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Abstract 

A study was proposed to determine the changes in soil microflora of paddy fields in relation to the type of 
farming system. Soil samples were collected from Kumarakom region, South-West part of Kuttanadu, Kerala 
from two paddy fields each with single rice farming and fish-rice rotational farming. A total of 11 bacterial 
species were isolated from paddy field soil whereas 15 were obtained from fish-rice rotational farming soil. The 
highest frequency of occurrence among paddy field isolates was the Bacillus spp. followed by Klebsiella 
pneumonia, K. oxytoca and Pseudomonas spp. Similarly the fungal species in rice field with paddy alone 
showed 13 species and fish rotational field with paddy showed 19 fungal species. Aspergillus sp. recorded 
highest frequency of occurrence among the paddy field isolates. 
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Introduction 
Rice based fish farming is the most important earnings in 
developing Asian countries for maintaining ecosystem 
and land desertification. Soil microbial diversity provides 
basic function for rice field soil ecosystem (Jianping et 
al., 2008). Integrated rice–fish farming play an important 
role in high quality of food production as the rotational 
farming system is better than paddy alone cultivation 
because in terms of resource utilization, diversity, 
productivity and both the quality and quantity of the food 
produced. Rice-fish rotational farming systems also 
provide various environmental and economic benefits 
(Nesar and Stephan, 2011). Fish-rice rotational farming 
is economically very important because fish improve the 
soil fertility by increasing the availability of nutrient cycles 
(Giap et al., 2005; Dugan et al., 2006).  
 
Paddy field soil contains rich organic matters like old 
stubble, paddy straw, senescent roots and wastes. 
Various bacteria in soil contribute to decompose soil 
organic matter and paddy straw. Soil and water in paddy 
fields can affect the bacterial community strongly 
(Kogawa et al., 1984). Soil contains numerous types of 
bacteria and fungi. Soil microorganisms play an 
important role in various metabolic reactions in soil such 
as mineralization of soil organic nitrogen and 
decomposition of rice straw and compost applied in soil, 
which support rice production as well as maintain the 
fertility of paddy soil (Kikuchi et al., 2007). The present 
study was proposed with this background to determine 
the changes in microflora of paddy field in relation to the 
type of farming system. 
 

 
Materials and methods 
Study area 
Soil samples were collected from Kumarakom region, 
South West part of Kuttanadu, Kerala. Soil samples were 
collected from two paddy fields each with single rice 
farming and fish-rice rotational farming.  
 
Isolation of bacteria 
One gram of the soil sample was inoculated individually 
into alkaline peptone water (APW), Selenite F broth 
(SFB) and Brain heart infusion broth (BHI) and incubated 
at 37⁰C for 24 h. The sample from APW and SFB were 
sub-cultured into Thiosulphate Citrate Bile salt Sucrose 
(TCBS) agar and Xylose Lysine Deoxycholate (XLD) 
agar respectively. The samples from BHI were inoculated 
into MacConkey agar, Blood agar and the plates were 
incubated at 37⁰C for 24 h. Developed bacterial colonies 
were gram stained and biochemical tests were 
performed according to Aneja (2001). 
 
Isolation of fungi 
The soil samples are serially diluted and inoculated into 
Inhibitory Mold Agar (IMA) and then sub-cultured on to 
Sabouraud Dextrose Agar (SDA) and incubated at room 
temperature for 5 to 10 d. Sufficiently grown colonies 
were identified by observing the macroscopic (colony 
texture, topography, exudate production and 
pigmentation) and microscopic (hyphal characteristics, 
conidia ornamentation, presence or absence of 
microconidia and macroconidia) characteristics were 
determined according to Aneja (2001). 
 
 

SHORT COMMUNICATION 
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Table 1. List of bacteria isolated from paddy field and 
paddy with fish-rice rotational farming (n=20). 

Bacteria 

Frequency of occurrence  
(%) 

Soil  
(paddy 
alone) 

Soil  
(fish-rice 

rotational) 
Acinetobacter sp. - 40 
Aeromonas hydrophila - 30 
Aeromonas sp. 20 40 
Bacillus sp. 80 100 
Citrobacter freundii 20 30 
Enterobacter aerogenes 20 80 
Enterobacter cloacae - 10 
Enterobacter dissolvens 30 10 
Enterobacter sp. 30 60 
Klebsiella oxytoca 40 100 
Klebsiella pneumoniae 40 80 
Proteus mirabilis 10 10 
Proteus sp. - 40 
Pseudomonas aeruginosa 30 80 
Pseudomonas sp. 40 70 

 
 

Table 2. List of fungi isolated from paddy field and paddy 
with fish-rice rotational farming (n=20). 

Fungi  

Frequency of occurrence 
(%) 

Soil 
(paddy 
alone) 

Soil  
(fish-rice 

(rotational) 
Absidia corymbifera 20 20 
Aspergillus flavus 30 40 
Aspergillus fumigatus 50 80 
Aspergillus niger 50 40 
Aspergillus sp. 10 10 
Basidiobolus ranarum - 20 
Fusarium sp. 10 10 
Microsporum audouinii 10 - 
Microsporum gallinae - 10 
Mucor circinelloides - 20 
Mucor sp. 10 30 
Mycelia sterilia 20 40 
Paecilomyces variotii 10 20 
Penicillium chrysogenum - 30 
Penicillium sp. 20 20 
Penicillium verrucosum - 10 
Phialemonium obovatum 20 20 
Syncephalastrum racemosum - 10 
Verticillium sp. 10 20 

 
Results and discussion               
Rice-fish cultivation is a traditional farming system. This 
farming system plays an important role in increasing soil 
fertility, eradicating the harmful insects and pests and 
energy flow. In mutual relationship between rice and fish 
field provides a large amount of products facilitating good 
environmental conditions. Soil contains microorganisms 
such as bacteria and fungi which play important role in 
recycling and stabilization of soil structure. In this study 
from fish-rice rotational farming field, a total of 11 
bacterial species were isolated from paddy field soil 
whereas 15 were obtained from fish-rice rotational 
farming soil (Table 1).  

The bacterial flora released from the fish excreta and 
body parts may be the reason for the increased microbial 
diversity in the rice-fish farming. This is in agreement 
with the work done by Xianzhen et al. (1994). The 
highest frequency of occurrence among paddy field 
isolates was Bacillus spp. followed by Klebsiella 
pneumoniae, K. oxytoca and Pseudomonas sp. Bacillus 
spp. are generally found in soil and play an important 
role in nitrogen cycle contributing to the fertility of soil 
and they have the capacity to produce antibiotics (Belma, 
2000). Zhou et al. (2008) reported Bacillus spp. 
controlled several agricultural pests and disease. Bacillus 
spp. is found to have the ability to disintegrate protein 
and play an important role in nitrogen cycle and fertility of 
paddy field (Watanabe and   Hayano, 1993). Rosalki  
et al. (1997) reported wide distribution of Proteus sp. in 
wetland soils which play a significant role in soil ecology. 
Gelvin (2003) reported Klebsiella spp. was found mostly 
in soil, water, plant and animals which play an important 
role in nitrogen fixation in soil.  
 
Fungal species in rice field with paddy showed 13 
species and fish rotational field with 19 fungal species 
(Table 2). The reason for fewer occurrences of fungi in 
paddy cultivation may be due to the changes in  
physico-chemical properties of soil due to continuous use 
of paddy field (Ettam et al., 2004). Aspergillus genus 
showed the highest prevalence among other fungi. 
Aspergillus sp. is well-known for its cellulolytic property 
and has the ability to produce organic acids, enzymes 
and pigments which play an important role in soil ecology 
(Kadar et al., 1999; Ettam et al., 2004). The genus wise 
relative abundance showed a highest share for 
Aspergillus sp. followed by Penicillium sp. Sharma et al. 
(2008) reported Penicillium sp. which play a major role in 
organic matter decomposition and soil fertility status of 
the soil. Paddy plant cultivated after fish growth shows 
very elaborate root system which enabled it to absorb 
more nutrients (Panicker, 2002). The higher diversity of 
microflora may contribute to increase productivity hence, 
fish- rice rotational system is highly recommended. 
 
Conclusion 
The comparative analysis on the microbial diversity and 
density of rice field with paddy field alone and fish-rice 
rotational forms revealed that a high density observed in 
rice field with paddy field alone. The soil equilibrium and 
related fertility is higher in fish-rice rotational forms 
because of the more balanced microbial community. 
Studies are essential to evolve better strategies to 
maintain equilibrium population of microorganisms in the 
soil as well as for exploring the possibility of using soil 
microflora for the base management. 
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