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Abstract: Vermicomposting  uses  earthworms  to  turn  organic  wastes  in to very high quality

compost.  Vermicompost consists mostly of worm-casts (vermicasts) and some decayed organic matter.

The vermicasts are generally known to have high counts of microorganisms. The fungal flora in the

vermicasts play an important role in further degradation process and they carryout many beneficial

activities in soil. The present study has been carried out to isolate and to identify fungal flora and

physico-chemical characteristics of vermicasts produced by the earthworm species, Perionyx ceylanensis

Mich., reared in Polyalthia longifolia leaf liter+cowdung (1:1) medium. The results of the study revealed

that the vermicasts of P.ceylanensis showed 14 different fungal species belonging to the genera,

Aspergillus, Chaetomium, Cladosporium, Cunninghamella, Fusarium, Mucor, Penicillium and Rhizopus.

Total nitrogen, phosphorus, potassium, calcium, copper, iron and zinc were higher in vermicasts than

control (worm-unworked substrate) while organic carbon and C/N ratio were lower in vermicasts. The total

organic  carbon  was  42.3%  in  the control whereas it was 35.2% in the vermicasts of P.ceylanensis.

The incubation of vermicasts (45 days) showed significant correlation with that of the increase in fungal

population (r=0.720; p<0.05), decrease in moisture content (r= –0.984; p<0.001) and the decrease in

moisture content statistically had no effect on the total fungal population in the vermicasts of

P.ceylanensis. 
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INTRODUCTION

Composting is a controlled biological decay

process that involves many species of microorganisms

and invertebrate animals. To exploit the organic

resources available in the litter and soil, the

microorganisms mutually associate with macro-

organisms like earthworms.  Microorganisms are able

to perform any chemical transformation during the

decomposition of organic materials but their activity is

highly dependent on macro-organisms.  Micro– and

macro-organisms are constantly in contact.  Free soil

microorganisms find suitable conditions for their

activity in the anterior part of the earthworm gut and

as well in worm casts.  Many workers have reported

that there are greater numbers of microorganisms in

earthworm cast than in surrounding soil . [1 ,2 ,3]

Earthworm casts contain more water stable

aggregates than non-cast soil, and part of this may be

due to polysaccharide gums, produced by the bacteria

of the intestine and by the proliferation of fungal

hyphae on the surface of the casts . Casts are usually[4 ,5]

rich in ammonia and partially digested organic matter,

and thus provide a good substrate for growth of

microorganisms.  The epigeic and anecic earthworms

by their inherent nature feed on organic matter, both of

plant and animal origin and excrete their waste in the

form of worm casts rich in organic matter, available

plant nutrients like nitrate, phosphate, sulphate, macro

and micronutrients, humic substances, plant growth

promoting substances, enzymes and abundant

microorganisms . Microfungi in the casts of[6 ]

earthworms, Perionyx millardi, Eudrilus eugeniae,

Lampito mauritii and certain other earthworm species

are available . But, the scientific knowledge[7 ,8 ,9]

available on the fungal flora in the casts of the

earthworm, Perionyx ceylanensis Mich. is scanty and

hence the present study has been carried out. 
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MATERIALS AND METHODS

Preparation of Vermibed and Collection of

Vermicasts: Leaf litters of a tree species, Polyalthia

longifolia Thw. (Annonaceae) were collected and

subjected to initial decomposition in rectangular

draining cement tanks of 75cmx60cmx45cm size by

sprinkling water, regular mixing and turning of the

substrates for 15 days.  The pre-decomposed leaf litters

were mixed with cow-dung in 1:1 ratio on dry weight

basis in plastic trays of 45cmx35cmx15cm size with

six replicates. Vermicomposting was carried out in an

environmentally controlled experimental chamber at a

temperature of 27±1°C and the vermibeds were

maintained to contain a moisture level of 70–80% .(10)

Each tray containing vermibed substrate was introduced

with 60 clitellate adult Perionyx ceylanensis and the

vermicasts were collected after 15 days and subjected

to micro-fungal and physico-chemical analysis.  Same

vermibed material without earthworms served as control

(worm-unworked). The collected vermicasts and control

substrates were incubated for 45 days. The total fungal

colony forming units (CFU) and moisture content were

analysed every five days up to 45 days.

Isolation and Identification of Fungi in Vermicasts:

Vermicasts of one gram wet weight in one ml of

distilled water was dispersed in germ-free sterile test

tubes and was used as inoculum.  On the surface of

SDA (Sabouraud’s Dextrose agar) plates, 0.01ml of

inoculum was spread and incubated. The fungal

colonies developed over the surface of media were

id e ntif ie d  b y m ic ro sc o p ic a l  o b s e rv a t io n  o f

morphological and reproductive structures and by slide

culture technique.

Physico-chemical Analysis: Determination of pH was

done by a digital pH meter, electrical conductivity by

a conductivity meter (Elico). The moisture content was

determined after drying at 105°C for 24 hrs. Total

organic carbon was measured using standard method .[11]

Total Kjeldhal nitrogen was determined after digesting

2 4the sample with concentrated H SO  and concentrated

4HCl.O  (9:1, v/v) . Total phosphorus was analysed[12]

using the colorimetric method with molybdenum in

sulphuric acid. Total potassium and total calcium were

determined, after digesting the sample in di-acid

3 4mixture (concentrated HNO : concentrated HCl.O , 4:1

v/v) by flame photometer. Total Fe and Zn were

de te rmined  by means of a tomic  absorp tion

spectrophotometer after digestion of the sample with

3concentrated HNO  (4:1, v/v) . [13]

Statistical Analysis: The correlation between fungal

population with reference to incubation period and

moisture content were calculated using the computer

software, Microcal Origin (Version 6.0).

RESULTS AND DISCUSSION

The list of fungal flora isolated from the

vermicasts of the earthworm, P.ceylanensis reared in

P.longifolia leaf litter + cowdung (1:1) medium is

shown in Table–1.  A total of 14 fungal species was

identified in the vermicasts of P.ceylanensis and 11

species in control (worm–unworked).  The fungal

species, Aspergillus niger, Cladosporium herbarum,

Cunninghamella echinulata, Curvularia lunata and

Mucor species were not isolated in worm–unworked

control set, while Curvularia geniculata  and

Trichoderma viridae were not found in vermicasts. 

The total fungal population of 98.0 and 80

CFUx10  were found in vermicast and control3

respectively at the time of collection from the

vermibed, i.e., 15 days after the start of the experiment

(1  day of incubation).  Upon incubation, in bothst

vermicast and in control, the fungal population

increased up to 20-30 days of incubation and

afterwards showed slight decrease till 45  day (Fig.1).th

The correlation between the total fungal population in

both vermicast and control with incubation period

showed positive correlation and were significant at

p<0.05.  In contrast, the moisture content of vermicast

as well as control decreased upon incubation and the

correlation  was  negative  (significant at p<0.001)

(Fig. 2). This indicates that the incubation of vermicast

for  45 days results in the loss of moisture content.

The correlation between moisture content and fungal

population upon incubation was negative but

statistically it was not significant (r= –0.624; p>0.05).

The correlation coefficient (r) between moisture content

and fungal population in control was –0.650 and it was

significant at p<0.05. This shows that though the

incubation of vermicast showed decrease in moisture

content and fungal population, statistically moisture had

no  significant  effect  on the total fungal population.

It was observed in the present study that the total

number of fungi showed increase in vermicast than in

the control. The increase of fungal population in casts

is because, the casts are usually rich in ammonia and

partially digested organic matter and thus provide a

good substrate for growth of microorganisms.  Some of

the intestinal mucus secreted during passage through

the earthworm gut is ingested with the casts, where it

continues to stimulate microbial activity and

growth . This kind of increased microbial population[14 ,15]

in casts has been reported by many workers .[1 ,2 ,3 ,4 ,5 ,16]

The physico-chemical parameters, electrical

conductivity, moisture content, total nitrogen, total

phosphorus, total potassium, calcium, copper, iron and
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Fig. 1: Correlation between fungal population in vermicasts of P.ceylanensis and incubation period (45 days; Error

bars indicate ±S.D.).

Fig. 2: Correlation between moisture content in the vermicasts of the earthworm, P.ceylanensis and incubation

period (45 days; Error bars indicate ±S.D.).
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Table 1: Fungal flora in the casts of the earthworm , P. ceylanensis

reared in P.longifolia leaf litter + cowdung (1:1) medium.

Sl. No. Fungal species Worm-unworked Vermicast

   (Control)

1 Aspergillus flavus + +

2 Aspergillus niger - +

3 Aspergillus fumigatus + +

4 Chaetomium globossum + +

5 Cladosporium herbarum - +

6 Cunninghamella echinulata - +

7 Curvularia geniculata + -

8 Fusarium culmorum + +

9 Mucor hiemalis + +

10 Penicillium sp. + +

11 Rhizopus nigricans + +

12 Trichoderma viridae + -

13. Mucor plumbeus + +

14. Curvularia lunata - +

15. Fusarium moniliforme + +

16 Mucor sp. - +

Table 2: Physico-chem ical characteristics of verm icasts of

P.ceylanensis reared in P.longifolia leaf litter + cowdung

(1:1) medium.

Sl. No. Parameter  Worm- Vermicast

unworked

(Control)

1. pH 6.7 6.9

2. Electrical Conductivity (dS/m) 1.1 1.8

3. M oisture Content (%) 63.0 70.1

4. Total Organic Carbon (%) 42.3 35.2

5. Total Nitrogen (%) 1.1 1.6

6. Total Phosphorus (%) 0.9 1.1

7. Total Potassium (%) 2.1 2.7

8. Calcium (%) 1.5 1.8

9. Cu (ppm) 14.0 18.0

10. Fe (ppm) 143.0 170.0

11. Zn (ppm) 44.0 56.0

12. C/N ratio 32.3 22.0

zinc were found to be higher than that of control while

organic carbon and C/N ratio observed in the vermicast

s h o w e d  d e c r e a s e  o v e r  c o n tro l  ( T a b le  2 ) .

Vermicomposting process accelerates the mineralization

of N content in organic waste resources . In the[17 ,18]

present study also the mineralization activity of the

earthworm, P.ceylanensis attributed to the increase of

nutrients in vermicasts. The C/N ratio of 22.0 was

found in the casts of P.ceylanensis which was lower

than the C/N ratio recorded for control (32.3) in  the

study. The C:N ratio of organic waste material, which

is one of the most widely used indices for compost

maturation, decreases sharply during  vermicomposting

2process. The release of part of  the  carbon as CO  in

the process of respiration and  production  of nitrogen

lowers the C:N ratio of the substrate . The casts[18 ,19]

produced by rearing P.ceylanensis in leaf litter and

cowdung  mixture  harbour  more fungal population

and  rich  nutrient  contents than control, can be

applied to soils for better crop productivity and for

good soil health.  
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