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Abstract: Rhizoctonia solani (Kuhn) is the causal pathogen of stem canker and black scurf disease on potato. Under 
open greenhouse conditions two isolates of R. solani (AG-3) were used to infect Nicola potato cultivar and caused typical 
symptoms of stem canker and black scurf disease with different disease severities ranged from strong to weak. In vitro 
Addition of chickens, pigeons and cows manure extracts to the media at different concentrations 0-50% (vol/vol) reduced 
the growth of the tested isolates of the pathogen. The highest reduction of mycelial growth of the pathogen isolates was 
obtained when pigeons manure extract was added to the growing media at a concentration of 50 % (vol/vol) followed by 
another concentrations. Under open greenhouse conditions during two growing seasons 2010 and 2011 addition of 
manures to the soil at 0.5 and 1% weight of the soil before sowing significantly decreased incidence of stem canker and 
black scurf disease. Generally, cow manure showed the highest effect on controlling the disease followed by pigeons 
and chickens. On the other hand, concentration 1 % of all manures was more effective on the reducing of disease 
incidence than the concentration 0.5 %. On the other hand, cow manure was more effective in increasing the eyes 
germination followed by pigeons and chicken manure and decreased the dead of sprouts, stem canker and black scurf. 
Treatment with all the kinds of tested manures increased eyes germination of tubers and reduced sclerotia formation on 
the surface of tubers and hence disease incidence. 
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1. INTRODUCTION 

Potato is one of the most important vegetable crops 
in Egypt and worldwide. Rhizoctonia stem canker and 
black scurf diseases of potato are economically 
important in many parts of the world [1]. The pathogen 
is widespread in all potato growing countries [1-3]. The 
presence of black scurf on seed and table potato 
tubers reduces tuber quality and marketability. Black 
scurf causes significant economic losses in potatoes 
annually [4, 5]. In the temperate zones, yield reduction 
was estimated to reach 30-40 % [6] and 19.2-34 % in 
the tropical and subtropical regions [4, 7]. The typical 
disease symptoms include death of pre-emerging 
sprouts, cankers on the underground stem parts and 
stolons, diminished root system, and sclerotia 
formation on progeny tubers. Disease severity is not 
always associated with yield reduction. However, 
formation of tuber-borne sclerotia downgrades tuber 
quality [8] with the development of malformed tubers 
and an alternation in target size and number of tubers 
[2, 7]. Management of R. solani is difficult due to its soil 
borne nature. The fungus is present in most of the soils 
and cultivated areas and once it is established in a 
field, it remains there indefinitely [9]. Chicken manure 
compost gave better control of Phytophthora 
cinnamomi root-rot on Lupinus albus than cow, horse,  
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or sheep manures. Low incidence of seedling death in 
chicken manure compost-amended potting mixes 
correlated with low population of P. cinnamomi, high 
levels of microbial activity in particular the activity of 
endospore-forming bacteria [10]. Tsror et al., [11] 
showed that cattle manure compost amendment 
applied in furrow could reduce black scurf incidence in 
organically grown potatoes. Although treatment 
significantly reduced disease incidence and severity, 
total yield was unaffected. Eklas, Hamid et al., [12] 
found that cow manure treatment recorded the lowest 
Rhizoctonia disease incidence. Also, cow manure 
amendment to soil reduces sclerotia formation in 
yielded tubers by 17.04–21.48 %. The tuber yield was 
also improved more than twice as much as using the 
soil amendment with cow manure. 

The present work was planned to study the 
efficiency of certain animal manures (chicken, pigeons 
and cow) in controlling potato stem canker and black 
scurf disease under Egyptian conditions. 

2. MATERIALS AND METHODS 

2.1. Effect of Animal Manures Extract on Mycelial 
Growth of Rhizoctonia solani In Vitro 

The manures (chicken, pigeons and cow) extracts 
were prepared according to the seepages procedures 
of Brinton et al., [13], Elad and Shtienberge [14] and El-
Masry et al., [15]. Composted manures were mixed 
with tap water (1:5 vol/vol) in large containers. The 
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suspension was incubated for 6 days at 15 to 20 ºC 
and daily stirred 5 to 10 minutes. After extraction, the 
mixtures were filtrated through 3 layers of cheesecloth 
and centrifuged for 60 minutes at 3000 rpm. The 
filtrates were then sterilized by Seitz filter and stored at 
4ºC for further studies. Extracts were added to PDA 
medium at concentrations 5, 10, 20, 30, 40 and 50% 
vol/vol, and mixed thoroughly before solidification at 
50-60 ºC and poured in the plates. Petri dishes were 
inoculated with equal discs (5mm) of the pathogen 
isolates and were placed in the center of each plate. 
Petri dishes containing sterilized PDA medium only and 
inoculated with the fungal isolates were used as 
control. Four replicates were used for each treatment 
and all treatments were incubated at 25ºC. Isolates 
No.1 and 2 of R. solani (AG-3) which varied in their 
capability to induce the disease from weak to severe 
were used in this study. Linear growth of the tested 
isolates were recorded when the control plates were 
completely covered by the fungal mycelium. Different 
concentrations from extracts composted manures were 
tried until complete inhibition of the fungal growth on 
the medium was achieved. The inhibition % of the 
fungal growth was determined after incubation at 25ºC 
for 2-4 days according to the tested isolates of the 
pathogen. For each isolate, the inhibition percent of 
each compost extract was determined when the radial 
growth in the control colonies reached the edge of the 
plates. Percentage of growth inhibition was calculated 
according to Kuckuk and Kivanc [16]. 

Growth inhibition Percentage =
Growth in control - growth in treatment

Growth in control
! 100

 

2.2. Effect of Animal Manures in Controlling Potato 
Stem Canker and Black Scurf Disease Under Open 
Greenhouse Conditions 

The animal manures (chicken, pigeons and cow) 
obtained from El-Beheira Governorate and two isolates 
of the pathogen (No. 1 and No. 2) were employed in 
the present studies. The study was conducted during 
the seasons 2010 and 2011 under open greenhouse 
conditions of the Faculty of Agriculture, Al-Azhar 
University, Assiut Branch. Animal manures at the rate 
0.5 and 1 % (5 and 10 gm /kg soil) of each of the tested 
manure [17] were added to the sterilized Clay-sand soil 
two weeks before sowing and mixed thoroughly then 
irrigated. Inoculum of each isolate of pathogen was 
added to the soil in pots at the rate of 1 % (w/w) one 
week before sowing. Tuber seeds of potato Nicola 
cultivar were sown in pots containing infested soil with 
the pathogen isolates No. 1 and 2. Four pots from each 
treatment were used as replicates. Pots containing 

infested soil with the tested isolates of pathogen were 
sown with tuber seeds and that contain non-infested 
soil and sown with tuber seeds were served as control. 
Percentage of eyes germination and death of emerging 
sprouts were recorded 21 and 45 days after sowing, 
respectively, while percentage of stem canker and 
black scurf was recorded when plants showed signs of 
maturity at about three months from sowing. 
Percentage of eyes germination inhibition was 
calculated as mentioned by Farah Naz et al., [18]:  

number of eyes germinated in each treatment
Eyes germination (E G) % =

 total number of eyes
! 100

 

Eyes germination inhibition % = 100- E G %.  

number of sprouts killed in each treatment
Sprouts killed % =

total number of sprouts
! 100

 

Stem Canker Index 

Stem canker incidence and severity expressed as 
stem canker index (SCI). Severity was assessed on 0-4 
visual disease rating scale as described by Carling and 
Leiner [19] using the following formula. 

number of stems in each rating !  rating
Stem canker % =

total number of stems
! 100

 

Where:  

0 = no damage, no lesions. 

1 = minor damage, one to several lesions less than 5 
mm long. 

2 = intermediate damage, lesions longer than 5 mm, 
girdling of some tissue. 

3 = major damage, large lesions, girdling and death of 
most tissue. 

4 = all tissue dead. 

Black Scurf Disease Index 

Black scurf disease incidence and severity was 
expressed as black scurf disease index (BSDI) and 
was calculated according to Farah Naz et al., [18].  

0 (n1) +1 (n2) +2 (n3) +3 (n4) +4 (n5) +5 (n6)
Black Scurf Disease % =

N (total number of tubers)
! 100

 

Where, n1 = number of tubers in 0 rating; n2 = 
number of tubers in 1 rating; n3 =number of tubers in 2 
rating; n4 = number of tubers in 3 rating; n5 = number 
of tubers in 4 rating; n6 = number of tubers in 5 rating.  
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Where, 0 = no symptoms on potato tubers; 1 = less 
than 1 % tuber area affected; 2 = 1-10 % tuber area 
affected; 3 =11-20 % tuber area affected; 4 =21-51 % 
tuber area affected; 5 = 51 % or more tuber area 
affected. 

2.3. Statistical Analysis 

The obtained data were subjected to statistical 
analysis using MSTATC computer program (Michigan 
Statistical Program Version C). Least significant 
difference (L. S. D., p=0.05) for comparison between 
means of treatments was used as mentioned by 
Gomez and Gomez [20]. 

3. RESULTS 

3.1. In Vitro, Inhibitory Effect of Animal Manures 
Extracts on Rhizoctonia solani Growth 

Effect of manure extracts (chicken, pigeons and 
cow) on mycelial growth of R. solani AG-3 was 
evaluated in vitro on PDA medium. Data presented in 
Table (1) indicate that the growth of R. solani isolates 
was influenced significantly by the addition of tested 
manures extract to the medium when compared to the 
control. In general, the addition of the tested manure 
extracts to the medium reduced the growth of the 
tested isolates of the pathogen. The highest reduction 
of mycelial growth of pathogen isolates was obtained 
when pigeons manure extract was added to the 
growing media, followed by chicken manure extract. 
However, cow manure extract caused the lowest 
reduction of mycelial growth of the pathogen isolates. 

In fact, the reduction of mycelial growth of pathogen 
isolates increased gradually by increasing the 
concentration of manures extract. 

Data also indicated that the highest inhibition % in 
fungal growth occurred to R. solani isolate No. 1 was 
by adding extract of pigeons manure at concentration 
50%, while the least inhibition % occurred in R. solani 
isolate No. 2 by addition extract of cow manure at 
concentration 5 %.  

3.2. Effect of Some Animal Manures (Chicken, 
Pigeons and Cow) on Controlling Rhizoctonia 
Disease of Potato Under Open Greenhouse 
Conditions 

The effect of treatment with manures at 
concentrations 0.5 and 1 % on Rhizoctonia disease of 
potato was studied during two seasons 2010 and 2011 
under open greenhouse conditions. Results of this 
study are present in Tables (2 and 3) and Figure (1) 
indicate that addition of manures (chicken, pigeons and 
cow) to the soil before sowing increased significantly 
eyes germination % in both seasons compared to the 
control. Generally, cow manure gave the highest eyes 
germination percentage at concentration 1%, followed 
by pigeons manure. While, chicken manure gave the 
lowest effect. At the same time, the seedlings were 
very strong when compared to the control.  

Data also showed that all tested manures were 
effective in reducing dead sprouts percentage, 
increased survival plants and improved plant growth 
characters compared to the control. Generally, cow 

Table 1: Inhibitory Effect of Animal Manure Extracts on Rhizoctonia solani Growth In vitro 

Growth inhibition % 

Chicken manure Pigeons manure Cow manure 

Treatments 
Conc. 

Iso.1 Iso.2 Mean Iso.1 Iso.2 Mean Iso.1 Iso.2 Mean 

0(control) 
5 
10 
20 
30 
40 
50 

0.00 
12.50* 
20.56 
23.05 
27.36 
33.61 
38.61 

0.00 
10.28 
16.67 
21.39 
25.97 
30.83 
38.06 

0.00 
11.39 
18.61 
22.22 
26.67 
32.24 
38.34 

0.00 
23.61 
28.34 
36.67 
43.86 
51.11 
54.72 

0.00 
22.50 
26.95 
34.16 
41.11 
50.00 
54.16 

0.00 
23.06 
27.65 
35.42 
42.49 
50.56 
54.44 

0.00 
4.44 
14.16 
20.83 
25.56 
30.00 
34.72 

0.00 
3.61 
12.22 
18.89 
24.44 
29.72 
33.89 

0.00 
4.03 
13.19 
19.86 
25.00 
29.86 
34.31 

Mean 22.25 20.46 - 34.05 32.70 - 18.53 17.54 - 

L.S.D. at 5% for: 
Concentrations =A 
Isolates             =B 
Interaction        =A×B 

 
1.26 
0.68 
1.79 

 
0.82 
0.44 
 1.15 

 
1.07 
0.57 
1.51 

*= Pathogen growth reduction %. 
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manure caused the highest effect on the disease 
incidence, followed by pigeons manure. While, chicken 
manure gave the lowest effect in controlling sprouts 
death disease. Moreover, the sprouts were very strong 
when compared to the control. 

Results also indicate that the addition of manures 
(chicken, pigeons and cow) to the soil decreased 
significantly stem canker and black scurf disease in 
both seasons compared to the control. They also 
indicated that the tested manures treatments were 

effective in reducing stem canker and black scurf 
disease. Generally, cow manure caused the highest 
effect on the disease incidence and gave the best 
control of the disease with isolate No.1. Concentration 
1 % of all tested manures was the more effective on 
Rhizoctonia disease with all parameters than 
concentration 0.5 %.  

Addition of manures to the soil not only resulted in 
reducing the disease severity but also increased plant 
height and tuber yield of plant. Treatment with all tested 

Table 2: Effect of Some Animal Manures on Controlling Rhizoctonia Disease of Potato Under Open Greenhouse 
Conditions at Season 2010 

Treatments Ungermination eyes % Dead sprouts% Stem canker % Sclerotia formation % 

Manures Conc. Iso.1 Iso.2 Iso.1 Iso.2 Iso.1 Iso.2 Iso.1 Iso.2 

0.5 % 37.50 45.83 14.58 22.92 26.90 36.00 29.37 58.45 
Chicken 

1 % 29.17 41.67 8.33 14.58 22.17 27.94 18.00 33.70 

0.5 % 29.17 41.67 13.33 19.58 20.80 25.36 20.71 31.40 
Pigeons 

1 % 16.67 29.17 9.17 12.50 14.65 23.50 17.50 20.84 

0.5 % 20.83 33.34 12.50 16.67 16.36 25.05 12.52 15.75 
Cow 

1 % 12.50 20.83 4.17 10.42 13.80 21.21 10.60 12.45 

Cont. (untreated) 66.67 79.17 33.33 50.00 65.30 81.38 70.00 85.06 

X  30.36 41.67 13.63 20.95 25.71 34.35 25.53 36.81 

L.S.D. at 5% for: 
Treatments        = (A) 
Concentrations = (B) 
Isolates             = (C) 
Interaction        = A×B×C 

 
12.02 
8.50 
8.01 
22.66 

 
18.02 
12.74 
14.32 
40.51 

 
1.10 
0.78 
1.00 
2.83 

 
2.10 
1.48 
0.97 
2.75 

 
Table 3: Effect of Some Animal Manures on Controlling Rhizoctonia Disease of Potato Under Open Greenhouse 

Conditions at Season 2011 

Treatments Ungermination eyes % Dead sprouts% Stem canker % Sclerotia formation % 

Manures Conc. Iso.1 Iso.2 Iso.1 Iso.2 Iso.1 Iso.2 Iso.1 Iso.2 

0.5 % 29.17 41.67 16.25 25.00 22.30 31.07 27.65 38.12 
Chicken 

1 % 25.00 37.50 11.25 20.83 19.30 26.60 20.20 32.72 

0.5 % 33.34 37.50 13.33 20.83 18.88 25.23 22.27 27.43 
Pigeons 

1 % 20.83 33.34 9.17 20.00 16.10 21.68 18.34 24.22 

0.5 % 16.67 29.17 12.50 19.58 15.30 23.60 16.93 23.40 
Cow 

1 % 8.34 25.00 5.00 16.25 14.20 20.59 13.81 20.31 

Cont. (untreated) 62.42 70.84 39.58 50.00 61.13 69.00 60.35 79.30 

X  27.97 39.29 15.30 24.64 23.89 31.11 25.65 35.07 

L.S.D. at 5% for: 
Treatments        = (A) 
Concentrations = (B) 
Isolates             = (C) 
Interaction         = A×B×C 

 
14.22 
10.06 
9.89 
27.98 

 
17.62 
12.46 
10.73 
30.34 

 
1.18 
0.84 
0.93 
2.63 

 
1.83 
1.29 
1.29 
3.66 
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manures reduced sclerotia formation on the surface of 
tubers and hence disease incidence. 

4. DISCUSSION 

Potato is a very popular food source and it is 
economically the most important vegetable crop grown 
in the world. Stem canker and black scurf is 
economically important disease of potato all over the 
world. This disease causes a reduction in the size of 
progeny tubers as well as reduction in yield [21]. 

In vitro, the effect of manures extract (chicken, 
pigeons and cow) on the mycelial growth of R. solani 
isolates was tested on PDA media at different 
concentrations (0, 5, 10, 20, 30, 40 and 50 % vol/vol). 
The results showed that all tested extracts exhibited 
different inhibitory effect on the growth of R. solani 
isolates at different concentrations. In general, all 
tested manures extracts significantly inhibited the 
growth of R. solani isolates. These results are in 
conformity with the results obtained by El-Masry et al., 
[15]; Zhang et al., [22]; and Kerkeni et al., [23]. Data 
also indicated that pigeons manure extract gave the 
highest effect on mycelial growth and inhibition percent 
of the pathogen, followed by chicken manure extract. 
On the other hand, cow manure extract caused the 
lowest reduction of mycelial growth of tested isolates of 
pathogen. Many theories have been developed to 
explain the mechanisms for which these extracts could 
suppress the pathogen. This may include production of 

antibiotic compounds by beneficial microorganisms [24] 
and ammonia from poultry manure is very toxic to living 
organisms [25, 26, 27]. Ras et al., [28] noted that two 
probable mechanisms of action in terms of 
phytopathogen suppressiveness were proposed 
regarding fungal pathogen: (a) mycoparasitism, which 
involved direct contact between the tested antagonist 
and the pathogen on the plate whereby a reduction in 
the pathogen biomass was also observed and 
subsequent antagonist growth to reduce the pathogen 
and (b) production of microbial antibiotic, which may 
spread through the medium, leaving a clear band that 
separates the antagonist from the pathogen. Chicken 
manure is lethal to B. spinulosa, confirming a previous 
report [29] which attributed to toxic levels of 
phosphorus in soils amended with chicken manure 
compost. 

Under open greenhouse conditions, soil amended 
with these manures (chicken, pigeons and cow) 
reduced severity either in the form of eyes germination 
inhibition, dead sprouts, stem canker or in black scurf 
symptoms. Generally, addition of the manures to the 
soil has a beneficial effect on the disease. These 
results are in agreement with those reported by [10, 30, 
31, 32, 33, 34, 35]. Data indicated that all manures 
reduces the disease severity with all parameters. 
Concentration 1% of all manures was the more 
effective on the disease reduction than concentration 
0.5%. Cow manure was the best in controlling of 
disease with all parameters (eyes germination 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Efficacy of some animal manures on reduction of sclerotia formation on potato tubers. 
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inhibition, sprouts killing, stem canker and black scurf), 
followed by pigeons manure. While, chicken manure 
was the lowest effect on the disease. Several 
mechanisms could explain how the animal manures 
reduces these soil-borne pathogens. In the first 
mechanism, beneficial microfloras including compost-
derived microorganisms compete for nutrients with 
plant pathogens in the rhizosphere [36, 37]. The 
second mechanism involves production of antibiotic 
compounds by beneficial microorganisms that are 
effective in controlling various plant pathogens, a 
process known as antibiosis [24], the third mechanism 
involves Parasitism and predation of soil inhabiting 
pathogens by compost inhabiting beneficial 
microorganisms [37] and the fourth mechanism of 
biocontrol involves the induction of systemic resistance 
in plants by microorganisms present in composts or 
soils [38]. Possible mechanisms for pathogen 
suppression by compost planting mixes include 
inhibition of pathogen growth, pathogen survival and 
reduction of infection (increased host resistance or 
competition for infection sites) of the host [39]. The 
manures increased the beneficial microbial population 
of the soil as Trichoderma sp., Penicillium sp. and 
some isolates of bacteria which may have increased 
competition for existing nutrients. Beneficial 
microorganisms play a major role in the suppression of 
several pathogens. Chicken manure caused a 
temporary initial increase in soil pH to 8 or higher, 
which is at the upper limit for Streptomyces scabies to 
cause potato scab. This increase in pH was 
accompanied by an increase in ammonia levels and 
the release of this volatile toxic gas may be involved in 
reducing population levels of S. scabies [40]. Also, they 
mentioned that application of fresh chicken manure 
was highly effective in reducing the incidence of 
Verticillium wilt, potato scab and the population of plant 
parasitic nematodes. Chicken manure application 
increased soil pH and led to detectable quantities of 
ammonia and nitrite accumulation in the soil. Ammonia 
production from poultry manure amended soil has been 
reported by Tsao and Oster [25] and Schilke-Gartely 
and Sims [26]. Finally, the obtained data indicated that 
the application of manures to the soil not only resulted 
in reducing the disease severity but also increased 
plant height and tuber yield of plant. Treatment with 
manures reduced sclerotia formation on the surface of 
tubers and hence disease incidence. 

REFERENCES 

[1] Bains PS, Bennypaul HS, Lynch DR, Kawchuk LM, 
Schaupmeyer CA. Rhizoctonia disease of potatoes 

(Rhizoctonia solani): fungicidal efficacy and cultivar 
susceptibility. Am J Potato Res 2002; 79(2): 99-106.  
http://dx.doi.org/10.1007/BF02881518 

[2] Jager MJ, Hide GA, Van Den Boogert PHJF, Termorshuizen 
AJ, Van Baarlen P. Pathology and control of soil borne fungul 
pathogens of potato. Potato Res 1996; 39: 437-69.  
http://dx.doi.org/10.1007/BF02357949 

[3] EL-Bakali AM, Martin MP. Black scurf of potato. Mycologist 
2006; 20: 130-132. 
http://dx.doi.org/10.1016/j.mycol.2006.03.006 

[4] Banville GJ. Yield losses and damage to potato plants 
caused by Rhizoctonia solani Kuhn. Am Potato J 1989; 66: 
821-34.  
http://dx.doi.org/10.1007/BF02853963 

[5] Errampalli D, Johnston HW. Control of tuber-borne black 
scurf (Rhizoctonia solani and common scab (Streptomyces 
scabies) of potato with combination of sodium hypochlorite 
and thiophanate-methyl pre-planting seed tuber treatment. 
Canadian J Plant Pathol 2001; 23: 68-77. 
http://dx.doi.org/10.1080/07060660109506911 

[6] Little GR, Marquinez, Cooke LR. The response of twelve 
potato cultivars to infection with Rhizoctonia solani. Ann App 
Biol 1988; 122: 88-89. 

[7] Carling DE, Leiner RH, W estphale PC. Symptoms, signs 
and yield reduction associated with Rhizoctonia disease 
of potato induced by tuberborne inoculum of Rhizoctonia 
solani AG-3. A Potato J 1989; 66: 693-701. 
http://dx.doi.org/10.1007/BF02896825 

[8] Jager G, Velvis H, Lamers JG, Mulder A, Roosjen J. Control 
of Rhizoctonia solani in potato by biological, chemical and 
integrated measures. Potato Res 1991; 34: 269-84. 
http://dx.doi.org/10.1007/BF02360500 

[9] Agrios GN. Plant Pathology. 4th Edition. Academic press, 
London, New York 2005; p. 214. 

[10] Aryantha IP, Cross R, Guest DI. Suppression of 
Phytophthora cinnamomi in Potting Mixes amended with 
uncomposted and composted animal manures. 
Phytopathology 2000; 90(7): 775-82. 
http://dx.doi.org/10.1094/PHYTO.2000.90.7.775 

[11] Tsror L, Baraka R, Snehb B. Biological control of black scurf 
on potato under organic management. Crop Protect 2001; 
20(2): 145-50. 
http://dx.doi.org/10.1016/S0261-2194(00)00124-1 

[12] Eklas Hamid E, Himeidan YE, El-Hassan SM. Cultural 
practices for the management of Rhizoctonia disease in 
potato. J King Saud Univ 2006; 18(2): 141-48.  

[13] Brinton WF, Trankner A, Roffner M. Investigations into liquid 
compost extracts. Biocycle 1996; 37(11): 68-70. 

[14] Elad Y, Shteinberge D. Effect of compost water extracts on 
grey mold (Botrytis cinerea). Crop Protect 1994; 13: 109-14. 
http://dx.doi.org/10.1016/0261-2194(94)90160-0 

[15] El-Masry MH, Khalil AI, Hassouna MS, Ibrahim HAH. In situ 
and in vitro suppressive effect of agricultural composts and 
their water extracts on some phytopathogenic fungi. World J 
Microbiol Biotechnol 2002; 18: 551-58. 
http://dx.doi.org/10.1023/A:1016302729218 

[16] Kuckuk C, Kivanc M. Isolation of Trichoderma spp. and 
determination of their antifungal, biochemical and 
physiological features. Turk Biol 2003; 22: 247-53. 

[17] Raj H, Kapoo IJ. Possible management of Fusarium wilt of 
tomato by soil amendments with composts. Indian Phytopath 
1997; 50(3): 387-95. 

[18] Farah N, Abdul RC, Abbasi NA, Haque IUl, Ahmed I. 
Influence of inoculum of Rhizoctonia solani and susceptibility 
on new potato germplasm. Pak J Bot 2008; 40(5): 2199-209. 

[19] Carling DE, Leiner RH. Virulence of isolates of Rhizoctonia 
solani AG-3 collected from potato plant organs and soil. Plant  
 



Influence of Certain Animal Manures on Incidence of Stem Canker Journal of Basic & Applied Sciences, 2012 Volume 8      237 

Disease 1990; 74: 901-903. 
http://dx.doi.org/10.1094/PD-74-0901 

[20] Gomez KA, Gomez AA. Statistical Procedures for Agriculture 
Research 2nd ed. John Willey, NY, 1984; p. 680.  

[21] Wilson PS, Ketola EO, Ahvenniemi PM, Lehtonen MJ, 
Valkonen JPT. Dynamics of soilborne Rhizoctonia solani in 
the presence of Trichoderma harzianum: effects on stem 
canker, black scurf and progeny tubers of potato. Plant 
Pathol 2008; 57(1): 152-61. 

[22] Zhang W, Han DY, Dick WA, Davis KR, Hoitink HAJ. 
Compost and compost water extract-induced systemic 
acquired resistance in cucumber and Arabidopsis. 
Phytopathology 1998; 88: 450-55. 
http://dx.doi.org/10.1094/PHYTO.1998.88.5.450 

[23] Kerkeni, Amal, Daami-Remadi M, Tarchoun N, Khedher MB. 
In vitro assessment of the antifungal activity of several 
compost extracts obtained from composted animal manure 
mixtures. International. J Agric Res 2007; 2(9): 786-94.  

[24] Hoitink HAJ, Stone AG, Grebus ME. Suppression of plant 
diseases by composts. In the science of composting (De 
Bertoldi M, Sequi P, Lemmes B, Papi T. Eds.), 1996; 1: 373-
381. Blackie Academic & Professional, Glasgow. 

[25] Tsao PH, Oster JJ. Relation of ammonia and nitrous acid to 
suppression of Phytophthora in soils amended with 
nitrogenous organic substances. Phytopathology 1981; 71: 
53-59. 
http://dx.doi.org/10.1094/Phyto-71-53 

[26] Schilke-Gartley KL, Sims. Ammonia volatilization from poultry 
manure-amended soil. Biol Fertil Soils 1993; 16: 5-10. 
http://dx.doi.org/10.1007/BF00336507 

[27] Tenuta M, Conn KL, Lazarovits G. Volatile fatty acids in liquid 
swine manure can kill microsclerotia of Verticillium dahaliae. 
Phytopathology 2002; 92: 548-52. 
http://dx.doi.org/10.1094/PHYTO.2002.92.5.548 

[28] Ras M, Hernandez MT, Garcia C, Bernal A, Pascual JA. 
Biopesticide effect of green compost against fusarium wilt on 
melon plants. J App Microbial 2005; 98: 845-54. 
http://dx.doi.org/10.1111/j.1365-2672.2004.02508.x 

[29] Leak S. How to manage phosphorus sensitive plants. Aust 
Hort1996; 94(10): 55-60. 

[30] Nelson EB, Boehm MJ. Microbial mechanics of composted 
induced disease suppression. Part II. Biocycle 2002; 43(7): 
45-47. 

[31] Shaikh AH, Ghaffar A. Effect of poultry manure and sawdust 
on survival of sclerotia Macrophomina phaseolina in soil. Pak 
J Bot 2004; 36(2): 425-28. 

[32] Ben Jenana RK, Haouala R, Triki MA, et al. Compost, 
compost extract and bacterial suppressive action on Pythium 
aphanidermatum in tomato. Pak J Bot 2009; 41(1): 315-27. 

[33] Saadi I, Laor Y, Medina S, Krassnovsky A, Raviv M. 
Compost suppressiveness against Fusarium oxysporum was 
not reduced after one-year storage under various moisture 
and temperature conditions. Soil Biol Biochem 2010; 42(4): 
626-34. 
http://dx.doi.org/10.1016/j.soilbio.2009.12.016 

[34] Pane C, Spaccini R, Piccolo A, Scala F, Bonanomi G. 
Compost amendments enhance peat suppressiveness to 
Pythium ultimum, Rhizoctonia solani and Sclerotinia minor. 
Biological Control 2011; 56(2): 115-24. 
http://dx.doi.org/10.1016/j.biocontrol.2010.10.002 

[35] Ahmed S, Zaman N, Khan SN. Evaluation of manuring 
practices on root rot disease and agronomic characters of 
Arachis hypogeae L. Afr J Biotechnol 2012; 11(5):1119-22. 

[36] De Brito A, Gagne S, Antoun H. Effect of compost on 
rhizosphere microflora of the tomato and on the incidence of 
plant growth-promoting rhizobacteria. Appl Environ Microbiol 
1995; 61: 194-99. 

[37] Hoitink HAJ, Boehm MJ. Biocontrol within the context of soil 
microbial communities: A substrate-dependent phenomenon. 
Ann Rev Phytopathol 1999; 37: 427-46. 
http://dx.doi.org/10.1146/annurev.phyto.37.1.427 

[38] Zhang W, Dick WA, Hoitink HAJ. Compost induced systemic 
acquired resistance in cucumber to Pythium root rot and 
anthracnose. Phytopathology 1996; 86: 1066-70. 
http://dx.doi.org/10.1094/Phyto-86-1066 

[39] Hoitink HAJ, Grebus ME. Status of biological control of plant 
diseases with composts. Compost Sci Util 1994; 2(2): 6-12. 

[40] Conn KL, Lazarovits G. Impact of animal manures on 
Verticillium wilt, potato scab and soil microbial populations. 
Can J Plant Pathol 1999; 21: 81-92. 

 
 
 

 

Received on 15-02-2012 Accepted on 29-03-2011 Published on 15-04-2012 
 

DOI: http://dx.doi.org/10.6000/1927‐5129.2012.08.01.35 
 

© 2012 Abo-Elnaga et al.; Licensee Lifescience Global. 
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in 
any medium, provided the work is properly cited. 
 


