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ABSTRACT 

A field experiment was conducted during the period June –October 2017 at Mansouria village, 
Giza Governorate, Egypt to compare the efficacy of the nematicide oxamyl with different eco- 
friendly biofertilizers in controlling the root knot nematode Meloidogyne javanica and root rot 
diseases infecting peanut plants cv. Giza 6 and  their effects on peanut yield production. Three rates 
(high, moderate and low) of poultry or cattle manure and recommended doses of microbein or oxamyl 
were applied. The study emphasized that all the treatments resulted in variable significant decreases in 
root knot and root rot disease incidence and improved peanut plant production. The most nematode 
root knot-root rot fungi suppressive agent was poultry manure at high rate. Cattle manure and 
microbien came in the second preference. Based on the results of this study, the authors recommend 
further studies to investigate the best combination and dose of organic amendments as well as their 
cost benefit analysis before advising farmers to use these biofertilizers for controlling root knot -root 
rot complex diseases and promotion of growth of peanut plants. 
  
Keywords: Root knot nematode, Meloidogyne javanica, biofertilizer, organic manures Root rot 

diseases, peanut 

 
Introduction 

Peanut, Arachis hypogaea L., is one of the most important leguminous and oil-producing crops 
for human consumption and animal feeding. In Egypt peanut is grown in light soil as well as in newly 
reclaimed sand areas. The cultivated area recorded to be 190.000 hectare for the season 2017, 
(Anonymous, 2017). Root knot nematodes, Meloidogyne spp., are among the major nematode species 
that attack peanut plants (Abd-Elgawad, 2014). Damping – off and root rot caused by Macrophomina 
phasolina, Rhizoctonia solani and Fusarium oxysporum are among the most destructive fungus 
diseases which attack peanuts causing quantitative and qualitative losses of yield ( Ziedan, 2000, and 
Abd-El-Khair et al., 2016). 

Several researches indicated that Rhizoctonia-root rot was more severe in the presence of root 
knot nematodes inducing the root rot disease complex that result in great yield loss (Abuzar, 2013, 
AL- Hazmi and Nadary, 2015). 

The application of chemical nematicides and/ or fungicides is one of the primary strategies of 
plant protection. However, due to their hazardous effects on the environment and human health many 
restrictions have been taken to modify such control strategies. There has been increased interest in the 
development of alternatives to the use of synthetic nematicides and / or fungicides (Nolling and 
Becker, 1994; Oka, 2010). 

Many authors proved the application of organic amendments such as cattle or poultry manures 
to the soil as an alternative strategy for management of plant parasitic nematodes and root rot diseases 
(Oka, 2010, Karamani et al., 2011, Abolusoro et al., 2012, Nawadili et al., 2012, Lyimo et al., 2012, 
Silva et al., 2013, Rizivi et al., 2015 and Osman et al., 2018).  

Now, certain species of microorganisms are widely used that have unique properties to provide 
natural products and serve as good substitutes of chemical fertilizers (Deepali, 2010). They have been 
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effective in controlling plant parasitic diseases including root knot nematode (Weller et al., 2012, and 
Jaing et al., 2017).  

Ismail and Hasabo, (2000), reported that the Egyptian commercial biofertilizer microbien 
significantly suppress the nematode Meloidogyne incognita developmental stages, galls and 
eggmasses number and improving sunflower yield under greenhouse conditions.  El –Gindi et al., 
(2005), indicated the effectiveness of nitrobien and phosphorine in controlling Meloidogyne incognita 
infecting cowpea plants and improving yield. Youssef and Asmahan (2015), recorded that the 
biofertilizer nitrobien effectively controlled the nematode M.incognita infecting date palm trees and 
increasing date production.  

Drenching artificially infested soil with the biofertilizers humic acid+ phosphorien or microbien 
in decreased infection and severity of Fusarium solani the causal agent of dry root rot on mandarin 
seedlings as well as reduced colonization of F.solani (El-Mohamedy and Ahmed, 2009). 

The aim of this study was: to compare the effects of as poultry manure, cattle manure and 
microbien with the nematicide oxamyl on the suppression of the root knot- root rot complex disease 
infecting peanut plants and their effects on peanut production under field conditions. 
 
Materials and Methods 
 
Source of seeds: 

Seeds of peanut (Arachis hypogaea L.) cv.Giza 6, which is susceptible to Meloidogyne javanica 
were obtained from Department of Horticulture Research Centre, Ministry of Agriculture, Giza, 
Egypt. 
 
Experimental site: 

Field experiment was conducted during the period of June- October 2017 at Mansoria village, 
Giza Governorate, Egypt. The experimental field was divided into plots each comprising of rows of 
six m. long and 50 cm apart, and the distance between each plant was 15 cm. The experiment was set 
up in a completely randomized block design with nine treatments and 120 replicates (plant) for each 
treatment. Methods of application and doses are shown in Table (1). Initial population densities of M. 
javanica were determined one week prior to planting time from 250 g, subsamples of well mixed soil 
from each row according   to Barker (1985).  
 
Table 1: Experimental design for controlling root knot nematode Meloidogyne javanica infecting 

peanut plant cv. Giza 6, damping off and root rot diseases under field conditions. 
Treatments Dose Method and time of 

application 
Source 

1-Untreated control 
2-Cattle manure 
3-Cattle manure 
4- Cattle manure 

15 tons/aera 
10 tons / 
5 tons / 
 

Thoroughly mixed with the soil 
one week before the seeds were 
sown 

Research farm at Kafre –Hakim 
Village, Giza Governorate, Egypt. 
Cattle , Poultry manure were left on  
a concrete slab for about 4-6 months 
 before used. 5- Poultry manure 

6- Poultry manure 
7- Poultry manure 

15 tons/ 
10 tons/ 
5 tons/ 

Thoroughly mixed with the soil 
one week before the seeds were 
sown 

8- Microbien 6ml/150ml 
for each hill 

Soil drench at planting time. Ministry of Agriculture. Giza, Egypt. 

9-* Oxamyl 6ml / L. 24 
% liquid 

Foliar spraying, two times. The 
first one week after plants 
emerged and the second 15 days 
from the first spraying. 

Ministry of  Agriculture. Giza, Egypt. 

* Oxamyl is a systemic nematicide: Methyl-N-N-dimethyl-(N-(methylcarbamycocyl-1-Thioxamidate   

Also 100 g, subsamples of well mixed soil from each row was taken three times (the first (the 
initial) one week prior planting time, second, at mid season and third, at harvest time) for 
determination of the total microbial counts of fungi, bacteria and actinomycetes as well as frequency 
of pathogenic fungi comparing with common saprophytic fungi. Four months later, at harvest time 
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peanut plants were harvested for yield estimation. Final nematode soil population was extracted 
(Barker, 1985), and densities of M. javanica were determined and expressed as number of 
juveniles/250 g. soil. Percentage nematode reduction was determined according to Henderson and 
Tilton formula (Puntener, 1981) as follows: 

Nematode reduction % = {1- (PTA/ PTB x PCB / PCA)} x 100, where, 
PTA= population in treated plot after application, BTB= population in the treated plot before 
application, PCB= population in the check plot before application and PCA= population in the check 
plot after application. 

Data were subjected to analysis of variance and means were compared according to Duncan 
(1951). 
 
Determination of total microbial counts and frequency occurrence percentages of common 
mycoflora: 

Plate count technique using selective media (Johanson et al., 1960) was used for determining 
the number of fungi, bacteria and actinomycetes. Ten grams of soil were shaken in 90 ml of sterilized 
distilled water in a 250 ml flask for 20 minutes on a shaker to make 1/10th dilution of soil sample. 
Serial dilution up to 10-7   were prepared in a similar fashion by transferring 10 ml of soil suspension 
to 90 ml sterilized distilled water in 250 ml flasks. Portions of 1.0 ml soil suspension from each of the 
dilutions 10-4, 10-5, 10 -7   were transferred to four sterile petri dishes. Martin medium was   used for 
growing fungal colonies at dilution of 10 -4 after four days of incubation at 15 ± 1 C °. Nutrient agar 
with 2% glucose medium was used for isolation bacterial colonies at dilution of 10-7 after 2 days of 
incubation at 28± 1 C°. Starch Casein Agar medium was used to estimate the actinomycetes at 
dilution of 10-5 after 7 days of incubation at 25± 1 C°. 
 
Frequency occurrence (%) of common mycoflora: 

Isolated fungi were identified at the Plant Pathology Department, National Research Centre 
(NRC), Egypt, according to morphological and cultural characters described by (Barnett and Hunter, 
1972, Ramirez, 1982). The frequency occurrence (%) of pathogenic fungi as well as common 
saprophytic fungi were determined at dilution 10-4 for each treatment according to the following 
equation: 

Frequency (%) = Fungus number / Total fungi number x 100. 
 
Determination of damping off and root rot incidence:  

The percentages of pre- and post emergence of damping off were calculated after 15 and 45 
days from sowing respectively, while percentages of dead plants due to root- rot and survived healthy 
plants were estimated up to harvest. 
 
Chemical analysis of poultry and cattle manure:  

Poultry and cattle manure were subjected to chemical analysis Table (2) in the Department of 
soil Sciences National Research Centre, Giza, Egypt, according to Chapman and Pratt, (1961) and 
Jackson, (1973). 
 
Table 2: Approximate percentage of organic matter, organic carbon, nitrogen, and phosphorus, 

potassium and carbon/ nitrogen ratio of two organic manures.                                       
Chemical analyses O.M % C % N % C: N % P % K % 
Poultry manure 64.5 37.5 2.0 18.8:1 0.61 1.03 
Cattle manure 36.6 21.01 1.1 19.1:1 0.41 0.85 
Organic matter (O.M.),    Organic carbon (C)       nitrogen (N)      Phosphorus (P)     potassium (K) 

 
Soil chemical and biological analysis of peanut experimental field: 

The soil nutrient status of the experimental field was subjected to chemical analysis Table (3) in 
the Department of Soil Sciences National Research Centre, Giza, Egypt, according to (Chapman and 
Pratt, 1961).  

 
 



Middle East J. Agric. Res., 8(2): 371-381, 2019 
ISSN: 2077-4605 

374 

Table 3: The Soil nutrient status of the peanut experimental field in 2017 cropping season 
Parameter Mean value 

CO3 0.0     
Cl 0.9    m molc/L-1 

SO4 0.2   m molc/L-1 

Ca++ 0.4   m molc/L-1 

Mg++ 0.33  m molc/L-1 

Na 0.67  m molc/L-1 

K 0.1  m molc/L-1 

                                                                  EC  0.15 dS/m    

 
As well as, Total microbial counts in manure sources used before application and initial 

population density of microbial in the peanut filed one week before treatments and planting  is shown 
in Table 4, 5  
 
Table 4: Total counts of fungi, bacteria, actinomycetes, and percentage occurrence of microorganisms 

in manure sources used before application. 
 

Treatments 
Total counts colony forming 

unit,CFU*/gsoil 
Frequency occurrence% 

Fungi Bacteria Actinomycetes 
Pathogenic 

fungi** 
Aspergillus 

spp.*** 
Penicillum 

spp.*** 
Tricoderma 

spp.*** 
Others*** 

Cattle manure 15 ton/f    0.0     
Cattle manure 10 ton/f 11 16.2 30 0.0 47.7 46.3 1.0 3 
Cattle manure 5 ton/f    0.0     
Poultry manure 15 ton/f    0.0 49.3 44 0 6 
Poultry manure 10 ton/f 7 20.7 7.7 0.0     
Poultry manure 5 ton/f    0.0     

*The real number of CFU is multiplied by 104 for fungi, 107 for bacteria and 105 for actinomycetes in one gram dry soil. 
*** Saprophytic fungi 
F: fedaan 4200m2 

 
Table 5: Initial population density of microbial in the peanut filed one week before treatments and 

planting  
 

Treatments 
Total counts.(colony forming 

unit,CFU*/g soil 
Frequency occurrence (%) 

Fungi** Bacteria Actinomycetes Pothgenic 
fungi** 

Aspergillus 
Spp.*** 

Penicillium 
spp.*** 

Trichoderma 
spp.*** 

Others*** 

Cattle manure15 ton/f 35.3e 11.6a 7.0a 44.3f 20.3c 26.3f 0.0b 8.3a 
Cattle manure 10 ton/f 40.3e 12.0a 6.3a 47.3cd 18.3d 30.3a 0.0b 3.6c 
Cattle manure 5 ton/f 49.0a 12.0a 6.3a 47.0de 19.0d 28.3d 3.3a 1.6e 
Poultry manure 15 ton/f 42.3d 12.0a 6.3a 46.3e 20.0c 27.3e 0.0b 5.67b 
Poultry manure 10 ton/f 38.0f 12.3a 6.3a 49.0a 20.0c 28.6cd 0.0b 2.6d 
Poultry manure 5 ton/f 36.3g 12.0a 6.3a 47.3cd 22.3a 30.0ab 0.0b 0.0f 
Microbien 47.3b 12.6a 6.3a 48.3ab 21.3b 29.3bc 0.0b 0.6f 
Oxamyl 44.0c 12.3a 6.6a 48.0bc 22.0ab 28.6cd 0.0b 1.6e 
Control 42.3d 12.6a 6.3a 49.0a 22.3a 28.0de 0.0b 0.0f 

Each value represent, mean of five replicates. 
*The real number of CFU is multiplied by 104 for fungi, 107 for bacteria and 105 for actinomycetes in one gram dry soil. 
** Pathogenic fungi, i.e. **Fusarium spp., Rhizoctonia spp., pythium spp. Macrophomina spp., and Alternaria spp. 
Means followed by the same letter(s) within column are not significantly (P ≤0.05) different according to Duncan’s Multiple 
range test 
***Saprophytic fungi 
F: fedaan 4200m2 

 
Results and Discussion 
 
Effects of different treatments on nematode population: 

Data presented in Table (6) revealed that all treatments resulted in variable significant decreases 
in M. javanica juveniles in soil, root galls and egg masses compared to untreated control. Moreover, 
the yield of the crop was improved in all treatments. Data revealed that application of poultry manure 
at high rate 15 ton/f resulted in the greatest percentage reduction 84.6% in M. javanica J2 in soil as 
compared to untreated control. This was followed by the application of microbien which suppressed 
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M. javanica J2 in soil by 76.1% and exhibited the highest percentage reduction of 51.5% in M. 
javanica egg masses compared to untreated control. Surprisingly oxamyl treatment exhibited 
percentage reduction of 48.7%, 20.0 % and 24.2% in nematode J2 in soil, root galls and egg masses, 
respectively. At the same time the reduction in root galls was not related to the dose of cattle manure 
treatment. 

All treatments showed significant increase in fresh weight and yield production compared to 
untreated control. Poultry manure treatment at higher rate (15 ton/f) produced the highest percentage 
increase of 42.5% in peanut yield as compared to untreated control. Followed by 25% increase due to 
cattle manure at higher rate, poultry manure at medium rate and microbien treatments.  

Highest fresh weight of the peanut plants was observed in the treatments of cattle manure (at 
higher and medium rates) and poultry manure at higher rate.  Recorded data revealed that these 
treatments exhibited 94.4%, 76.7%, and 72.2% increase in fresh weight respectively as compared to 
untreated control. 

 
Table 6: Comparative effects of cattle manure, poultry manure, Microbien and Oxamyl on peanut 

plants cv. Giza 6 infected with Meloidogyne javanica under field conditions. 
 

Treatments 
No. of M. javanica 

larvae/ 250 soil  
%Red 

No. of galls / 
5g. roots 

Number of egg 
masses/ 5g. root 

Peaunt 
production/plant 

 
Fresh 

weight/g 

 
Inc.  
(%) 

 
Initial 
Pop.* 

Final 
Pop.** 

No. %Red No. %Red 
Weight  

(g) 
% 

inc. 
Cattle manure 15 ton/f 17.4a 190 cd 56.3 30bc 33.3 19.0 cd** 42.4 100 b** 25.0 350 b 94.4 
Cattle manure 10 ton/f 15.6a 185 d 52.5 34bc 24.4 20.0 cd 39.4 94 b 17.5 318 b 76.7 
Cattle manure 5 ton/f 19. 0 260 b 45.2 34bc 24.4 20.0 cd 39.4 98 b 22.5 275 d 52.8 
Poultry manure 15 ton/f 19.6a 075 f 84.6 27cd 40.0 21.0bc 36.4 114 a 42.5 310 b 72.2 
Poultry manure 10 ton/f 1`5.2 a 180 d 52.6 25d 44.4 22.0bc 33.3 100b 25.0 240 e 33.3 
Poultry manure 5 ton/f 18.4 a 190 cd 58.7 23 d 49.0 20.0 cd 39.4 93b 16.3 250 e 38.8 
Microbien 18.4 a 110 e 76.1 25 d 44.4 16.0 d 51.5 100 b 25.0 270 d 50.0 
Oxamyl 16.4 a 210 c 48.7 36 b 20.0 25.0 b 24.2 94 b 17.5 290 c 61.1 
Control 18.0 a 450 a - 45 a - 33 a - 80c - 180 f - 

Each value represents mean of five replicates.  
Means followed by the same letter(s) within a column are not significantly (P ≤0.05) different according to Duncan’s 
Multiple range test. 
No. = Number % Red. = % Reduction %  Inc. = % Increase Initial pop.= Initial population   
Final pop.= Final population. 
F: fedaan 4200m2 

 
Effects of different soil treatments on damping-off and root rot incidence in peanut plants: 

The results of the present work revealed that all the treatments significantly reduced the 
percentages of damping off and root rot diseases and increased the survival of peanut plants Table (5). 
Recorded data indicated that the treatments amended by poultry manure at rates (15, 10 ton/f) were 
the best in suppressing the diseases. It was followed by cattle manure treatments at rates (15, 10 
ton/f), poultry manure at low rate (5 ton/f) and microbien. In this regard, cattle manure at low rate (5 
ton/f) and oxamyl treatments showed the least suppressive effects. 

The results also revealed that the highest survival percentages of plants were observed in the 
poultry manure treatments compared to the untreated control. However, the lowest percentages of the 
plant survival was recorded in oxamyl and cattle manure at low rate 5 ton /f treatments. It was 73.9 % 
for each of them as compared to the percentages 58.6% in the untreated control Table (7).  

 
Effects of different treatments on total counts of fungi, bacteria and actinomycetes, and 
frequency occurrence % of soil mycoflora in peanut rhizosphere: 

Data in Table (6) showed the total fungi counts at initial time (one week before planting) in the 
treated compared with the untreated control. Initial population of the microflora (total fungi, bacteria 
and actnomycetes, pathogenic and saprophytic  fungi  in soil before treatments  are presented in Table 
9). After treatments applications it was noticed that microflora increased and reaching maximum at 
mid season (Table 8) of pathogenic fungi as they decreased. Data in Table 8) indicated that total  
micro flora  increased  in all treatments  at mid season  compared  to control except of total fungi that 
decreased at poultry manure ( at 10 and 5 t) and Ox amyl. 
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At harvest, data in Table (9) indicated significant decrease in total fungi, and significant 
increase in total bacteria and total actinomycetes in all treatments compared to untreated control. 
Poultry manure showed the best effects in reducing total fungi counts and increasing total bacteria and 
actinomycetes counts. The least effects were observed after treatment with oxamyl. As for pathogenic 
fungi percentage occurrence, the data indicated significant decreases in all treatments compared to 
untreated control Table (8). The best treatments were cattle manure at the three rates. Percentage 
occurrence of the saprophytic fungi Penicillium spp., and Trichoderma spp. were significantly 
increased in some treatments compared to untreated control. The highest increase in saprophytic fungi 
was recorded in cattle and poultry manure treatments compared to untreated control. 
 
Table 7: Comparative effects of soil treatments with natural and commercial biofertilizers or 

chemical nematicide on damping –off and root rot diseases in peanut grown under field 
conditions  

 
Treatments 

Disease parameters 

Damping off % 
***Root rot 
incidence% Survival plants % 

*Pre- emergence % **Post-emergence %  
Cattle manure 15 ton/f 8.0 c 8.7 b 4.8 b 78.5 b 
Cattle manure 10 ton/f 8.0 c 8.7 b 4.8 b 78.5 b 
Cattle manure 5 ton/f 12.0 b 9.1 b 5.0 b 73.9 c 
Poultry manure 15 ton/f 4.0 d 4.0 c 0.0 c 91.8 a 
Poultry manure 10 ton/f 4.0 d 4.2 c 0.0 c 91.8a 
Poultry manure 5 ton/f 8.0 c 8.7 b 4.8 b 78.5 b 
Microbien 8.0 c 8.7 b 4.8 b 78.5 b 
Oxamyl 12.0 b 9.1 b 5.0 b 73.9 c 
Control 16.0 a 14.3 a 11.1a 58.6 a 
Means in each column followed by the same letter(s) are not significantly (P ≤0.05) different according to Duncan’s 
Multiple range test. 
* % of pre-emergence damping off was calculated as the number of absent seedlings relative to the number of seeds sown. 
** % of post-emergence damping off was calculated as the number of dead plants relative to the number of emerging 
seedlings. 
*** % of root rot incidence was calculated as the number of dead plants relative to the number of stand plants at harvest. 
F: fedaan 4200m2 

 
Table 8: Effects of cattle, poultry manures, microbein and chemical nematicide on the total counts of 

fungi, bacteria and actinomycetes and frequency occurrence% of mycoflora in peanut soil at 
mid season. 

 
Treatments 

Total counts (colony forming units 
CFU*/g soil 

Frequency of occurrence (%) 

Fungi** Bacteria Actinomycetes Pothgenic 
fungi** 

Aspergillus 
spp.*** 

Penicillium 
spp.*** 

Trichoderma 
spp.*** 

Others*** 

Cattle manure15 ton/f 66.00a 73.00a 16.67a 25.33g 28.00d 32.67a 8.00b 6.67b 
Cattle manure 10 ton/f 53.00c 57.67b 16.33a 28.67f 26.67d 32.33a 10.33a 0.00f 
Cattle manure 5 ton/f 51.00d 55.67c 13.00b 32.33e 38.67a 22.67d 5.33e 1.67e 
Poultry manure 15 ton/f 55.00b 48.00d 13.00b 33.33de 32.67b 24.00c 6.67c 3.33d 
Poultry manure 10 ton/f 41.33g 44.33e 12.67b 34.33d 38.67a 23.00d 0.00f 4.33c 
Poultry manure 5 ton/f 38.33h 44.00e 12.00 43.33b 30.00 26.33b 0.00f 0.00f 
Microbien 48.67e 34.67f 6.67c 42.33bc 28.00d 20.00e 6.00d 3.67cd 
Oxamyl 33.67i 33.33g 6.67c 41.67c 28.33d 20.33e 0.00f 9.33a 
Control 44.33f 18.33h 4.00d 53.33 18.67e 18.00f 0.00f 10.00a 

*The real number of CFU is multiplied by 104 for fungi, 107 for bacteria and 105 for actinomycetes in one gram dry soil. 
** Pathogenic fungi, i.e. **Fusarium spp., Rhizoctonia spp., pythium spp. Macrophomina spp., and Alternaria spp. 
Means followed by the same letter(s) within column are not significantly (P ≤0.05) different according to Duncan’s Multiple 
range test 
***Saprophytic fungi 
F: fedaan 4200m2 

 
These results are in harmony with those obtained by (Rodriguez- Kabana and Morgan- Jones, 

1987, and Summers, 2011). They revealed that the addition of the organic matter to the soil stimulate, 
microbial activity as evidenced by increased population of actinomycetes, algae, bacteria and fungi 
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that inhibit or kill the pathogen by possible mechanisms such as competition with energy and 
nutrients. This will bring biological suppression of parasitic nematodes and soil borne diseases, hence 
promoting growth and development of plants. Janvier et al., 2007 indicated that the organic 
amendments improve the total organic carbon count that may reduce soil borne diseases. The amounts 
of labile carbon present in the organic matter are source of energy to microorganisms that contain 
antagonistic principles for plant pathogens. Meanwhile, Silva et al., (2017), evaluated the effect of 
organic matter sources against cassava root rot caused by Fusarium solani.They indicated that 
fertilization with cattle manure and goat manure resulted in suppression of cassava root rot. They also 
indicated that there were changes in the soil microbial community structure incorporation, mainly in 
total fungi and Gram negative bacteria populations. 

Barros et al., (2014) suggested that the population of total bacteria was responsible for the 
natural suppression of soils against cassava root rot caused by F. solani. The increases of (Gram 
positive bacteria) were accompanied by a decrease in the cassava disease severity, suggesting 
bacterial antagonism against plant pathogenic fungi (Silva et al., 2017). 

Our results are compatible with many authors. Osman et al., (2018) in their studies on the 
integrated management of Meloidogyne incognita and root rot infecting eggplant using chicken 
manure, NPK, Bacillus thuringensis, and Trichoderma harzianum under field conditions. They 
indicated that the most nematode and root rot bio-suppressive treatment was chicken manure single 
treatment.  They suggested that organic manure stimulate the multiplication of the microorganisms, 
some of them are parasites of nematode and soil borne diseases that led to growth promotion of the 
plants. Amula and Adekunle (2015), showed that the highest rate of poultry manure, cow dung and 
carbofuran significantly reduced gall index and nematode Meloidogyne incognita population density 
in soil and correspondingly increased okra fruit yield in comparison to control. This may be due to an 
improvement in soil fertility associated with organic manure as well as the nematode toxic substances 
released by the organic amendments on decomposition (Oka, 2010). Daramola et al., (2013), recorded 
that poultry manure suppressed plant parasitic nematode population and increased pineapple fruit 
yield. They indicated that poultry manure contains significant quantities of N, P, K, Mg, Ca, and 
micronutrients. The nitrogen content of poultry manure also contains significant amounts of uric acid 
which is already decomposable and available to plants for enhanced plant growth and yield (Hue and 
Silva, 2000). 
 
Table 9:   Effects of  cattle, poultry manures ,microbein and chemical nematicide on the total counts 

of fungi, bacteria, actinomycetes and the frequency occurrence % of mycoflora in peanut 
soil at the end of the season (harvest time). 

 
Treatments 

Total counts (colony forming units 
CFU*/g soil 

Frequency of occurrence (%) 

Fungi* Bacteria Actinomycetes 
Pathogenic 

fungi** 
Aspergillus 

spp.*** 
Penicillium 

spp.*** 
Trichoderma 

spp.*** 
Others*** 

Cattle manure 15 ton/f 24.6e 15.6ab 6.0a 20.6d 28.6a 29.0bc 14.0a 8.0b 
Cattle manure 10 ton/f 24.3ef 14.0bc 5.6ab 21.3d 29.6a 31.0a 14.0a 4.3c 
Cattle manure 5 ton/f 26.6d 13.0cd 5.0bc 23.6c 30.0a 31.6a 12.2c 2.0d 
Poultry manure 15 ton/f 22.0f 17.0a 5.6ab 24.6bc 29.0a 31.3a 11.6a 3.3cd 
Poultry manure 10 ton/f 22.6f 17.0a 6.0a 24.6bc 28.6a 30.0ab 12.0a 4.3c 
Poultry manure 5 ton/f 22.6f 16.3a 6.0a 24.0c 28.6a 31.3a 12.3a 3.6cd 
Microbien 28.3c 13.0cd 4.6cd 26.3b 30.3a 27.6cd 8.3b 7.3b 
Oxamyl 33.0b 12.0d 4.0d 25.0bc 30.0a 27.6cd 8.0b 9.3b 
Control 36.0a 8.0e 2.6e 36.0a 91.3b 27.0d 3.3c 12.3a 

*The real number of CFU is multiplied by 104 for fungi, 107 for bacteria and 105 for actinomycetes in one gram dry soil. 
 **Pathogenic fungi, i.e. **Fusarium spp., Rhizoctonia spp., Pythium spp. Macrophomina spp., and Alternaria spp. 
Means followed by the same letter(s) within column are not significantly (P ≤0.05) different according to Duncan’s Multiple 
range test 
***Saprophytic fungi 
F: fedaan 4200m2 
 

The present results could be explained in the light of the C/N ratio of the organic manure. 
Nitrogenous compounds mainly ammonia (NH3) are generated from organic material with low C/N 
ratio. A positive relationship was found between the carbon- nitrogen (C/N) ratio in the amendments 
and nematode infestation (Oka et al., 2007a). Data in table (9) indicated that the C/N ratios of the 
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poultry manure and cattle manure in our study were (18.8:1 and 19.1:1) respectively. These ratios 
have been favorable for promoting plant growth (Miller and Donahue 1990). It has been suggested 
that the addition of high- quality organic material can increase microbial biomass (Kallenback and 
Grandy, 2011). High nitrogen containing organic amendments such as poultry manure or cattle 
manure had an immediate suppressive effect on soil nematodes and fungi as a result of ammonia 
release after initiation of microbial decomposition (Tenuta and Lazarovits, 2002). 

The present results recorded positive effects of the biofertilizer microbien in controlling root 
knot nematode M. javanica, root rot diseases and improving peanut yield production. These results are 
in harmony with many authors. Jaing et al.,( 2017), evaluated the plant growth promotion and root 
knot disease control potential on the medicinal plant Trichosanthes kirilowii by application the 
biofertilizer Nig shield (composed of three main plant growth bacteria strains, Bacillus cereus AR 
156, B. subtilis SM21, and Serratia sp.XY21). The results showed that this biofertilizer promote plant 
growth by increasing the contents of available nitrogen, phosphorus, potassium and organic matter. In 
addition, it also significantly suppressed root knot nematode M. incognita. These effects have been 
attributed to the function of B. cereus AR 156 which induce systemic resistance to pathogens in the 
plants, and also has some abilities to kill juveniles of root knot nematodes and inhibit egg hatch.  
Ziedan, (2000), evaluated some biofertilizers (Phosphoren, Cerealin, Rhizobacterin) for controlling 
peanut root and pod rot diseases.  He concluded that most biofertilizer treatments highly reduced 
population density of the causal organisms, i.e. Aspergillus niger and Fusarium oxysporum in peanut 
rhizosphere. The enhancement of peanut plant yield productivity may be due to the ability of the 
biofertilizers to provide plants with, plant growth regulators and vitamins. 

 The potentialities of the biofertilizer microbien in this study could be discussed in view of the 
following information. The biofertilzer microbien contains the two endophytes bacteria (plant growth 
promoting Rrhizobacteria – PGPR) – a – Bacillus megatherium and b – Pseudomonas spp. They are a 
major group of Rhizobacteria widely dispersed in agriculture soils. a-  Bacillus spp., have been 
reported as plant growth promoter, by enhancing the biosynthesis of plant hormone Gibrilic acid 
(GA3) and indole- 3- acetic acid (IAA) that have a close relation with plant nutrient availability. 
Bacillus spp., have been also reported as systemic resistance inducer and used for production of a 
broad range of anti microbial compounds (Lipopeptides, antibiotics and enzymes) and also as 
competitors for growth factors (space and nutrients) with other pathogenic microorganisms through 
colonization (Shafi et al., 2017). Lipopeptides have secondry metabolites which are active against 
plant pathogens. Such peptides have various degrees of antifungal properties (Zhao et al., 2013). In 
addition the cuticle degrading protease with nematicidal activity which is an important nematicidal 
factor that reduces nematode population in the soil (Zhang et al., 2011).  Induced systemic resistance 
(ISR) has been demonstrated for rhizobacteria in several plants (Osman et al., 2011).    

b- Pseudomonas spp., have been reported to promote plant growth directly via the production of 
phytohormones and by changing insoluble phosphatic compounds into soluble forms. Thus increasing 
the growth and yield, via suppressing plant pathogenic fungi by synthesize the antifungal metabolites 
pyrrolanitrin (prn), 2.4-diacetylphloroglucind (rhi), pyoluterotin (plt), and phenazine (PCA). These 
metabolites inhibit fungal growth and are important mechanisms of disease suppression (Zhang, 
2012). Weller et al., (2012) reported that the antifungal activity of P. fluorescens and B. subtilis 
against Fusarium oxysporum sp. niveum due to some mechanisms including production of (HCN), 
lytic exoenzymes, competetion for iron, carbon, and induction of systemic resistance. 

Many researchers suggested the efficiency of these endophytic bacteria (PGPR) in controlling 
root knot nematode disease. Siddiqi and Shawkat, (2003) reported production of metabolites inducing 
HCN and 2, 4- diacety- ploroglucinol (DAPG) by a rhizobacterium, Pseudomonas fluorescens strain 
CHA), which induce mortality in second stage juveniles of root knot nematodes and inhibit egg 
hatching.  Elkelany, (2011) recorded that the biofertilizer microbien which contain the endophyte B. 
megatherium and P. fluorescens had involved in the biological process of solubilizing phosphate 
which improved plant production and gave significant reduction in nematode population. The results 
of Eltayeb, (2017) showed that the application of P. fluorescens bacteria reduced  M. javanica galls in 
tomato plants. This may be due to, acetic acid and phosphatase enzyme produced by P. fluorescens. 
   Therefore, it could be suggested that the effects of the biofertilizer microbien in controlling  root 
knot nematode M. javanica, damping –off, and root rot diseases in the present study, may be due to 
the effectiveness of Bacillus megatherium and Pseudomonas spp. 
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Concerning the application of the oxamyl (carbamate nematicide) , the present results obviously 
indicated its efficiency in controlling  M. javanica, as well as damping off and root rot disease 
infecting peanut plant, and increasing yield production. Our results may be in the same direction with 
Daramola et al., (2013) on their study on the efficacy of carbofuran (carbamate nematicide) in 
suppressing nematode populations and promoting pineapple yield. They postulated that, since 
carbofuran has systemic effects in plants, and is quickly metabolized and degraded in the soil, chances 
remain that the reduction in nematode population recorded on the carbofuran – treated plots was due 
to starvation resulting from the inability of the nematodes to penetrate and initiate feeding sites on the 
pineapple roots and not necessarily due to the acute toxicity of the nematicide. 
 
 Conclusion 
      The chemical nematicide oxamyl, poultry manure, cattle manure and the commercial biofetilizer 
microbien significantly reduced root knot nematode Meloidogyne javanica reproductive parameters as 
well as reducing the incidence of damping off and root rot diseases. The reduction was accompanied 
with improvement in peanut yield. Based on the results of this study, poultry manure at higher rate 
treatment showed the highest reduction in root knot –root rot diseases incidence and highest peanut 
production. Cattle manure at high rate and microbien came in the second performance. However, the 
authors recommend more field experiments to investigate the best combination of organic 
amendments and their cost benefit values are needed before advising the farmers to use these 
biofertilizers for effective control of root knot nematode, root rot complex diseases as well as 
promotion of growth of peanut plants. 
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