
 

 

Abstract—  Compost-inhabiting microorganisms were studied 

for their effect on seedling blight inducing microbes on Corchorus 

olitorius. The fungal and bacterial species were isolated using pour 

plate and serial dilution methods respectively and identified based on 

their morphological/biochemical characteritics. Aspergillus flavus, 

Aspergillus niger, Bacillus cereus and Mucor were the microbes 

found associated with goat dung and poultry droppings compost. The 

population of compost inhibiting microbes was found to be higher in 

goat dung 6.5×105cfu/g compared to poultry droppings 4.5×105 

cfu/g. Aspergillus fumigatus, Penicillium notatum, Penicillium 

chrysogenium, and Trychophytum rubrum were isolated from 

blighted Corchorus olitorius seedlings.The zone of inhibition of 

mycelia growth of Aspergillus fumigatus, Penicillium notatum, 

Penicillium chrysogenium, and Trychophytum rubrum  induced by A. 

flavus ranges  between 10.5±0.11 to17.5±0.20mm, while Bacillus 

cereus has the highest zone of inhibition which ranges from 

20.7±1.77 to 16.5±1.13mm. The inhibitory activities of the compost-

inhabiting microbes might partly be responsible for the efficacy of 

compost in reducing seedling blight diseases in Corchorus olitorius. 

Goat dung and poultry droppings compost-inhabiting microbes had 

inhibitory effects on the seedling blight inducing microbes of 

Corchorus olitorius seedlings and hence can be employed as a 

biocontrol agent against seedling blight disease. 

 

Keywords- Corchorus olitorius, goat dung, poultry droppings,  

seedling blight disease. 

I. INTRODUCTION 

Corchorus olitorius is a long soft, shiny vegetable fibre that 

can be spun into coarse, strong threads. It is commonly called 

jute and it is called Ewedu in Yoruba, Ayoyo in Hausa[26]. 

Corchorus olitorius called Jews mallow or jute in English is 

popular as vegetable in either dry or semi arid regions and in 

the humid areas of Africa. The plant is also known for its fibre 

product, [19]. It belongs to the family Tiliaceae, growing to 

3.5m at a fast rate. The plant is tall, usually annual herbs, 

reaching a height of 2-4m, unbranched or with only a few side 
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branches. The leaves are alternate, simple, lancelate, 5-15 cm 

long, with an acuminate tip and a finely serrated or lobed 

margin. The flowers are small (2-3 cm diameter) and yellow 

with five petals; the fruit is a many- seeded capsule. It thrives 

almost anywhere, and can be grown year round. The plant 

prefers sandy, loamy and clay soils. The vegetable does well in 

acid, neutral and basic (alkaline) soils[27]. 

Corchorus olitorius is  used as vegetable in either dry or 

fresh in semi arid regions and in humid areas of Africa. It is 

also known for its fibre product[19]. It contains high levels of 

iron and foliate which are useful for the prevention of anemia 

[16]. The leaves are rich sources of potassium, iron, copper, 

manganese and zinc as well as high energy values essential in 

human and animal nutrition. The crop is an excellent source of 

vitamins A and C, fiber, minerals including calcium and iron 

and other micronutrients. Corchorus olitorius leaf is 

extensively consumed as a ―healthy vegetable in Japan, 

because it contains abundant carotenoids, vitamin B1,B2, C 

and E, and minerals.  

One of the major problems of C.olitorius is seedling blight 

is an infection that causes the seed or seedling to rot and die. It 

can be characterized by patches in the field that fail to 

germinate. If the seedlings do manage to germinate, they may 

not emerge, or they may emerge and then become brown, 

pinched, and die [12].  

According to  [11] seedling blight, or damping off is a 

disease complex caused by several seed-borne and soil-borne 

fungi, including species of Cochiobolus, Curvularia, 

Fusarium, Rhizoctonia species and Sclerotium. These 

organisms are activated by the presence of the plant and the 

substances released by its roots. These pathogenic organisms 

invade the root directly or through wounds and move into the 

cortical tissues or into the vascular system. They release 

enzymes which degrade the seedling tissue and distrupt normal 

plant growth processes. If the conditions are favourable, the 

result is poor germination and poor emergence. Seedlings 

often die after emergence, but the most vulnerable period is 

from germination to emergence[28]. Symptoms of seed 

infection include failure to germinate, becoming soft, turning 

brown, eventually shrinking and disintegrating.The infection 

of seedlings under the soil, before emergence is dark and water 

soaked. The infected area enlarges invade cells, collapse and 

the seedling die shortly after, without emerging. Seedlings that 

have already emerged are attacked at the roots and the stem at 
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the soil line or below [29]. Seedling blight of C.olitorius have 

been previously done using fungicides control. However, 

chemical control of this disease is not cost-effective coupled 

with the obvious environmental harzards. Biological control 

being relatively cheaper, less laborious and environmentally 

friendly becomes an attractive option[25]. Thefore, this study 

was carried out to control Corchorus olitorius seedling blight 

disease using fungal and bacterial species isolated from 

organic composts (poultry droppings and goat dung). 

II.  MATERIALS AND METHODS 

   Collection of samples and raising of Corchorius olitorius 

seeds: Poultry droppings and goat dung were collected and put 

inside polythene bags and labeled from the  Agricultural 

research farm of the Department of Agriculture Ibrahim 

Badamasi Babangida University Lapai Niger State Nigeria. 

Corchorius olitorius  rhizosphere and rhizoplane that showed 

the symptoms of seedling blight disease in farmer’s field were 

collected and stored in sterile dry paper bags at ambient 

temperature. Seeds of C. olitorius were  procured from  ten 

farmers in Lapai, Lapai Local Government Area Niger State 

Nigeria after harvesting period in August, 2014. Three (3) 

seeds were sowed per pots in sterile top soil in  triplicates and 

raised to seedling stage prior to inoculation.  

Isolation of the pathogen and Test organisms: Infected 

leaves, stems and roots of C. olitorius were cut into small 

pieces, surface-sterilized for 3 minutes with sodium 

hypochlorite and rinsed twice with sterilized distilled water. 

They were then placed on Potato dextrose agar (PDA) and 

incubated at room temperature (28 ± 2
0
C) for 7 days, to allow 

for the growth of all associated organisms [22, 3a]. Colonies 

observed were sub cultured on PDA to obtain pure cultures. 

The various fungal isolates from each of the samples were 

subcultured on PDA to obtain pure cultures for identification. 

The cultural features of each fungal isolate were carefully 

observed and recorded. The macro-morphological and micro-

morphological features of the fungal isolates were compared 

with those described in mycological guide [6]. One gram of 

poultry dropping and goat dung placed in 9ml of sterile 

distilled water in test tube and then serially diluted and  10
-4 

10
-5 

10
-6  

was used as the dilution factor from which 1ml of the 

diluents was placed on PDA. The plates were incubated for 6 

days at 28
0
C and the microbes were identified as described 

above. 

 Screening the isolates for antagonism(Dual-culture 

technique):  Inhibition of pathogen growth  by the test 

antagonists was carried on PDA using the dual culture 

technique. Five millimeter diameter mycelia plugs of each test 

antagonist were placed at the periphery of three different 

culture plates and incubated for 2 days at 28±2
0
C . After two 

days each plate was doubly-inoculated with another 5mm 

diameter mycelia plug of the pathogen placed 5cm from the 

test antagonist. The dual  cuture plates were incubated for 

additional 9 days at 28±2
0
C. In the control experiment, the test 

antagonists were replaced with sterile agar plugs. The growth 

of the pathogen in both the test and control experiment was 

recorded. Data were obtained for the percentage inhibition of 

radial growth(100×(R1-R2) /R1- where R1=radial growth of 

the pathogen in control and R2=radial growth of the pathogen 

in dual culture withantagonist) and the width of the zone of 

inhibition (Z1) ( measured as the smallest distance between the 

colonies in the dual culture).Results are means of three 

replicates[3a]. 

Test of pathogenicity of the isolates: Fungal isolates from 

the  rhiphospere and rhizoplane of blighted Corchorus 

olitorius were re-inoculated into healthy four week old 

seedlings growing in the Screen house of the Department of 

Biology Ibrahim Badamasi Babangida University Lapai 

(9
0
3’0’’N latitude, 6

0
 34’0’’E longitude). A 10

-6
 conidia/ml 

spore concerntration was prepared in accordance to the 

method [4],  and sprayed on healthy Corchorus olitorius 

seedlings  with the aid of a Hill hand sprayer  [17]. The leaves, 

stem and root were observed for leaf wilting, brownish spots, 

stem collapsed and seedling  death. The fungal species were 

re-isolated and compared with the initial isolates to confirm 

their pathogenicity. 

Statistical Analysis: Statistical  analysis [ANOVA] are 

performed to test the significant effects of the antagonists and 

means compared using the Duncan’s multiple range rest at  P ≤ 

0.05. 

III. RESULTS AND DISCUSSION 

    The results of microscopic observation and physical 

characteristic features of the isolated fungal species from 

seedling blight diseased Corchorus olitorius was presented in 

table 1.A total of four fungal species were isolated belonging 

to three genera. The isolated fungal species include 

Aspergillus fumigatus, Penicillium notatum, Penicillium 

chrysogenium, and Trichophyton  rubrum were found to be 

associated with blighted seedlings of Corchorus olitorius.  

Goat dung and poultry droppings inhabiting microbes isolated. 

Fig. 1 represents the fungal and bacterial species is( 

Aspergillus flavus, Aspergillus niger, Bacillus cereus  and 

Mucor species)  isolated from goat dung and poultry 

droppings.The population of compost inhibiting microbes was 

found to be higher in goat dung compare to poultry droppings. 

The occurrence of Mucor species range between  6.3×10
5
cfu/g 

in goat dung to 4.5×10
5
cfu/g in poultry droppings was the 

highest compare to other microbes. Aspergillus niger has the 

lowest occurence which range from   2.2×10
5
cfu/g in poultry 

dropping to 2.4×10
5
cfu/g in goat dung. The population of 

Bacillus cereus range from 4.1×10
5
cfu/g in poultry droppings 

to 5.6×10
5
cfu/g in goat dung, while the occurence of 

Aspergillus flavus range from 3.5×10
5
cfu/g in poultry 

dropping to 3.8 level of cfu/g in goat dung. 

 
Fig.1 Mean population density of goat dung and poultry dropping 

inhabiting microbes. 

5th International Conference on Biological, Chemical and Environmental Sciences (BCES-2016) March 24-25, 2016 London (UK)

http://dx.doi.org/10.15242/IICBE.C0316018 11



 

The results of pathogenicity done revealed that out of four 

fungi  isolated from blighted Corchorus olitorius re-inoculated 

into healthy,were Aspergillus fumigatus, Penicillium notatum, 

and Penicillium chrysogenium  produced symptoms of blight 

disease while the Tricophyton rubrum did not produce the 

symptom. Disease severity was generally high in seedlings 

inoculated with Penicillium chrysogenium (70%) and 

Aspergillus fumigatus (80%). 

The results  revealed that all potential antagonists isolated 

from the composts exhibited high antagonistic activities 

against the pathogens of  C.olitorius blight [table 2]. The 

radial growth of the blight pathogens was retarded 

significantly. Bacillus cereus was the most effective, 

producing the widest zone of inhibition [20.7± 1.77] against 

Aspergillus fumigatus followed by A.flavus and A. niger while 

Mucor species was least effective producing the lowest zone of 

inhibition [8.86±0.01] against Trycophyton rubrum. The zone 

of inhibition produced by Penecillium chrsogenium [10.5± 

0.11mm] and Tricophyton rubrum [12.2 ± 0.10mm] when 

paired with A.flavus were not significantly different [P≥ 0.05] 

but significantly different from Penicillium notatum  [17.5± 

0.20mm] and Aspergillus fumigatus [14.6 ± 0.01mm]. 

However, the zone of inhibition produced when Bacillus 

cereus was separately paired with  P. notatum, P. 

chrysogenium  and Aspergillus  fumigatus[20.5±0.10, 

20.1±0.11 and 20.7± 1.77 respectively] were not 

significantlydifferent [P≥ 0.05]  but significantly different 

from  Trycophyton rubrum  [16.5 ±0.12mm]. The zone of 

inhibition of P. notatum and  P. chrysogenium were not 

significantly different when they were challenged with A.niger 

[17.7±1.12 and 17.3±1.02 respectively]. When Mucor species 

paired with the pathogens, the zone of inhibition produced by 

P. notatum, was the highest [13.5±1.13mm] and significantly 

different from other pathogens.  
 

TABLE I 

FUNGAL SPECIES   ISOLATED FROM SEEDLING BLIGHT DISEASED CORCHORUS 

OLITORIUS 

  Fungal   Isolates 

  Aspergillus Fumigatus 

  Penicillium Notatum 

  Penicillium Chrysogenium 

  Trichophyton  Rubrum 

 

 

 

 
TABLE II 

ZONE OF GROWTH INHIBITION [MM] INDUCED BY POULTRY DROPPING AND GOAT DUNG COMPOST INHIBITING MICROORGANISM ON CORCHORUS 

OLITORIUS SEEDLING INDUCING PATHOGENS. 

 
Values are means ± standard error, values followed by the same alphabets on the column do not statistically differ at [P≥ 0.05] tested by Duncan multiple range 

test. 

 

Seedling blight diseases of agricultural crops have remained 

very serious constraints to vegetable production in Nigeria. 

Apart from having a wide host range, most of the fungal 

microbes produces scleroria that remain viable in soils for 

many years [14]. 

  In the present study Aspergillus fumigatus, Penicillium 

notatum, and P. chrysogenium  were found to be fungal 

species causing blighted seedling of Corchorus olitorius 

except Trichophyton  rubrum. This implies that T. rubrum is 

not a causative organism of seedling blight of C.olitorius. 

Prrobably it is an opportunist or secondary pathogen. The 

disease severity was generally high in those seedlings 

inoculated with  P. chrysogenium [70%] and Aspergillus 

fumigatus[80%]. Aspergillus flavus, A. niger,Bacillus cereus  

and Mucor species were the four microorganisms isolated from 

composts for the biological control of blight fungi. This effort 

in finding biological control was in line with [24] who had 

suggested that effort and expense in finding novel biological 

control species and strains can be saved by directing the search 

either by exploration for new strains in native area of the host 

or its pathogen or by studying the species that are known to be 

phlogenetically related to species that is effective in biological 

control. [5] reported that soils inoculated with B. cereus, B. 

subtilis and Trichoderma species reduced seedling infection 

and that the efficacy of the antagonist increase with increase in 

dose lytic enzymes are known to produced by B. cereus [9]. 

Growth of Macrophomina phaseolina was found to be 

inhibited by T. harzanium, T. virens, A. niger, A. fumigatus, P. 

notatum, B cereus and B subtilis. Similar results have being 

reported by  [20]. This finding is supported by lower inhibition 

zone of compost inhabitating microbes against Penicillium 

chrysogenium and Aspergillus fumigatus as compared with 

Trycophyton rubrum. 

Over the past one hundred years, research has repeatedly 

demonstrated that phylogenetically diverse microbes can act as 

natural antagonists of various plant microbes [8]. The 

interactions between microorganisms and plant hosts can be 

complex. Interactions that lead to biocontrol can include 

antibiosis, competition, induction of host resistance, and 

predation [7]. When testing fungal isolates from the 

environment for biocontrol activities, between 1 and 10% 

show at least some capacity to inhibit the growth of microbes  

in vitro. However, fewer isolates can suppress plant diseases 
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under diverse growing conditions and fewer still have broad 

spectrum activity against multiple microbesic taxa. 

Nonetheless, intensive screens have yielded numerous 

candidate organisms for commercial development [1]. The 

compost extracts contain antagonistic micro organisms and 

active antifungal compounds [10] which cause significant 

reduction in mycelial growth of the microbes. 
Among the isolates tested, B. cereus was more effective 

against all the seedling blight inducing microbes. This is 

perhaps due to production of sufficient biocontrol compounds 

and suppressive agents against the microbes [18]. 

According to the report of [5]  soils inoculated with B. subtilis, 

B. cereus and Trichoderma spp reduced seedling infection and 

that the efficacy of antagonists increased with increase in dose 

Lytic enzymes are known to be produced by B. cereus. Both 

substances, produced by B. cereus, may have been responsible 

for inhibiting the growth of the microbes observed in the study 

and may probably playing an important role in the prevention 

of seedling blight diseases [14]. 

Two mechanisms has been suggested to be involve in 

antagonistic effect of B. cereus. The first mechanism involve 

the production of biologically active compound, which 

inhibited the growth of the microbes. The second mechanism 

involve rapid growth and spread on moist surfaced agar plates, 

which prevented the establishment of the microbes. A lytic 

factor has been reported to be located in walls of strains of B. 

subtilis [23], suggesting that this might have diffused out into 

the surrounding medium, causing the zones of inhibition 

observed. Also B. subtilis has been reported of having the 

ability to produces at least five antibiotics namely subtilin, 

bacitracin, bacillin, subtenolin and Bacilomycin [2]. These 

substances might have acted in concert to inhibit the growth of 

the microbes used in this study. The least reduction of the 

fungal growth was achieved by the A. niger and A. flavus, this 

may be attributed to low biocontrol agents [13].  
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