was found to be 20 minutes at 900C. From the 

Figures 6-11 it is evident that the crosslink densities and tensile properties 

increases as cure time increases and optimum properties were obtained for 20 

minutes cured samples. Elongation at break values decreases as cure time 

increases and reaches a minimum value for 20 minutes cured samples. Thus 

both swelling measurements and tensile property measurements suggests that 

the optimum cure time was 20 minutes at 900C.  Properties of latex 



        Bharata Mata College, Thrikkakara 

42 

prevulcanised at 400C were improved after thermal ageing at 700C for 24 

hours. The increased crosslink density and tensile properties after thermal 

ageing can be explained with the formations of new crosslinks by free 

curative residues such as elemental sulphur, cure accelerator residues and 

zinc complexes remained in the vulcanisate. 

Conclusions 

      PIAX can be prepared in the laboratory. PIAX in combination with 

ZDC can be used as effective accelerator system for low temperature 

prevulcanisation of NRL. PIAX being water soluble, it’s mixing to latex is 

easy. From equilibrium swelling experiments and tensile property 

measurements, optimum time needed for prevulcanisation at room 

temperature is found to be four days. Thermal ageing at 700C for 24 hours 

improved the tensile properties of room temperature prevulcanised NRL 

films. The main advantage of using PIAX/ZDC accelerator system is that 

NRL can be prevulcanised without temperature, which leads to high energy 

saving and making the process more economic. Again, colloidal stability of 

the latex can be improved due to the non-application of temperature. 

PIAX/ZDC system can also be used for the prevulcanisation of NRL at 400C.  
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Abstract 

Sparks of resistance can be felt at multiple levels when one analyses texts 

from the 'other worlds'. Problems of racial discrimination and forced cultural 

assimilation faced by the ‘Metis’, an indigenous mixed breed from Canada, 

are different from that of the other natives. To resist stereotypical images 

circulated by the white dominant society, these writers explicitly and 

implicitly use many strategies. Clever use of language and portrayal of the 

colonized body have become power tools in the hands of these writers. 

Writing for the Metis writer is an anti-imperial tool. The colonized subject's 

body has been an object of the colonizer’s fascination and repulsion in 

sexual, pseudo-scientific and political terms. This is now seen as an 

unjustified product of ethnocentric policies. This paper proposes to discuss 

how works of Metis writers Maria Campbell and Breatrice Culleton voice 

their resistance. For this Campbell's Halfbreed and Culleton's   In Search of 

April Raintree are taken up for study. The slightly veiled autobiographical 

heroines of these novels ascertain that a new Metis generation is on the 

process of evolving out. 

Key words: Protest literature, anti-imperial tools, halfbreed,  Metis 
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Maria Campbell and Beatrice Culleton are the forerunners of today’s 

Metis resistance writing from Canada. The condition of the ostracized Metis 

is more complicated than any other group in the Canadian Diaspora. Metis 

have multicultural ancestors. They are not ‘all’ Cree like their mothers 

though they speak their language and are not ‘all’ English or European like 

their fathers though they bear his genes. They are a mixed population of 

predominantly French speaking Roman Catholics who traditionally earned 

their livelihood by hunting and trapping. Their language, their identities, 

their whole culture has been misinterpreted for long by the white dominant 

society of Canada. This paper proposes to analyze how the language and the 

native body has been used to resist discrimination by these writers taken up 

for study.  

When a post-colonial writer is forced to use the imperial language due 

to lack of a proper alternative it becomes an anti-imperial tool. The result is 

the production of English which usually diverges from the syntactic 

regulations of the Queen’s English. These Hybrid languages are used to 

project a culture’s story and speak its concerns. At the same time, the use of 

the variant ‘Englishes’ offers one effective means of refusing to uphold the 

privilege of the imperial language which has dominated both the fictional 

world and the wider social realm till then. By writing in English, both 

Culleton and Campbell submit to the imposed standards of the imperial 

language and subscribe to the reality it sustains. The colonised people’s 

language was never good enough. It could not pass the test when rubbed 

against the touch stone – the Queen’s language.  So they use the so called 

imperial language not only as a powerful mode of communication but as an 

indispensable cultural mediator. English becomes an inevitable index to 
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cultural understanding. The shift in social register shows the determination of 

post-colonial writers to speaking in voices less inflected by imperialism. 

Linguistic pluralism is an important part of traditional Metis identity. 

But because they could not communicate in the imperial language their case 

was always ignored. “the Halfbreeds needed interpreters so if an English-

French interpreter was called they would say that they talked only Cree and 

when a Cree speaker was brought in it was vice-versa. …..the case was 

closed” (Campbell 68). Today Metis women cannot be ignored because they 

write in the language of their oppressors. In the only passage of her 

autobiography relating to language, Campbell refers to three language clans 

around her. “the Isbisters, Campbells and Vandals…. We spoke a language 

completely different from others.” (Campbell 23) However there is complete 

absence of the dialectal voice in her autobiography and also of the Cree 

language, apart from some isolated words eg. Cheechum covered her face 

saying, “Ayee ee Tan-sa ay se yat chick o-kik (what’s wrong with these 

women?”  (Campbell 40) 

Maria Campbell recognizes English has to be adapted to the needs and 

traditions of Metis experience. The world has a new voice centre which tells 

why and how the Metis assembled behind Louis Riel and Gabriel Dumont, 

the Metis national leaders, in their historical struggle for recognition. Cheryl 

is terribly upset by the history taught at school. “If this is history, how come 

so many Indian tribes were wiped out? How come they haven’t got their land 

anymore… Lies! Lies! Lies! Your history books does not show how white 

people destroyed the Indian way of life. That’s all you white people teach to 

cover your tracks!...” (Culleton 57) 
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No narrative techniques are adapted for the sake of literary excellence or 

attention. Due to their close association with the dominant race the Metis 

develop a dialectical relationship and imbibe the ideology that comes with 

the language. But they cannot appreciate the language because it is a bunch 

of lies. To a native woman, English is like an ideological onion whose 

stinging layers of racism and sexism must be peeled away before it can be 

fully enjoyed. “ I was not allowed to speak Cree and I spoke very poor 

English….. at home I could not speak English because my parents and 

grandmother were very traditional….. the only time I could ever be myself 

was on the piece of land that separated me from school and family. (Lutz 47) 

The hegemony of writing discourses began for Maria with her first day 

at school. But her very informal way of telling her story has helped her put 

the ‘mother’ back into the language. In fact both writers have brought in a 

new socio dialect, by interspersing the imperial language with the native 

language whenever required. We can find that its components are dialogically 

related to each other. They communicated with each other, but are also 

contaminated by each other, thereby leading to the displacement of authority 

of one single language. Culleton’s and Campbell’s writing is a form of 

resistance even when they narrate their life stories. Blunt or subtle any 

writing from this part is protest literature. Authors turn to facts of biography 

to humanise the much dehumanised “Indian”. Native writing cannot be 

included under well-defined genres, styles or schools. Native readers cannot 

look at English words as the same way as non-natives may, for they have 

many ‘other’ associations formed during the days of silence and oppression. 

For them it is difficult to accept words like savage, primitive, squawk, 

redskin, civilized, developed, Lazy, tribal etc as neutral.  
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Oral cultures emphasise not only the sound and rhythm of language but 

also its accompanying paralinguistic features like society, culture, nature and 

politics. Ancestral figures speak the native tongue reinforcing its gravity. 

Cree to the Metis signifies history, their roots. Campbell, who had very 

strong ties to her Metis community, uses the fertile ground of Metis, Cree, 

and French symbolism and traditions to create a highly aesthetic, imaginative 

autobiography borrowing immensely from the story telling traditions passed 

to her. The influence of her residential school background can also be seen in 

her language.  In contrast, the stark plain style of In search of April Raintree 

is a testimony of the deprived familial and cultural affiliations. It   displays 

more of a résistance/criticism against foster homes and creation of a generation 

without proper roots and misguided ideals about their future and identity. 

The hegemony of English if lost when a marginised writer uses the 

imperial language to write about oppression and suppression caused by the 

imperial race. Being bilingual Metis writer can cross borders easily. However 

such endeavours are not always met with cultural tolerance. But they are not 

silent suffers anymore. They have proved they are survivors and not victims. 

The presence of a trickster is an important aspect of oral culture. The 

traditional trickster survives incredibly challenging experiences only to live 

and begin again. The characters of April and Maria can be associated with 

this tradition. Maria is among the first indigenous writer who successfully 

utilized the coloniser’s language to articulate her oppression. 

As Soyinka argues, post-colonial writers are compelled to “stress such a 

language, stretch it, impact and compact, fragment and reassemble it with no 

apology, as required to bear the burden of their experiences, even if such 

experiences are not formulated within the conceptual idiom of the 

language.”(1988:107)   



BHARATA MATA JOURNAL of Multidisciplinary Studies 
 

51 

Physical appearance especially colour is an important tool for 

subjugation and discrimination. Post-colonial writers now use this difference 

as a means of resistance. They try to tell the world how their 'body' was used 

against them as a means of oppression. By discussing their plight these 

writers are working against stereotyping their clan. As Cheechum said “they 

make you hate yourself.” But not anymore says Campbell and Culleton 

through their novels. 

Half of the Metis even resembled the white in colour but they spoke 

Cree. Because of their colour many Metis thought they could mix well and 

quickly. But they soon found out that they had only two choices, either 

assimilate or vanish. April and Maria try to assimilate. So they forget their 

roots and built up an entirely new concept of themselves. Cheryl on the other 

hand fights and vanishes. The disorientation, the fragmentation and the 

uncertainties she felt was due the binary opposites created by the dominant 

society. White, human and beautiful are opposed to black, bestial and ugly. 

The colonisers try to educate the natives in such a way that they reproduce its 

assumptions, habits and values – that is mimic the coloniser. But this 

moulded body was not accepted completely. There was a 'lack' in spite of all 

efforts put in by the natives. They were still different in spite of their colour 

and education. 

I am ashamed. I can’t accept… I can’t accept being a Metis. That’s 

the hardest thing I‘ve ever said to you, Cheryl. And I’m glad you 

don’t feel the same way I do. I’m proud of what you’re trying to 

do. But for me, being Metis means I’m one of the have-not. And I 

want so much. I’m selfish. I know it, but that’s the way I am. I 

want what the white society can give me. (Culleton 110) 
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When the body becomes an object, subjectivity is lost. In the novels 

discussed here the protagonist fail to place their bodies in a proper space of 

their own. So they feel alienated from their people and culture. They begin to 

associate native blood with an array of problem they face, like poverty, 

broken families, drinking problems, ill treatment at foster homes, difference 

in appearance etc. But by writing out they come to an understanding  with 

themselves and force themselves and others to place their bodies in a private 

and public space of their own. Without knowing, when they began to write, 

these writers created a space, a theory of their own. Their issues which are 

content specific and which spread cross political geographies became a genre 

of its own.  

 “Skin, as the key signifier of cultural and racial difference in the 

stereotype (of race), is the most visible of fetishes “. (Fanon. F 1967: 24). So 

evolution of characters confused about colour of skin and purity of blood 

form an important element in these novels of resistance. Presence of native 

grandparents especially grandmothers with strong cultural rooting is used as 

a strong counter-discourse. Cheechum in Halfbreed is a pillar of strength.   

Maria and April are confused lonely and rootless in the beginning but by the 

end of their narratives they become self reliant, peaceful and reconnected to 

their roots. 

The native child looks up at his parents and finds in them all that the 

dominant society claims to be negative. In children’s fiction the white 

heroes and black villains form points of ideological and physical 

identification. The lineation of the protagonist is evident when April prefers 

Nancy Drew stories while Cheryl loves history books on native literature. 

During her childhood games with her siblings Maria wanted to act the role 

of Cleopatra. But she was declared unfit due to her “black skin” and 
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“nigger like hair”. The self-image of one’s body is constructed right from 

childhood. The body internalises this and regulates itself. Imperialism 

subjects the colonised body to various other disciplinary regimes to 

instigate and maintain the desired hierarchies of power. Maria's married life 

draws ones attention again to the physical body which is adorned for the 

benefit of her white relatives by marriage. April also distances herself from 

her sister to gain more acceptability in society. Such trivial incidents show 

how even the most basic functions are inflicted by discourses of power. 

Astonishingly all regulations of behaviour nonetheless territorialises the 

body in the long run. 

Rape is prominent signifier in a number of novels from the post-colonial 

world. It is portrayed by all novelists who recognise it as a signifier where 

gender and race intersect.  Such incidents are brought into novels to reveal 

less about the experiences of the oppressed and more about the rape 

mentality of the oppressors. April is surprised that she was mistaken for her 

sister Cheryl and raped. Her rape jolts her back to her ‘reality’. Her rape is 

not only a physical violation but also a shattering of April’s belief that she 

can merge with the white society because of her physique. Her torturer was 

surprised that a Squaw could be so good. The law enforcement agency also 

accuses her of inviting rape. But according to April except for her long hair 

she was ‘white’. Maria also faces domestic violence from her white husband. 

As all these images of sexual violence suggests, women’s bodies often 

function in post-colonial fiction as the spaces on and through which larger  

territorial or cultural battles are being fought. In a similar fashion, 

representations of fertility, pregnancy, and motherhood take on political 

inflections in many novels from the native world. With bodies anatomised by 

the imperial gaze, the women are positioned as merchandise and thus are 
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denied all sense of subjectivity. “Oh I have read about Indians. Beautiful 

people they are but you are not exactly Indians are you? What is the proper 

word for people like you” one asked. “Women” Cheryl replied instantly. 

“No, no I mean nationality” “Oh I’m sorry. We are Canadians” (Culleton 

116) 

Both writers juxtapose  natives against white characters in an attempt to 

ridicule the prior colonizers’ culture representations. Smoky, parents of both 

the novelists, Cheechum, etc are all natives. The rapist, Maria's and April’s 

husbands and their families are all representatives of the white society. The 

dominant white society by the end of the narratives find that they have 

themselves been contaminated by the violence they have inflicted on the 

'other'. Portrayal of 'misfit' bodies decentralizes the powers of imperial 

society in a subversive way. The body which has been violated, degraded, 

maimed, imprisoned, viewed with disgust, or otherwise compromised, has a  

particular relevance to post-colonial literatures and invariable functions 

within some kind of allegorical frame work. Most often the personal site of 

the body becomes a sign of the political fortunes of a collective culture, a 

sign which must be actively reconsidered. The defeated, violated, self-hating, 

drunkard that they have become has to  be seen as a physicalised metaphor of 

imperial violation. It cannot be separated from social formations, symbolic 

topography and construction of the subject. This idea has been put forward 

by critic like Stallybrass and White in their discussion of Native theatre and 

the novels being consider have ample proof for it. Finally admitted to a larger 

audience native literary voices combine to alter the historical nature of 

discourses and to play a prominent role in revising the canon from which 

they were long excluded. 
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ENSEMBLE OF AESTHETICS: A COMPARITIVE STUDY 
OF KATHAKALI AND MURAL ART 
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Sree Sankaracharya University of Sanskrit, Kalady. 
 

Kathakali and traditional temple murals exhibit a lot of similarities 

when looked upon from the historical, thematic, aesthetic and ideological 

perspectives. An attempt to historicize the art forms would serve as an eye 

opener to the common man . Kathakali is an art form that developed in the 

17th century whereas murals had their origin thousands of years ago. But 

detailed studies would provide us with the knowledge that both these art 

forms had a rebirth during the Bhakti movement .Prior to the Kulasekhara 

period, Hinduism had not enjoyed a position of primacy among the religions 

of Kerala. However, its establishment then spectacularly eclipsed the rival 

faiths of Jainism and Buddhism and the Dravidian forms of worship. Within 

the established Hindu culture, it was the religious movement of Bhakti, 

which emphasized the notion of salvation through devotion which in turn had 

a great impact on the development of these art forms.   

Kathakali is a synthesis of many arts and periods of development built 

upon the framework of the Sanskrit histrionic tradition and the indigenous 

Dravidian culture of the south. There is a well known legend regarding the 

circumstances that led to the origin of ‘Ramanattom’, the immediate 

progenitor of Kathakali. The Prince of Kottarakkara (a place near 

Thiruvananthapuram), wished to see ‘Krishnanattom’ evolved by his 

contemporary in Calicut, but the Zamorin disdainfully rejected his request. 

Veera Kerala Varma of Kottarakkara meditated, had an inspiration and 

Ramanattom originated which later became Kathakali.  The art form enjoyed 
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the patronage of Travancore rajas like Kartika Tirunal (1724-98) and his 

successors. A troupe was maintained by the royal palace itself. In Cochin 

too, the rulers patronized the leading artists and sponsored performances in 

all the major temples. Land holding gentry also maintained troupes. By the 

second decade of the twentieth century, the staging of the Tamil musical 

dramas started eroding the popularity of Kathakali. Half educated Malayalis 

thought that it was fashionable to despise native art forms. The great 

depression of the 1930s worsened the conditions further, as land owning 

families began to feel the pinch for money which led to the neglect of 

Kathakali troupes. Gurus formed their own troupes and wandered on foot 

from temples to temples and households to households seeking opportunities 

to perform and subsisted on the base provision of food and occasional 

presents of clothes from admirers. 

Mural paintings in temples also, to an extend, unveils the narrow-

mindedness of the elite classes as they wanted these paintings to remain 

within the four walls of the temple unseen and untouched by the low castes. 

Attempts were not made to bring traditional murals to the forefront. 

Intertextuality is a significant factor that operates in these art forms. 

Kathakali is a synthesis of a variety of art forms like Theyyam, Kootiyattam, 

Mudiyettu, Krishnanattam, Theeyattu and Kalaripayattu. Mural paintings on the 

other, is an art form that evolved from the influences of Thaliyolachithrangal, 

sculptures and also Kalamezhuthu. 

At the thematic level, both Kathakali and traditional murals are based on 

Hindu religious mythologies. They depict the lives and adventures of gods 

and goddesses in Hindu puranas. The enactment/portrayal of myths in art 

forms takes the audience to a transcendental level by taking on the ritual 
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aspect of communal experience. It clearly points out the self consciousness 

about the relationship between myth and life that is discovered in Hindu 

literature. 

The art forms bring in the hierarchical distinctions that prevailed in the 

society. All over India the caste system had sorted people according to their 

birth into rigid categories of wealth and power, or into degrees of poverty 

and powerlessness. This was done according to their membership of four 

broad castes, Brahmin, Kshathriya, Vaishya, Sudra, or else according to 

their exclusion as caste-less members of society. While the responsibilities 

of the Brahmins lay in prayer, worship and religious instruction, the 

concerns of the Kshatriya lay in warfare, those of the Vaishya in commerce 

and husbandry and those of the Sudra in service, in a system of economic 

interdependence. 

The major signs that reveal this class consciousness are the colours used 

in the art forms. Usually the elitist class is represented in green or blue 

symbolizing their satvika guna or noble nature. Characters of low origin are 

depicted in black, which clearly portrays the marginalization experienced by 

the lower classes. Even the victory of good over the evil is connotative as it 

can also imply the victory of elite classes over the marginalized. 

Power relations and patriarchal ideologies that existed in the society are 

also concealed in these art forms. The female characters gain less importance; 

they are only subordinate to males. In Kathakali, they belong to the minukku 

who usually submits themselves to men. The art forms glorify those female 

characters who are completely submissive and obey men without any 

hesitation. Those characters who go beyond the words of their men get into 

trouble. The plight of Sati in Dakshayaga would exemplify this well. 
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Sati, the daughter of Daksha and the better half of Siva, fails to obey the 

words of Siva and goes for the Dakshayaga. Daksha insults Sati and as a 

result, she is forced to embrace death. It is a consequence of her disobedience 

which is a quality that is not usually attributed to an ideal wife/ woman. In 

traditional murals, female characters usually appear in the shades of red, as 

women are categorized into the rajasa quality (subordinate to the satvikas). 

These paintings objectify women by representing them as mere objects that 

satisfy men’s crave for pleasure. 

At an aesthetic level, both the art forms give to the spectators the real 

experience of rasa by transcending them to a realm of jouissance. 

Anandavardhanas’ elaboration of Bharata’s aphorism established within rasa 

an emotion like a real emotion but not a real one. The phenomenon is not 

psychologically real but artistically real. Freeing one’s self from all egoistic 

taints and establishing a condition of independent spiritual activity surely 

involves a degree of transcendence. The aesthetic experience in its 

transcendence of ego, intellectual categories, personal pleasure, pain, doubt, 

hesitation and all other mental elements which disrupt its compact self-

sufficiency, is a liberating experience. It frees the human consciousness from the 

limitations of mental inhibitions, passive or blind passions, and consequently, as 

Aristotle maintained with regard to the value of tragedy, it exercises a healing 

effect, leaving the individual spiritually soothed and refreshed. 

At the formal level, both the art forms have unique structures of their 

own. Kathakali on the one hand is a dance drama that portrays religious 

myths through action. Murals on the other, is a portrayal of myths on walls 

through paintings. However, both spectacle the religious ideologies of 

Hinduism. A detailed study of both the art forms would provide its critics the 

insight that both are representations of the same ideologies through different 
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mediums. While Kathakali communicates through its music, enactment and 

mudras, murals communicates through the postures and expressions. 

Kathakali offers a blend of a variety of rasas. The rasa evoked by the 

togetherness of Siva and Sati is sringara. When Sati is insulted, there arises 

the emotion of karuna. Siva, after the death of Sati, along with Virabhadra 

and Bhadrakali represents raudra. However, towards the end, when Daksha 

becomes a disciple of Siva, it is bhakti rasa that is evoked. 

A semiotic analysis of the same story gives us the hints about power 

relations and patriarchy. Sati, a woman, is insulted. She is inferior to the 

male characters Siva and Daksha. Through the story of Sati, the audience 

internalizes the ideology that women are supposed to obey men and are not 

allowed to take decisions alone. Those women who do not obey the orders of 

men would suffer. Sita, in Ramayana also gets into trouble because she 

disobeyed Lakshmana by crossing the Lakshmanarekha. 

Portrayals of lord Krishna is very often found in the temples of Kerala. 

Images of Krishna and Radha, Krishna in the midst of gopikas are liked by 

people of all places. The dominant emotions in these paintings are sringara 

and depict Krishna’s love for women. The depiction of gardens and palaces 

enchants the viewers. The elegant attire of Krishna and gopikas add on to this 

emotion. The fullness of youth in Krishna as well as the women folk makes it 

more pleasing. The vibrancy of the colours also contributes to this. The 

paintings of Krishna are usually based on the erotic love that arises out of 

union. The glances, movements of the eyebrows, and eyes, and the soft and 

delicate postures represented in the paintings transcends the viewers to a 

different world altogether. However, the same painting would deconstruct 

itself by exhibiting the elements of polygamy. It elucidates how women 

become mere puppets in the hands of men. 
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Like every literary text, art forms also carry within them their own 

critiques. It is the disposition of the viewers to interpret it in the way they 

please – either as an art form that upholds divinity or else as an art that 

exhibits the discriminations and bias in a positive way. 
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The European impact upon the society of Kerala was manifested in 

different ways. While some of them focused on expanding trade and 

commerce with Kerala, others went about establishing a kind of religious 

hegemony of Christian institutions. Amidst these there were a section of 

people who worked as missionaries in the remote places of Kerala. They 

were confronted with superstitious beliefs and ignorance of the society. They 

worked to liberate the people from all these through education. Their mission 

in Kerala was focused along these lines. Consequently the missionaries 

began a new kind of educational system that made significant changes in the 

socio-cultural fabric of the society.  

The missionaries touched the realm of education and became the 

founders of the Western education system in India. Seminaries were 

established to give training in Christian ideology, and western education was 

imparted as a part of it. They started separate schools for girls and boys, 

residential schools, teachers training institutions and other different training 

centers. Thus, along with the Gospel, they spread the western education in 

the length and breadth of the country. 

Though the missionaries have done commendable services in Kerala 

from 15th century onwards, it was in 19th century, Kerala witnessed great 

developments in the education and intellectual atmosphere. They provided 

innovative projects in Kerala. Among them the introduction of the novel 
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concept of special schools for girls brought tremendous changes in the social 

conditions of Kerala. They offered free accommodation, dress and food to 

the girl students to encourage the parents who were initially hesitant to 

educate their daughters. The Missionaries started appointing well educated 

students, tutored by them, in their schools. This was an encouragement to the 

parents to send their children, including girls, to Schools. 

Women’s education was another important vision presented by 

missionaries here. 1860 the Cambridge Nicolson Institute was established by 

Rev. John Hoksworth for imparting training to missionaries. Later this 

institution became a Teacher’s Training School for girls.In the 1901 Census; 

Travancore became the first state in India in women’s education. In 

Travancore, among 1000 women 31 were literate. It was a good rate when 

compared to the other states in India. In Bombay the ratio was 11 for 1000.  

In the field of women’s education the efforts and contributions of the 

missionaries have a unique importance.  They established teacher’s training 

schools for girls with the aim to make them confident, self sufficient and 

powerful against superstitious beliefs.          

The missionaries possessed a wide apparition about the education of 

low class people in the society. Under the caste system the study of Vedas 

was the monopoly of the higher class; especially Brahmins and the right to 

this was denied to sudras and other untouchables. Caste system was 

denounced in their schools by the missionaries who admitted all students 

who were interested in education. Initially this created resentment among the 

high class students who were reluctant to share the class rooms with the 

sudras. The students from the lower class also hesitated to come to the 

classes. To resolve this problem the missionaries began to start separate 

schools for the lower class.  
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In 1861 a school was started for ‘Pulayas’ (untouchables) in 

Trivandrum. The Missionaries also started evening classes for those who 

worked in the estates and other firms. To encourage the education of the 

erstwhile slaves, Rev. Meed gave the teacher one ‘pana’ for a boy and one 

and a half ‘pana’ for a girl, besides their monthly salaries. As a result more 

than a thousand ‘slave students’ were admitted to the schools of Neyyoor 

Mission Centre. 

With the efforts of missionaries in 1904 the Government decided to 

provide primary education to all students including the ‘sudras’. 

Subsequently in 1911-1912 Government schools were opened to ‘Pulayas’ 

and all other low class students. These attempts helped in redeeming the 

caste system and the practice of slavery that existed in the educational field 

in the state. 

The educational activities of missionaries caused for the development of 

vernacular languages also. They studied Malayalam and prepared hundreds 

of textbooks on languages, Physical Science, History, Social Studies etc. 

Thus, they taught regional books in vernacular languages. Malayalam, Tamil 

and Sanskrit were taught in their schools along with English.  

Education was considered by them as an effective tool in aiming for a 

caste-ridden society. The ‘New Veda’ advocated by the missionaries opened 

its doors to all people without discrimination on the basis of caste or creed. 

The educational opportunities provided by the missionaries to the social 

outcasts enabled them to acquire knowledge and necessary skills. Education 

widened their horizon to freedom and they became more powerful. 

Eradication of slavery was one and another objective of missionaries in 

Kerala. By 1783 the Government in England had stopped the import of African 
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slaves into the British colonies. Slavery had come to an end in England by 1833. 

The British Government wanted to implement the same in India too with the 

support and help of the missionaries. V. Nagam Aiya wrote, if the missionaries 

had not tried to uplift the untouchables or avarnas, majority of the Hindus could 

not have risen from their pathetic living conditions. Though there were bitter 

resentments and threats from higher community, missionaries bravely stood 

against the ruin out situation and presented a new ideology in India”.  

Through the interference of missionaries the major sections of the 

oppressed communities in Kerala were prepared to fight for their freedom 

and privileges denied to them hitherto. They realized that without the strong 

support of an external force their emancipation would not be possible and 

that the wretched customs and practices were not on God’s decision but were 

manmade. In 1835, Rev. Peet released all the slaves from Munroe Thuruth 

(island).Peet’s declaration was considered as the ‘first charter of freedom’ for 

the slaves of Kerala that led to the development of a new social order in the 

history of Kerala. Rev. Peet declared,  

We the undersigned, acting as trustees of Munroe Island, do 

hereby declare that who has hither to been slave of the soil is 

from this time liberated by us and made a freeman and that his 

wife and offspring are wholly and forever free are regarded by 

us only as hired servants and that none has any right to bring 

them into servitude again. At the same time, we declare that we 

do not consider ourselves as released from any just claim which 

his wife or offspring may have upon us according to custom, 

privilege or law in consequence, of their having been slaves.  
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This revolutionary step urged the British Indian Government to think 

about the liberation of slaves. Acting in this direction the Government came 

forward to study the real conditions of slavery that existed. 

After studying the situation the Government passed an Act in 1843 to 

abolish slavery completely. Unfortunately the act was applicable only to the 

British India and the system continued in Travancore and Cochin.  The 

missionaries focused on eradicating slavery from these two independent 

states. The Government of India Act of 1843 instilled courage, confidence 

and enthusiasm in the minds of the missionaries. The missionaries aimed at 

the complete freedom of slaves in Kerala. 

On 19th March 1847, the missionaries submitted a Memorandum to Sri 

Uttradom Thirunal Marthanda Varma of Travancore. In the Memorandum 

they informed the Government that there were 164864 slaves in the country 

according to the Census of 1836. They also urged the Government to stop 

types of slavery  in Travancore, prevent slave trade, allow the slaves to 

acquire wealth, enjoy life, and remove hereditary slavery were the objectives 

of missionaries. 

Both caste system and the slavery ensured the availability of the labour 

force that sustained predominantly the agrarian economy. Any change in the 

pattern was feared to upset the equilibrium. The Government also disliked 

incurring the wrath of the nobles in the society. Hence, there was inordinate 

delay in taking any action on the Memorandum. On 12th March 1849 General 

Cullen submitted another memorandum. He recommended various measures 

to phase the abolition of slavery, starting with the emancipation of the 

Government slaves. Despite all these efforts, it seems that the Maharaja of 

Travancore was hesitant in taking any hasty measures. 
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The Cochin Government however, responded favourably to the request of 

the missionaries to put an end to this social evil. In 1854 Diwan Sankara Warier 

ordered the release of all the slaves in Cochin. The abolition of slavery was also 

declared thereafter. As a result of the 1854 Declaration, 58,000 slaves including 

6,500 Government slaves were released in Cochin. Travancore Government also 

abolished slavery completely from the State of Travancore.  

The emancipation of the slaves not only freed them from the clutches of 

their owners but also granted them many rights which were unimaginable to 

them. They got permission to acquire property, enjoy wealth and facilities to 

build own houses. They also enjoyed freedom from caste laws. Many of 

them began to be appointed in the Government offices and coffee estates. In 

January 1884 the Government issued a Circular declaring that courts, office, 

public highways and markets were for the use of all classes.  

In such a situation the missionaries encouraged the down trodden 

sections to become economically self sufficient. The conditions of down 

trodden people were impossible without economic freedom in Kerala.  Hence 

missionaries helped the down trodden sections to indulge in economic 

activities and establish their own indigenous economic basis. They tried to 

give education in technology and other economic matters and showed a way 

to exist without dependence.  Missionaries provided training in sewing and 

knitting to girls with this view. 

In 1819 Mrs. Meed opened a Technical School at Nagarkoil to promote 

their economic life. In the next year Rev. Meed established a Technical School 

in the same place. Printing and Book-binding were taught here. Shortly, a 

number of Technical Schools were started in different parts of the country. 

Students were taught to make paper, sugar, indigo, etc. To impart Medical 
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training in the treatment of diseases the Missionaries even started Medical 

schools at Neyyoor. This attempt encouraged the Government and the people 

to give technical education to the children. According to the Census of 1901, 

there were four technical Schools in Kochi run by the missionaries. These 

technical schools provided opportunities for self employment among down 

trodden sections of the society. These efforts of the Missionaries enabled the 

low class people to find their own indigenous economic bases. 

Introduction of printing press in Kerala empowered the cultural field 

too. The medium of Printing Press caused for everlasting contributions to 

literature and cultural history of Kerala. Among them the most important 

missionaries were Benjamin C Bailey and Dr. Herman Gundert. Benjamin C 

Bailey of the ‘Church Missionary Society’ worked at Kottayam while Dr. 

Herman Gundert of the ‘Basel Mission’ chose Tellichery for his work. 

A number of printing presses came into existence during this period among 

them some prominent presses that existed at this time were the ‘St. Joseph Press’ 

of Fr. Chavara Kuriakose Elias at Mannanam, ‘Amalolbhava Mathavinte 

Achukoodam’ and ‘St. Joseph Press I.S. Among the contributions of these 

presses, the publication of ‘Nazrani Deepika’ in 1877 and ‘Sathyanada 

Kahalam’ in 1876 deserve special mention. On the whole, the printing press 

made remarkable and valuable contributions to the 19th century literature in 

Kerala. It improved education and influenced Kerala culture so much. Actually, 

sincere and unselfish efforts of missionaries in the different fields prepared the 

land of Kerala for a through change in every aspects of her culture and thus, 

Kerala reached to the apex of intellectual revolution or renaissance. 
 

Conclusion 

         Nineteenth century was a period of changes in the social, economic and 

cultural spheres of Kerala. The effects and activities of missionaries ushered 
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the neglected and isolated group into the mainstreams of the society. The 

education obtained made the women free from ignorance and superstitious 

beliefs. They were also trained to live more independently. This marked a 

major turning point in the history of women in Kerala. As well as, the law 

class people or sudras also were made powerful with knowledge and began 

to live independently without caste rigidities.  Education provided a new 

vision, approach, and attitude to life in the down trodden society. All   these 

efforts of the missionaries had a far-reaching impact upon the culture of the 

society as well as the ethos of Malayali. The social set up underwent 

revolutionary changes.  It was the far reaching and fruitful activities of 

missionaries led to a renaissance or Reawakening movement in the social 

and cultural atmosphere of Kerala. Later it was taken up by eminent socio 

religious leaders such as Ayyankali, Sree Narayana Guru, Chattambi 

Sawamis and Vagbadanandha. Hence, it should not be forgotten that they 

had only carried out and popularized that had earlier been started by the 

missionaries from the 16th century onwards in the soil. 
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Abstract 

As the resident community of destination is one of the major stakeholder of 

tourism, their support is inevitable for the sustainable development of the 

destination. The review of literature shows that the resident’s perceptions of 

tourism impacts are the major predictor of their support. Using the social 

exchange theory as the theoretical basis, the present study examines local 

residents’ perceptions of tourism impacts and how those perceptions 

influence their support for tourism development. The study was conducted in 

Kumbalanghi village in Ernakulam district. Through the study the major 

variables which predict the resident community support are explored and 

they are ‘community economic benefits ‘,‘community welfare benefits’ , 

‘community cultural benefits’, ‘community socio-environment cost’,  

‘community economic cost’ and  ‘Community social cost. The result and the 

implication are also explained. 

Key words: Resident community support, the perceived tourism impacts. 
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The success of any tourism development requires the active support of 

resident's population without which the sustainability of the destination is 

uncertain.  The participation and acceptance of the ‘resident community’ is 

crucial for tourism development. The importance of community involvement 

in tourism is highlighted in the ‘World tourism leaders meeting’ on the social 

impact of tourism which suggest that countries should as a first priority, 

support greater involvement of communities in the planning, implementation, 

monitoring and evaluation processes of tourism policies, programs and projects. 

Similarly the ‘Asia Pacific minister’s conference’ on tourism and environment 

suggested that tourism should foster ‘resident community’ involvement and 

integrated tourism planning for sustainability (Murphy Peter. E et al.,2006,   

p.288 ). It is important for the governmentt to consider information about the 

impacts of tourism from the local community’s perspective when planning for 

the industry. Recognizing the active participation of the local community as an 

inevitable part of sustainable tourism, researchers pay a great deal of attention to 

understand residents’ perceptions and the support for the industry, resulting in 

numerous studies on the topic (e.g., Ko et al. 2002, Byrd et al.2009; Gursoy et al, 

2010; Lee et al. 2010; Nunkoo et al. 2010; Yu et al, 2011; Nunkoo et al 2011, 

Nunkoo et al 2012).  

Most studies on the relationship between the perception of impact and 

support for tourism development refer to the Social Exchange Theory (SET) 

(Yoon et al. 2001, Byrd et al.,2009; Gursoy et al., 2010; Lee et al., 2010). 

The relationship between residents’ attitudes toward tourism impacts and 

their support/opposition for tourism development is further supported by the 

Theory of Reasoned Action (TRA) (Ajzen et al. 1980; Fishbein et al. 1975). 

Using these two theories as the base, the purpose of this exploratory study is 
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to examine local residents’ perceptions of tourism impacts and how those 

perceptions influence their support for tourism development. 

Community Support for Tourism 

Most studies on the relationship between the perception of impact and 

support for tourism development refer to the Social Exchange Theory (Yoon 

et al.2001, Byrd et al., 2009; Gursoy et al., 2010; Lee et al., 2010). Ap (1992, 

p. 668) describes SET as ‘‘a general sociological theory concerned with 

understanding the exchange of resources between individuals and groups in 

an interaction situation.’’ From a tourism perspective, SET implies that 

residents’ support is based on their evaluations of the benefits and costs 

resulting from the industry (Andereck et al., 2005). The social exchange 

theory views community attitudes towards tourism development as a trade-

off between the benefits and costs perceived by community members 

(Zhang, et al. (2006). Accordingly, a resident population is likely to support 

tourism if the perceived positive impacts outweigh the negative 

consequences (Allen et al., 1993; Gursoy et al. 2006; Gursoy et al., 2010). 

According to this notion, perceptions are affected by the perceptions of the 

exchange people believe they are making. Consequently, individuals who 

evaluate the exchange as beneficial perceive the same impact differently than 

someone who evaluates the exchange as harmful. The usefulness of the 

theory is confirmed by several studies (e.g., Gursoy, et al., 2002; Gursoy et 

al. 2004; P. Dyer et al.2007, Lee et al., 2010; Nunkoo et al., 2010). The 

relationship between residents’ attitudes toward tourism impacts and their 

support/opposition for tourism development is further supported by the 

Theory of Reasoned Action (TRA) (Ajzen et al. 1980; Fishbein et al. 1975). 

When assessing the relationship between attitudes and intentions, past 

researchers have been able to successfully incorporate the theoretical 



        Bharata Mata College, Thrikkakara 

78 

underpinnings exerted in TRA. The TRA, as its name implies, indicates that 

individuals are rational, they make use of all available information, and they 

evaluate the possible implications of their action before they decide to engage or 

not engage in a particular decision (Ajzen, 1985). According to TRA the critical 

component to predicting behaviors is an individual’s intentions, which in turn is 

an antecedent of actual behavior. Both the SET and TRA theories suggest that 

residents are likely to support tourism development as long as they believe that 

the expected benefits of development exceed the cost of the development. That 

means the resident community evaluates an exchange based on the positive and 

negative impacts of tourism. 

Perceived Positive Impacts of Tourism 

Most of the studies on residents support for tourism suggest that 

majority usually support tourism as an important economic development 

tool. Tourism increases the employment opportunities (Mason et al., 2000, 

Yoon et al 2001, Gursoy et al., 2002, Dogan et al., 2004, Dyer et al., 2007, 

Untong et al., 2010, Nunkoo et al. 2011, Nunkoo et al.2012). Tourism also 

helps to improve the local economy (Gursoy et al., 2004) and it provides 

revenue for the local government (Yoon et al., 2001, Ko et al., 2002, Dogan 

et al., 2002, Dogan et al., 2004, Dyer et al., 2007). The tourism industry 

attracts more investments (Yoon et al., 2001, Ko et al., 2002, Gursoy et al., 

2004, Dyer et al (2007), Untong et al., 2010, Nunkoo et al., 2011, Nunkoo et 

al., 2012). Tourism helps in income generation and it also raises the standard 

of living of the resident community (Yoon et al., 2001, Ko et al., 2002, 

Nunkoo et al., 2011).The public facilities and the recreational facilities are 

improved because of tourism (Ko et al., 2002, Gursoy et al., 2002, Teye et 

al., 2002, Andereck, et al., 2005, Dyer et al., 2007, Nunkoo et al., 2011). 

Tourism promotes cultural exchange and encourages variety of cultural 
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activities (Yoon et al., 2001, Gursoy et al., 2002, Teye et al., 2002, Ko et al., 

2002,  Gursoy et al., 2004,  Andereck, et al., 2005, Dyer et al., 2007, Nunkoo    

et al., 2012). In general the reviewed literature suggests a positive relationship 

between residents perception of positive impacts and resident support (Yoon      

et al., 2001, Ko et al., 2002, Gursoy et al., 2004, Nunkoo et al., 2011). Base on 

the conceptual and empirical discussion the following hypothesis is proposed. 

H1: There is a direct positive relationship exist between the perceived positive 

impacts of tourism and local community support towards tourism 

development. 

Perceived Negative Impacts of Tourism 

Even though tourism provides a number of benefits for the community, 

there exists the negative side also. Tourism increases the cost of living, 

increases real estate cost and it also results in the increase of prices of goods 

and services (Ko et al., 2002,  Gursoy et al., 2004, Dyer et al., 2007, Nunkoo 

et al., 2011, Látková et al., 2012). As a result of tourism the crime rate 

increases, creates congestion problems and the traffic accidents are also 

increases (Yoon et al., 2001, Ko et al., 2002, Gursoy et al., 2002, Gursoy      

et al., 2004, Andereck, et al., 2005,  Nunkoo et al., 2011, Látková et al., 

2012). The destinations become overcrowded and this creates problem for 

community (Yoon et al., 2001, Teye et al., 2002, Nunkoo et al., 2012, 

Látková et al., 2012). The tourism development also causes different types of 

pollutions (Yoon et al., 2001, Ko et al., 2002, Dyer et al., 2007, Untong et al., 

2010, Nunkoo et al., 2011, Nunkoo et al., 2012). Cultural degradation is 

another problem created by the tourism industry (Yoon et al., 2001, Nunkoo      

et al., 2012). Alcoholism, Sexual permissiveness and prostitution are the other 

cite negative impacts (Ko et al., 2002, Teye et al., 2002, Andereck, et al., 2005, 
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Nunkoo et al., 2011, Nunkoo et al., 2012). The research on residents support 

has revealed that the perceived negative impacts are negatively related to 

residents support. Based on the literature review the following hypothesis is 

formulated. 

H2:  There is a negative relationship exist between the perceived negative 

impacts of tourism and local community support towards tourism 

development. 

Research Questions 

Research question no1: Whether there is any relationship between the 

resident’s perception of tourism impact and support for tourism 

development? 

Research question no2: What are the different tourism impact factors which 

determine the resident community support for tourism development?  

Study Methodology 

This study is based on both primary and secondary data. The secondary 

data is based on the literature review which includes major tourism journals, 

PhD thesis and important tourism websites. The Kumbalanghi village in 

Ernakulam district has been selected as the study area for primary data is 

collection. Kumbalanghi village is promoted as the first model tourist village 

in Kerala as well as in India which is located along the coast of Kochi. The 

data was collected from the local resident community of Kumbalanghi using 

random sampling method. The data collection instruments were developed to 

systematize the collection of data and to ensure that all the respondents are 

asked the same questions and in the same order. The questionnaires were 

developed with open-ended and close-ended questions. The questionnaire 

was personally administered with the respondents. 
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Limitations of the Study 

 The sample size may not be very large to generalize the results. 

 It is limited to information provided both by primary and secondary 

data 

Sample: The data was collected from the resident community of 

Kumbalanghi village using random sampling method. Data was 

collected from 2 wards of the village where tourism has been 

promoted. Every 5th house in a street was selected as the sample.  A 

structured self-administered questionnaire was used to collect data 

from 100 households in Nov-Dec 2012. All the items were 

measured on a 1-5 likert scale (1=strongly disagree, 2=Disagree, 

3=neither agree nor disagree, 4=Agree, 5=strongly agree). 

Analyses and the Results 

The analyses were done using SPSS 21. Underlying constructs measuring 

resident’s perception of positive and negative impacts were identified using an 

exploratory factor analysis. The perception of positive and negative impacts was 

examined by using Cronbach reliability. The relationship between the 

perception of positive and negative impacts and support for tourism was tested 

using correlation analysis and linear regression analysis. To detect scale 

dimensionality, an EFA with a principal component method with varimax 

rotation was conducted. The appropriateness of factor analysis was 

determined by examining the Kaiser–Meyer–Olkin measure of sampling 

adequacy and Bartlett’s test of sphericity. A value of 0.60 or above from the 

Kaiser–Meyer–Olkin measure of sampling adequacy test indicates that the 

data were adequate for EFA (Tabachnick et al., 1989). A significant 

Bartlett’s test of sphericity was also required. In order to ensure that each 
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factor identified by EFA had only one dimension and each attribute loaded 

only on one factor, attributes that had factor loadings of lower than 0.40 and 

attributes loading on more than one factor with a loading score of equal to or 

greater than 0.40 on each factor were eliminated from the analysis (Hattie, 

1985).  

A total of 100 responses were analyzed. 34 respondents were male 

(34%) and 66 were female (66%). The age distribution of the sample was as 

follows below 20(n=11, 11%), 20-30(n=12, 12%), 30-40(n=24, 24%),        

40-50(n=28, 28%), 50-60(n=16, 16%), above60 (n=9, 9%). The majority of 

the sample was studied up to 12th level (43%), followed by 10th (41%), then 

graduate (14%) and only 2% post graduate. Out of the total sample 77% were 

married, 14% were unmarried, 3% separated and 6% widow. 27% of the 

samples were employed in tourism related business and 73% were not 

engaged in tourism related business. The entire samples were native of 

Kumbalanghi village. The result of EFA is presented in table1 and table2 

(see appendix B) 
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Table 1: the result of EFA- The perception of positive impacts of Tourism 
 Factor 1 Factor2 Factor 3 
Tourism has created more jobs for your community. .960   
Tourism has attracted more investments to your community. .930   
Tourism is likely to provide more business for local people and 
small businesses. 

.928   

Tourism is likely to create additional tax revenues from tourists 
for the local government. 

.923   

Tourism helps to increase the personal income of the resident 
community. 

.932   

Standard of living of the community has increased because of 
tourism. 

.890   

Tourism revenues are more important than revenues from other 
industries for local government. 

.590   

Tourism helps in the regional development of the area. .619   
Tourism helps in the improvement of the appearance of 
resident's area. 

.658   

Tourism helps to improve the quality of life of local community .803   
Tourism creates a variety of jobs for the residents in the 
community. 

.917   

Tourism helps in the infrastructure development of the area 
(Transportation &communication). 

 .921  

The shopping facilities are improved because of Tourism.  .911  
The public facilities are improved because of Tourism.  .908  
Tourism provides more parks and other recreational areas for 
local residents. 

 .879  

Tourism improves the standard of roads and other public 
facilities. 

 .925  

Tourism increases the level of urbanization.  .896  
Tourism development leads to better maintenance of roads and 
other local facilities. 

 .915  

Tourism is likely to encourage development of a variety of 
cultural activities by the local residents. 

  .801 

Tourism is likely to result in more cultural exchange between 
tourist and residents. 

  .532 

Meeting people from other regions of the world is a valuable 
experience to better understand their culture and society. 

  .606 

Tourism creates opportunities for cultural exchange and education.   .634 
Tourism helps to create awareness/recognition of the local 
culture and heritage. 

  .627 

Eigen value 13.79 4.482 1.433 
The total reliability of positive impacts (Cronbach's Alpha) .967 
The total variance explained 85.683 
The Bartlett's Test of sphericity(significance level) .000 
The KMO measure of sampling adequacy 0.884 

Note: Items with a factor loading of higher than 0.40 are shown. Exctraction method: principal 
componenet analysis. Rotation Method: varimax with Kaiser Normalization. 
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Table 2:  Results of the EFA (n=100)-The perception of negative impacts of 
Tourism 

 Factor 1 Factor2 Factor3 
Tourism is likely to change our community's precious 
traditional culture.  

.885   

The crime rate has been increased because of Tourism. .939   

Tourism is likely to result in traffic congestion. .838   

Tourism is likely to lead to prostitution in your community  .757   

Tourism has resulted in alcoholism. .847   

Tourism has created damage to natural environment and 
landscape. 

.773   

Tourism has resulted in environmental pollution (litter, 
water pollution, air pollution and noise pollution) 

.899   

 Tourism increases the number of driving hazards. .823   

Tourism is likely to lead more vandalism in your 
community. 

.857   

The prices of goods and services have increased because 
of tourism. 

 .766  

The cost of living has increased because of Tourism.  .605  

Tourism disrupts the peace and tranquillity of the 
residents. 

 .668  

Tourism has resulted in noise pollution.  .853  

Tourism produces large quantities of waste products 
which are harmful to the local community. 

 .852  

Local residents are likely to suffer from living in a 
Tourism destination. 

  .548 

Construction of hotels and other tourist facilities are 
likely to destroy the natural environment.  

  .603 

Eigen value 9.948 2.322 1.42 

The total reliability of positive impacts (Cronbach's 
Alpha) 

0.947 

The total variance explained 78.895% 

The Bartlett's Test of sphericity(significance level) .000 

The KMO measure of sampling adequacy .904 
Note: Items with a factor loading of higher than 0.40 are shown.Exctraction method: principal 

componenet analysis.Rotation Method: varimax with Kaiser Normalization. 
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The underlined dimension of factor 1 is the economic benefits getting by 

the community as a result of tourism development. So the factor 1 is labeled as 

‘community economic benefits.’ The factor 2 includes the different public 

facilities available to the community as a result of tourism development. So it is 

labeled as ‘community welfare benefits’. The various cultural benefits getting by 

the community as a result of tourism devilment is included in Factor 3 and it is 

labeled as ‘community cultural benefits’. So from the study the positive impacts 

of tourism in Kumbalanghi village include 1) ‘community economic benefits’, 

2) ‘community welfare benefits’ and 3) ‘community cultural benefits’. 

The EFA gives three factors for negative impacts of tourism and these 

factors are named as factor1- ‘community socio-environment cost’, factor 2- 

‘community economic cost’ and factor 3- ‘Community social cost’. Among the 

17 item used for EFA one item was deleted because of poor factor loading. 

In order to test the relationship between the perceived impacts of 

tourism and local community support towards tourism development the 

correlation analysis and regression analysis were used. The table 3 and table 

4 shows the result of Correlation analysis result of the perceived positive 

impacts of tourism and local community support towards tourism 

development and the perceived negative impacts of tourism and local 

community support towards tourism development. 

Table 3: The result of Correlation analysis 

 Tposimps Supporttsm 

Tposimps 
Pearson Correlation 1 .626** 
Sig. (2-tailed) .000 
N 100 100 

Supporttsm 
Pearson Correlation .626** 1 
Sig. (2-tailed) .000  
N 100 100 

  **. Correlation is significant at the 0.01 level  
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Table 4 

 Supporttsm Tnegimps 

Supporttsm 
Pearson Correlation 1 -.588** 
Sig. (2-tailed)  .000 
N 100 100 

Tnegimps 
Pearson Correlation -.588** 1 
Sig. (2-tailed) .000  
N 100 100 

**. Correlation is significant at the 0.01 level. 

From the table3 it is clear that there exists a positive relationship between 

the perceived positive impacts of tourism and local community support towards 

tourism development and from table 4 it is clear that there exists a negative 

relationship between the perceived negative impacts of tourism and local 

community support towards tourism development. To find out the extent of 

these relationship linear regression analysis was conducted between the different 

impacts factors and support for tourism development. The regression result of 

positive impacts of tourism and support is presented in table5; table6 and table 7. 
 

The result of Regression analysis 

Table 5: Model Summary 

Model R R 
Square 

Adjusted R 
Square 

Std. Error of the Estimate 

1 .794a .630 .618 .49861 
a. Predictors: (Constant), CcultrBenf, CWelfBenf, Ceconom Benef 

Table 6 ANOVAa 

Model Sum of 
Squares 

df Mean 
Square 

F Sig. 

1 
Regression 40.582 3 13.527 54.411 .000b 
Residual 23.867 96 .249   
Total 64.450 99    

a. Dependent Variable: SUPPORTTSM  
b. Predictors: (Constant), CcultrBenf, CWelfBenf, CeconomBenef 
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Table 7 Coefficientsa 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

1  B Std. Error Beta
(Constant) 3.348 .050  67.146 .000 
CeconomBenef .500 .050 .620 9.979 .000 
CWelfBenf -.007 .050 -.009 -.138 .891 
CcultrBenf .400 .050 .495 7.978 .000 

a. Dependent Variable: SUPPORTTSM 

 
The table 5 shows that 63% of the variance of support for tourism is 

predicted by the collection of all independent variables of positive impacts of 

tourism and table 6 shows that the regression test is significant. From table 7 

it is clear that the ‘community economic benefits’ and ‘community cultural 

benefits ‘are the two better predictors of support for tourism development.  

The regression results of tourism negative impacts and support are 

presented in table 8; table 9 and table 10. 

The result of Regression analysis 
Table 8 Model Summary 

Model R R 
Square 

Adjusted R 
Square 

Std. Error of the Estimate 

1 .745a .554 .540 .54694 
a. Predictors: (Constant), comcost, Ceconomcost, Csocenvcost 

Table 9 ANOVAa 

Model Sum of 
Squares 

df Mean 
Square 

F Sig. 

1 

Regression 35.731 3 11.910 39.815 .000b 

Residual 28.718 96 .299  

Total 64.450 99  

a. Dependent Variable: SUPPORTTSM  
b. Predictors: (Constant), CcultrBenf, CWelfBenf, CeconomBenef 
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Table 10 Coefficientsa 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

1  B Std. 
Error 

Beta

(Constant) 3.348 .055  61.213 .000 
Csocenvcost -.500 .055 -.620 -9.094 .000 
Ceconomcost .023 .055 .028 .411 .682 
Comsocial cost -.332 .055 -.412 -6.048 .000 

a. Dependent Variable: SUPPORTTSM 

The table 8 shows that 55.4% of the variance of support for tourism is 

predicted by the collection of all independent variables of negative impacts 

of tourism and table 9 shows that the regression test is significant. From 

table 10 it is clear that the ‘community socio environment cost’ and 

‘community social cost ‘are the two better predictors of support for tourism 

development.  Thus the study accepts both H1 and H2 hypotheses and thus 

concludes that there exists a direct positive relationship between the 

perceived positive impacts of tourism and local community support towards 

tourism development and also there exists a negative relationship between 

the perceived negative impacts of tourism and local community support 

towards tourism development. 

Discussion And Conclusion 

The purpose of the study was to identify the different dimensions of 

perceived impacts of tourism and their relationship with support of 

tourism.This study also validates SET, which explains that the residents’ 

support is based on their evaluations of the benefits and costs resulting from 

the industry. The findings of the study indicate that the perceived impact 

scale has the following dimensions: ‘community economic benefits’, 

‘community welfare benefits’, ‘community cultural benefits’, ‘community socio-
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environment cost’,  ‘community economic cost’ and  ‘Community social cost’. 

Among the different dimension of impacts of tourism, the support for 

tourism is positively affected by the positive impacts of tourism, and the 

‘community economic benefits’ and ‘community cultural benefits ‘are the 

two better predictors of support for tourism development. That means the 

residents of Kumbalanghi village viewed tourism as an important economic 

development tool and also as a tool for their cultural development. Their 

support for tourism is negatively affected by the negative impacts of tourism 

and among the different dimensions the ‘community socio-environment cost’ 

and ‘community social cost ‘are the two better predictors of support for 

tourism development. The social disturbance and the different pollutions are 

the reason for the negative perception towards tourism by the residents of 

Kumbalanghi village. 

Findings of this study also offer useful insight for tourism authorities 

and developers to understand the resident’s perception about the tourism 

impacts and how these impacts affect their support or opposition for 

tourism development. This research can be used as a potential guide for 

helping destination managers, tourism planners, political authorities and 

other groups better understand resident’s perceptions of tourism. It also 

provides some necessary background information for applied projects. In 

addition, the results of the study will, hopefully, serve as a basis for more 

comprehensive research in the area. The main limitation of the study is that 

the result cannot be generalised because the sample size is not very large. 

But the result gives an important insight to the problem identified.  

However the study was conducted in Kumbalanghi village in Ernakulam 

district and it is suggested that other geographic regions should also be 

explored. 
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Abstract 

Unorganized or informal sector constitutes a pivotal part of the Indian 

economy. More than 90 per cent of workforce and about 50 per cent of the 

national product are accounted for by the informal economy. A high 

proportion of socially and economically underprivileged sections of society 

are concentrated in the informal economic activities. The high levels of 

growth of the Indian economy during the past two decades is accompanied 

by increasing informalisation. There has been new dynamism of the informal 

economy in terms of output, employment and earnings. Faster and inclusive 

growth needs special attention to informal economy. Sustaining high levels 

of growth are also tangled with improving domestic demand of those 

engaged in informal economy, and addressing the needs of the sector in 

terms of credit, skills, technology, marketing and infrastructure. 

Key Words:  Unorganized sector, Financial exclusion, Women workers 

 

Introduction 

In India, women account for 591.4 million and represents 48.4% of the 

country’s population. They incidentally constitute the majority of the poor, 

illiterate and deprived sections of the society due to   various restrictive 

social norms and culture. Market forces alone might not be sufficient in order 
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to benefit all citizens, appropriate structural policies are needed to accompany 

the internal market. 

Financial services are critical resources to enable people to manage their 

income efficiently, plan better, for the future and protect themselves against 

poverty. People on lower, income need appropriate products to pay bills, 

store money in a safe place, build up savings and pay back loans. The recent 

developments in banking technology have transformed banking from the 

traditional brick .In the race for profitability, there is need to reduce 

operational cost. In this process, there is a natural of several sections of 

society from the financial net. Such sectors include unorganized sector 

women workers in Kerala. The moot point is that access to such technology 

is restricted only to certain segments of the society. Those customers have 

led to restricted access of financial services for some groups, who lacks 

access to even most basic banking service. This is termed as financial 

exclusion. 

Statement of the Problem 

During the last few decades, banking industry has shown tremendous 

growth in volume and complexity. They made significant achievements in all 

the areas. But they exclude the underprivileged sections of the society. They 

are still out of banks’ fold. The present study is restricted to unorganized 

women workers.  A very large number of the poorest of the poor women 

workers continued to remain outside fold of the formal banking system. 

These people continue to depend on non-institutional financial sources such 

as money lenders. They have no savings to keep with the banks. The credit 

need of lower income and excluded group are frequent and smaller in 

quality. But banks are reluctant to deal with those groups. 
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Hence, the researcher is interested to bring into light the progress of 

financially excluded unorganized women workers and its impact on financial 

inclusion.    

Scope of the study 

The vast majority of the worlds’ poor are women. Two third of the 

worlds illiterate are female. Those unorganized women workers are not able 

to organize themselves in pursuit of their common interest. Women workers 

are engaged in various activities. The significance of the study is to find out 

certain measures for the inclusion of women unorganized workers.  The 

suggestions and findings of the study the  government to take necessary step 

to include them for further improvements. 

Objectives of the Study 

a) To examine the extent of financial exclusion in Kerala. 

b) To identify the major reasons of financial exclusion among 

unorganized women workers. 

c) To study the attitudes of the government to take initiatives towards 

these unorganized financially excluded women workers.  

Methodology & Collection of Data 

The present study is descriptive in nature. Based on the focus of our 

objectives, the present study uses the following sampling and data collection 

procedures. The data required for the study will be collected through 

secondary sources. 

The secondary data have collected from the following sources via 

a) Published and unpublished research reports on women empowerment. 
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b) Publication of government of India, development reports, plan 

documents etc... 

c) Journals dealing with the subjects and other records available in the 

samples. 

Unorganized Sector 

The terms “unorganized” and “informal” sectors are often used 

interchangeably. The informal sector may be broadly characterized as 

consisting of units engaged in the production of goods or services with the 

primary objective of generating employment and incomes to the persons 

concerned (15 ICLS, ILO, 1993).  

The unorganized sector units are enterprises in the public sector, private 

corporate sector and co-operative manufacturing units registered under 

Indian Factories Act 1948. Enterprises that do not belong to any of these 

categories are unorganized sector units. Those workers who are not able to 

organize themselves in pursuit of common interest due to certain constraints, 

such as casual nature of employment, ignorance and illiteracy, small and size 

of establishment etc… 

Large proportion of work force are engaged in the unorganized sector 

and are self employed. These workers are engaged in economic activities 

with lower productivity resulting in lower income. The pitiable conditions of 

women workers in the un organized sector have given shape to several social 

security benefits and assistance program etc.. These unemployed, illiterate 

and disabled women workers are excluded from the formal financial 

services. Exploitation of these women workers is high. Hence the study gave 

importance to include financially excluded unorganized women workers in 

the banking sector. 



BHARATA MATA JOURNAL of Multidisciplinary Studies 
 

97 

Financial Exclusion 

Financial exclusion refers to a process whereby people encounter 

difficulties accessing and/or using financial services and products in mainstream 

market that are appropriate to their needs. According to K.C. Chakraborty, 

“financial exclusion is the lack of access by certain consumers to appropriate, 

low cost fair and safe financial products and services from main stream 

providers.” These people living on low incomes, cannot access mainstream 

products. 

Reasons and Extent of Exclusion: 

According to the NSSO data, the total 45.9 million farmer households in 

the country (51.4%), out of a total of 89.3 million households do not accesses 

credit, either from institutional or no institutional sources. Further, despite the 

vast network of bank branches, only 27% of total farm households are indebted 

to formal sources (of which one-third also borrow from informal sources). Farm 

households’ not accessing credit from formal sources as a proportion to total 

farm households is especially high at 95.91%, 81.26% and 77.59% in the North 

Eastern, Eastern and Central Regions respectively. Thus, apart from the fact 

that exclusion in general is large, it also varies widely across regions, social 

groups and asset holdings. The poorer the group, the greater is the exclusion. 

As per the survey carried out by the National Sample Survey Organization 

in the year2004-05, the total employment in both organized and unorganized 

sector in the country was of the order of 45.9 core. Out of this, about          

2.6 crore were in the organized sector and the balance 43.3. crore in the 

unorganized sector. Out of 43.3crore workers in the unorganised sector,    

26.9 crore workers were employed in agriculture sector, 2.6 crore in 

construction, and remaining were in manufacturing activities, trade and 
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transport, communication & services. A large number of unorganized 

workers are home based and are engaged in occupations such as beedi 

rolling, agarbatti making, papad making, tailoring, and embroidery work.                                  

The unorganised sector workers suffer from cycles of excessive 

seasonality of employment, lack of a formal employer employee relationship 

and absence of social security protection. Several legislations such athe 

Workmen’s Compensation Act the Minimum Wages Act, 1948; the Maternity 

Benefit Act, 1961; the Contract Labour (Abolition and Prohibition) Act, 1970; 

Building and Other Construction Workers (Regulation of Employment& 

Conditions of Service) Act, 1996 ; and the Building and Other Construction 

Workers Welfare(Cess) Act, 1996 etc. are directly or indirectly applicable to 

the workers in the unorganized sectors also.  

Government Initiatives 

With a view to providing social security to unorganised workers, 

including landless agricultural labourers, the Government enacted the 

“Unorganised Workers’ Social Security Act, 2008”.  The Act provides for 

constitution of National Social Security Board to recommend social security 

schemes, namely, life and disability cover, health and maternity benefits, old 

age protection and any other benefit as may be determined by the Government 

for unorganized workers. 

The Government attaches high priority to the welfare of the workforce in 

the country. The National Common Minimum  Programme  (NCMP) states that: 

“The UPA Government is firmly committed to ensure the welfare and 

well-being of all workers, particularly those in the unorganized sector who 

constitute 93% of our workforce. Social security, health insurance and other 

schemes for such workers like weavers, handloom workers, fishermen and 
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fisherwomen, toddy tappers, leather workers, plantation labour, beedi 

workers, etc. will be expanded.” 

“Unorganised Sector Workers’ Social Security Bill, 2007" was introduced in 

the  Rajya Sabha on 10th September 2007. This Bill was referred to 

Parliamentary Standing Committee on Labour. The Committee submitted         

its report on 03.12.2007. The Standing Committee recommended certain 

modifications. On the basis of the recommendations of the Standing Committee, 

the Government moved official amendments.                 

The following are the recent initiatives undertaken by the Government 

for unorganised sector, including landless agricultural labourers: 

 The Rashtriya Swasthya Bima Yojana (RSBY) was launched on 

01.04.2008, to provide smart card based cashless health insurance cover of 

Rs. 30,000/- per annum on family floater basis to BPL families (a unit of 

five) in the unorganised sector. 

The Aam Admi Bima Yojana (AABY) was launched on 02.10.2007 with a 

view to providing insurance cover to the head of family or one earning 

member of rural landless households between the age of 18 years and 59 years. 

The Indira Gandhi National Old Age Pension Scheme (IGNOAPS) has been 

expanded by revising the criteria of eligibility.  All citizens above the age of 60 

years and living below poverty line are eligible for benefits under the scheme.   
 

Conclusion   

Financial exclusion remains a major   issue in the unorganised ector. 

Expansion of services in this sector by banks is not very easy because   of the 

special situation and needs of the unorganized sector. 
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Abstract 

The last decade witnessed a significant broadening and deepening of the 
Indian financial sector with the introduction of several new instruments and 
products in banking, insurance and capital markets space. Although major 
steps have been taken in reforming the financial sector, some areas require 
greater focus. There were only marginal improvements in the socio economic 
indicators of the lower rungs of the population. For economic growth to be 
sustainable, it requires all sections of the society included and participating in 
the growth process.  Access to financial markets is important for poor people. 
Like all economic agents, low-income households and microenterprises can 
benefit from credit, savings, and insurance services.  Low access to financial 
resources leads to increased income inequalities, poverty, and low growth 
rates. Agriculture sector continues to be an important segment of the 
economy with more than 50% of the country’s population depending on it for 
a living and contributing 14% share in the Gross Domestic Product. 
Moreover it provides employment to nearly1/3 rd of the work force in the 
country. Small and Marginal farmers constitute 80% of the farmers in India. 
A large segment of the small and marginal farmers categorized under weaker 
sections by the RBI still continue to be deprived of the formal sources of 
credit and other essential financial services like insurance, savings and 
payment services. Commercial banks being the purveyor’s   of nation’s credit 
has got a great deal of responsibility in extending the financial services to 
this sector in order to provide the fruits of economic development to this 
segment of Indian economy. In this paper an attempt is made to assess the 
nature of the supply side availability and use of financial services by weaker 
sections and that of the small and marginal farmers in particular in Thrissur 
District of Kerala State. 
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The sweeping changes in the Indian economy since liberalization have 

had a deep impact on the Indian financial services sector. Financial sector 

reforms that were initiated by the government since the early ‘90s have been 

to meet the challenges of a complex financial architecture. This has ensured 

that the new emerging face of the Indian financial sector will culminate in a 

strong, transparent and resilient system. The last decade witnessed a 

significant broadening and deepening of financial markets with the 

introduction of several new instruments and products in banking, insurance 

and capital markets space. During this time, the Indian financial sector 

(banking, insurance and capital markets) opened up to new private players 

including foreign companies. The new players adopted international best 

practices and modern technology to offer a more sophisticated range of 

financial services to corporate, retail and institutional customers. The 

consequent competition in the market brought in innovation, better customer 

service and efficiency in the financial sector in India. India’s services sector 

has been the most dynamic part of its economy, leading GDP growth for past 

two decades. India serves as an example as to how services sector can play 

an important role in a country’s economic growth. India is doing reasonably 

well in retail sector and the financial sector including insurance. India is now 

eager to open up the pensions sector also to foreign investors. India’s 

financial services sector has been one of the fastest growing sectors in the 

economy. The economy has witnessed increased private sector activity 

including an explosion of foreign banks, insurance companies, mutual funds, 

venture capital and investment institutions. 

Although significant steps have been taken in reforming the financial 

sector, some areas require greater focus. This is amply exhibited in the 

marginal improvement in the socio economic indicators of the lower rungs of 
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the population. Even though poverty is declining, the rate of decline is much 

more desired given the narrow way we define poverty in India. There is also 

a divide between the “haves” and “have not’s” which result into large 

disparities not only in access to financial services but also in various socio-

economic aspects such as  health, nutritional status, education, skills, 

availability of clean water and sanitation and the like. This disparity is 

striking among excluded groups such as SCs, STs, OBCs and some 

minorities, between gender, rural and urban areas and some backward 

regions (Planning Commission). More over economic growth to be 

sustainable, it requires all sections of the society included and participating in 

the growth process.   

Need for Financial Access 

Access to financial markets is important for poor people. Like all eco-

nomic agents, low-income households and microenterprises can benefit from 

credit, savings, and insurance services. Such services help to manage risk and 

to smooth consumption and allow people to take advantage of profitable 

business opportunities and increase their earnings potential. But financial 

markets, because of their special features, often serve poor people badly. 

Since poor people often have insufficient traditional forms of collateral (such 

as physical assets) to offer, they are often excluded from traditional financial 

markets. Transaction costs are often high and in areas where population 

density is low, physical access to banking services can be very difficult. 

Financial  access  is gradually  being recognized as an important  input  to  

economic development .Finance  and  its  access,  to  enable  individuals  to  

do  what  they  desire  to  do,  is gradually  being  recognized  as  a  significant  

aspect  of  economic  development. and also  been  suggested  as  a  tool  for  

achieving  the  different  Millennium  Development Goals (Claessens and  
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Feijen  2007). Access to finance can be defined as  “availability of  a  supply  

of  reasonable  quality of  financial  services  at  reasonable  costs,  where 

reasonable  quality  and  reasonable  cost  have  to  be  defined  relative  to  

some  objective standard,  with  costs  reflecting  all  pecuniary  and  non 

pecuniary  costs”  (Claessens 2006).Access to finance and inclusive  

financial system which includes all groups  of  people,  poor  and  middle  

class  as  well,  has  been  advocated  to  reduce inequalities  and  poverty  in  

developing  countries(World  Bank  2008).  Beck,  Demiurgic - Kunt et al. 

(2009) observed  that, “without inclusive financial systems,  poor individuals  

and  small  enterprises  need  to  rely  on  their  personal  wealth  or  

resources  to  invest  in  their  education,  become  entrepreneurs,  or  take  

advantage  of promising growth opportunities”. In  more recent years the 

debate expanded to include the notion of financial “exclusion” as a barrier to 

economic development  and  the need to build inclusive financial systems   

(Beck et al., 2008) . Recent empirical evidence using household data 

indicates that access to basic financial services such as savings, payments 

and credit can make a substantial positive difference in improving poor 

people’s lives (Dupas and Robinson 2009) .  

Access  to  finance  and resources in India has always been  skewed  in 

favour  of the  affluent and  this does not happen just in the process of 

development but through a sinister design perpetuated  through  irrational 

social order.  Low access to financial resources leads to increased income 

inequalities, poverty, and low growth rates. Access to finance, especially by 

the poor and vulnerable groups is a pre-requisite for employment, economic 

growth, poverty reduction and social cohesion.  Further, access to finance 

will empower the vulnerable groups by giving them an opportunity to have a 

bank account, to save and invest, to insure their homes or to partake of credit, 
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thereby facilitating them to break the chain of poverty.  The banking industry 

in India has recognized this imperative and has undergone certain 

fundamental changes over the last two decades.  Reforms since the early 

nineties in the banking sector have facilitated increasing competition, the 

development of new generation private sector banks as well as technological 

break through in diverse financial products, services and delivery channels.  

With the recent development in technology, both delivery channel and access 

to financial services have transformed  banking from the traditional  brick-

and-mortar  infrastructure like staffed branches to a system supplemented by 

other channels like Automated Teller Machines  (ATM),  Credit/Debit cards, 

Internet banking, Online money transfer etc.  The moot point, however, is 

that access to such    technology is restricted only to certain segments of the 

society.  There is a growing divide, with an increased range of personal 

finance options for a segment of high and upper middle income population 

and a significantly large section of the population who lack access to even 

the most basic banking services. 

Weaker Section Financing by Banks 

Banking system is one of the many systems that impinge on any 

economy, affect its performance for the better or the worse. Financing of 

priority sectors of the economy has been one of the strategies of the 

commercial banks in their development role in India.  One of the objectives 

of nationalization was to ensure the  no viable productive endeavor should 

fail for lack of credit support, irrespective of the fact whether the borrower 

was big or small.  The concept of priority sector was evolved on the basis of 

what was considered to be hither to neglected sectors of the economy and 

was formalized in 1972 on the basis of report submitted by an informal study 

group on statistics relating to priority sector constituted by the Reserve Bank 
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of India in 1971.  According to this report, advances under priority sector 

included loan to agriculture, small scale industries, industrial estates, road 

and water transport operators, professional and self employed persons, retail 

trade, etc.  This concept has been reviewed by the government of India and 

Reserve Bank of India from time to time and banks have been directed to 

channelize their lending accordingly.  In November 1974, the public sector 

banks were advised that the priority sector lending should reach a level of not 

less that one third of the outstanding credit by March, 1979.  Later, private 

sector banks were advised to raise the proportion of the priority sector 

advances from 33 1/3 percent to 40 percent by March, 1985.  Further, banks 

advances to the weaker sections of the society should be 25 percent of their 

total priority sector advances or 10 percent of net bank credit. 

Weaker Sections categorized under priority sector 

As per the RBI guidelines, the weaker sections under priority sector 

now comprises of the following: 

• Small and marginal farmers with land holding of 5 acres and  less, 

and landless labourers, tenant farmers and share croppers; 

• Artisans, village and cottage industries where individual credit limits 

do not exceed Rs.50,000; 

• Beneficiaries of Swanajayanthi Gram /Swarozgar Yojna (SGSY); 

• Scheduled castes and scheduled tribes  

• Beneficiaries of differential rate of interest (DRI) scheme 

• Beneficiaries under Swarna Jayanthi Shahari Rozgar Yojana (SJSRY) 

• Beneficiaries under the Scheme for Liberation and Rehabilitation of 

Scavengers (SLRS) 



BHARATA MATA JOURNAL of Multidisciplinary Studies 
 

107 

• Advances to self help groups 

• Loan to distressed poor to repay their debt to informal sector, against 

appropriate collateral or group security 

• Loans granted to persons from minority communities as may be 

notified by government of India from time to time. 

Scope and Significance of the study 

The major portion of Indian population is backward socially and 

economically. They are overlooked by the affluent sections as well as 

politically economically and socially superior sections of the society for 

generations. Agriculture sector continues to be an important segment of the 

economy with more than 50% of the country’s population depending on it for 

a living and contributing 14% share in the Gross Domestic Product. 

Moreover it provides employment to nearly1/3 rd of the work force in the 

country. Small and Marginal farmers constitute 80% of the farmers in India. 

A large segment of the small and marginal farmers still continue to be 

deprived of the formal sources of credit and other essential financial services 

like insurance, savings and payment services. Commercial banks being the 

purveyor’s   of nation’s credit has got a great deal of responsibility in 

extending the financial services to this sector in order to provide the fruits of 

economic development to this segment of Indian economy. 

Even after several measures, credit delivery system in this sector was 

not meeting the requirements of the borrowers and the banks as per the 

expectations of the Government. There were lots of difficulties faced by the 

farming community in availing credit facilities in appropriate time. At this 

juncture it becomes imperative to carry out an enquiry into the processes of 

financial inclusion particularly that of weaker sections to know how far the 
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fruits of banking sector reforms are available to all especially the weaker and 

marginalized sections of the society. Hence an attempt is made to assess the 

nature of the supply side availability and use of financial services by weaker 

sections and that of the  small and marginal farmers in particular in Thrissur 

District of Kerala State. 

Objectives and Methodology 

The specific objectives with which this study deals with are the following. 

• To assess  the trend of macro level banking indicators having an 

impact on the availability and use of credit among the weaker 

sections. 

• To examine the nature and extend of availability and access of 

financial services towards the small and marginal farmers in 

Thrissur District. 

• To identify the major problems and constraints faced by the Weaker 

Sections in availing the banking and insurance services 

The study conducted in Thrissur district of Kerala State was based on 

both primary and secondary data. Primary data was collected from 100 

sample households belonging to the small and marginal farmers residing in 

the randomly  selected area of the district.  

Agricultural  landholding pattern in the district 

Besides its cultural background, Thrissur is mainly an agricultural 

district where the main crops grown are paddy, coconut, arecanut etc. The 

predominance  of small and marginal land holdings is seen in the district. 

The progressive fragmented pattern of land holdings is visible in the district. 

Agriculture continues to be the main economic activity of the district. More 
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than half of the income is generated from agriculture and Allied activities 

and 55% of the workers are having full time employment in this important 

sector.   

Table 1: Landholding Pattern in Thrissur District 

Type Of Holding No.of 
Operational 
Holdings(000’s)

Area    
(Ha) 

Average 
Size(Ha)

% to Total 
Operational 
Holdings 

Marginal Farmers 
(Less than 1 Ha) 

700 
(95.6)* 86212 0.12 56 

Small Farmers 
(Between 1& 2 Ha) 

24
(3.27) 27711 1.20 18 

Medium Small Farmers 
(Between 2& 4 Ha) 

6 
(0.8196) 18474 3.10 12 

 Medium Large Farmers 
(Between 4 & 10 Ha) 

2
(0.2732) 9237 4.80 6 

Large Farmers 
( Above 10 Ha) 

0.3
(0.04) 12316 38.0 8 

Total 732.3 153950 0.21 100 
**Figures in brackets indicates percentage of operational holdings 
Source: Lead Bank Data,2012 

The above tables reveals that 74 percentage of land holding are with the 

small and marginal farmers. Whereas, almost 98.8 percentage of the farmers 

belong to this category. Large farmers  who comprises of only a small 

fraction of  0.04 percentage holds 8% of the total operational holdings.  

Institutional Financing and Banking Facilities 

Three of the major private sector banks have their Head Quarters at 

Thrissur.Thirty commercial banks operate in Thrissur district.Canara bank is 

the lead bank of the district. Commercial banks participating in the district 

include 30 commercial banks, Thrissur District cooperative Bank, 

Irinjalakuda Co-operative Agricultural Land Development Bank, Cochin co-

operative Agricultural Land Development Bank, Cochin Co-operative 
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Agricultural Land Development Bank, South Malabar Gramin Bank, Kerala 

Financial Corporation and 159 Primary service co-operative banks.  

Table 2: Pattern of Bank Branch Network 

Bank type Thrissur District Kerala 

Public sector 194 (45.11) 2922 (65.72) 

Private sector 236 (54.88) 1524 (34.28) 

TOTAL 430 (100) 4446  (100) 
Source: Lead Bank Data, 2010 

The above table reveals the unique nature of branch network of the 

public sector and private sector banks in the district and in the state. In 

Thrissur district, the Private sector bank branches outnumber the Public 

sector bank branches  by almost twenty percentages. Whereas at the state 

level reverse is the case with public sector bank branches  share is almost 

double than that of the private sector banks.  

Land holdings of the sample houeseholds 

Table 3: Distribution according to size of land holdings 

Type of land holding Frequency Percent 

Marginal 86 86.0 

Small 14 14.0 

Total 100 100.0 
          Source: primary survey. 

The sample selected for the study consists of 86 marginal and 14  small 

farmers. The marginal farmers are those with less than 1 hectare of land 

ownership and small farmers are those with land ownership of between         

1 hectare and 2 hectare. 
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Table  4: Profile of Sample Households 

Particulars  Small Farmers Marginal Farmers 

Average age of sample respondent 48 43 

Average family size  4.5 5.6 

Education (Nos.)   

Illiterates  0 0 

Primary  2 8 

Middle School  4 26 

Higher Secondary  5 32 

Collegiate  3 18 

Total  14 76 

Main Occupation    

Agriculture  6    (42.8) * 28  (32.55) 

Non - farm work  6    (42.85) 54  (62.79) 

Government job  2    (14.28) 4    (4.6) 

 Source: primary survey. *Figures in brackets indicate percentages to total. 
 

Table : 4 reveals that the average age of the small farmers is 48 and that 

of marginal farmers is 43.The average family size of marginal farmers is 

bigger than small farmers .Regarding the educational status there are no 

illiterates among both the category of samples. Those with higher secondary 

education are more in both the cases of respondents. Majority of the marginal 

farmers engage in non - farm work (62.79) to supplement their agricultural 

income.It is noteworthy that the a larger percentage of the both the category 

of  farmer households are having other main sources of livelihood than 

agriculture with only 42.8% of small farmers and 32.55% of marginal 

farmers depending mainly on agriculture. 
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Access and Usage of Banking Services 

Table  5: Access and Usage of Banking Services 

Banking Services 

Marginal 
 

Small
 

Total 

Number Percent Number Percent Number / 
Percentage 

House holds availed formal 
institutional credit 48 55.8 11 78.5 59 

House holds with formal 
savings 32 37.2 12 85.7 44 

House holds availed 
informal credit 75 87.2 8 57.1 83 

House holds availed both 
formal and informal credit 32 37.2 6 42.8 38 

Households with atleast one 
ATM card 38 44.1 12 85.7 50 

Households with atleast one 
Credit Card 0 0 2 14.2 2 

Source: primary survey. 

Table: 5 shows that 59% of small and marginal farmers has availed 

formal sources of credit. A significant portion of small farmers (78.5) availed 

formal credit compared to only 55.8% in the case of marginal farmers. 

Similarly formal savings is also much more prevalent among small farmers 

(85.7) when compared to 37.2% in the case of marginal farmers. Dependence 

on informal sources of credit is high in the case of marginal farmers. It is 

87.2% and 57.1% in the case of marginal farmers and small farmers 

respectively. Moreover 38% of households have availed both formal and 

informal sources of credit. One half of the households belonging to the small 

and marginal farmers use ATM cards with an ATM usage of 85.7 % in the 

case of small farmers. Furthermore hardly any of the marginal farmers uses a 

credit card and it is prevalent in only 14.25% of the respondents belonging to 

the small farmer category. 
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Challenges for access to institutional credit  

Table 6: Problems of Small and Marginal Farmers in securing 
institutional credit (Rank wise) 

 

Type of  Problem In Getting Credit Marginal farmer Small farmer 
High rate of interest on loan I II 
Lack of financial knowledge II III 
Cumbersome process of getting loan III I 
Bank staff is not cooperative IV IV 
Lack of security of collateral V V 
Fear factor about recovery process VI VI 

Source: Primary Survey 
 

Table : 6  presents the problems faced by the by the Small and Marginal 

Farmers in securing institutional credit .High rate of interest is the major 

challenge faced by the marginal farmers followed by lack of financial 

knowledge , cumbersome loan procedure and non co-operation of bank staff  

respectively. Cumbersome loan procedure is reported to be the major 

difficulty faced by the small farmers followed by high rate of interest . lack 

of financial knowledge and non co-operation of bank staff  respectively. 

Usage of Insurance services  among small and marginal farmers 

Table 7: Usage of Insurance services among small and marginal farmers 

Type of 
insurance 

Marginal farmer Small farmer Total 
Frequency Percent Frequency Percent Percent 

Life 
Govt. 16 18.6 9 64.28 25 

Private 24 27.9 8 57.14 32 

Health 
Govt. 12 13.95 8 57.14 20 

Private 25 29.06 6 42.85 31 
Micro insurance 52 60.46 2 14.28 54 

Source: primary survey. 
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Table: 7  shows that only less than one-third among the small and 

marginal farmers availed life and health insurance. However micro insurance 

facility is utilized by more than half (54%) of the respondents. Micro 

insurance coverage is more prevalent among marginal farmer category as this 

is often provided along with agricultural loans. 

Risks and risk mitigating strategies of the respondents 

Table 8: Major household risks of the respondents 

Particulars 
Number of respondents 

reporting  the risk Average rank 

Marginal Small Total Marginal Small Total 

Life 65 13 78 1.82 1.85 1.82 

Health 65 13 78 1.82 1.85 1.82 

Employment loss 22 3 25 2.73 2.67 2.72 

Past debt 30 3 33 2.13 2.33 2.15 

Crop failure 47 10 57 2.68 1.70 2.51 
Loss of house 

hold assets 23 2 25 3.04 1.00 2.88 

Livestock 21 1 22 4.10 3.00 4.05 
Education 
expense 51 11 62 2.12 2.64 2.21 

Other risks 1 1 2 8.00 2.00 5.00 
Source: Primary Survey 

Table: 8 reveals life and health are reported to be major risks among the 

small and marginal farmers. Past debts, Education expenses, Crop failure and 

employment loss occupies the subsequent positions respectively. 
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Table 9:  Risk mitigating strategies adopted by the respondents 

Particulars 
Marginal Small 

Total 
Number Percent Number Percent 

Informal borrowing 58 67.4 8 57.1 64 
Non-farm activity 36 41.9 2 14.3 38 
Distress sale 10 11.6 0 0.0 10 
Previous savings 6 7.0 0 0.0 6 
Reduction in HH 
expenditure 25 29.1 2 14.3 27 

Formal insurance 13 15.1 4 25 17 
Friends and relatives 48 55.8 9 64.3 57 
Fail to manage 2 2.3 1 7.1 3 

Source: primary survey. 
 

Table: 9 shows that Informal borrowings are adopted by both the small 

and marginal farmers as the most important risk mitigating strategy (64%) 

followed by dependence on friends and relatives (57%).Dependence on 

informal borrowings is reported to be the major risk mitigating strategy 

among marginal farmers whereas in the case of small farmers mainly depend 

on friends and relatives to support at emergencies. Use of past savings to 

support for emergencies was not common among the farmers.  
 

Table 10: Problems of having insurance 

Particulars Marginal Small Total Number Percent Number Percent 
Lack of awareness 65 75.6 5 35.7 70 

High premium 33 38.4 5 35.7 38 
Product design 13 15.1 0 0.0 13 

Claim settlement 19 22.1 2 14.3 0 
Other 3 3.5 0 0.0 0 

Source: primary survey. 
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Table: 10 reveals that Ignorance of insurance is the major constraint in 

having insurance. A major portion of the marginal farmer respondents 

(75.6%) are unaware of the various facets of insurance.70% of the total 

samples conveyed that they are ignorant about the benefits of being insured. 

High level of premium and improper product design are the other major 

challenges in availing insurance. 

Farmers are risk taking entrepreneurs facing different forms of risks. 

Eventhough several initiatives have been taken by the authorities, the 

adequacy of provision of financial services towards the farmers is still a 

matter of concern. This paper examines the extend of availability and use 

of financial services among the small and marginal farmers of the 

identified weaker section segment of the priority sector credit by the RBI. 

It is evident from various facts and figures presented here that there is 

considerable disparity in the availability and the extend of usage of 

banking and insurance services among the two farmer categories studied 

in this context. The small farmers are better positioned than marginal 

farmers as regards access and usage of various financial services. With 

the increasing proportion of marginal farmers due to the fragmentation of 

landholdings, the policy makers must pay much attention in ensuring the 

availability and usage of financial services by this segment of the weaker 

sections so that the fruits of prosperity are shared among all and 

sustainable development is achieved.  
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Table 1 Damage location accuracy 
Sl.No Predicted 

location(m) 
Actual 

location(m) 
Error 
(%) 

1 1.54 1.53 0.002 
2 1.98 1.67 0.006 
3 1.87 1.61 0.224 
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