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ABSTRACT  
   Two environmentally safe products 1-Formulated compost prepared from farm yard manure, sources 

of collagen and chitin plus wheat straw and soil 2-The  commercial bionematicide named Micronema produced 
by Egyptian Ministry of Agriculture and Land Reclamation contains the plant growth promoting bacteria 
Bacillus spp.. Rhizobacterium spp. ,Pseudomonas spp. and Rhizobium spp were evaluated for controlling root 
knot nematode Meloidogyne incognita on sunflower cv. Giza 102 under field conditions compared with the 
nematicide Vydate and untreated control. The compost was incorporated to soil at two rates equivalent to 5 and 
10 tons /feddan (feddan=4,200 m2). The bionematicide at two doses 3 and 6 cm3 / L water and the Vydate at rate 
of 5 cm3 / L (feddan received 600 L water). All the tested compounds and doses significantly (P≤0.05 ) reduced 
root knot nematode j2 in soil and roots, root galling and egg masses counts and enhanced sunflower yield by 
increasing discs and seeds weight as compared to untreated control treatment. Compost application inhibit 
Fusarium spp. and Rhizoctonia solani growth and increased Penicillium spp. and Trichoderma spp.frequency.  
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Introduction 

Root-knot nematodes (Meloidogyne  spp) are among the most damaging nematodes in agricultural, 
causing an estimated loss/year worldwide (Oka et al.,2000). They are found wherever plants are grown and any 
agricultural crop may be a host to one or more root-knot nematode species (Sasser, 1979). Oil field crops 
represent a great economic importance in the Egyptian agricultural and industry. Sunflower crop plays a major 
role in the diet of many people in Egypt. Previous investigations showed that sunflower plants have been 
attacked by many phytoparasitic nematodes, Meloidogyne spp are of great significance (Ahmed et al., 1994, 
Amin &Youssef 1997 and Asmaa et al., 2007). Use of chemical nematicides is one of the primary means of 
controlling plant parasitic nematodes. However, their potential negative impact in the environment and human 
health has led to restricted use of most of them. Therefore, there is a need to develop alternative, 
environmentally friendly management tactics for plant parasitic nematodes (Noling and Becker, 1994) 

In recent years biological control of plant parasitic nematodes has become one of the most significant 
and intensive research areas. Soil amendments and other composted materials are one form of biological control 
by which a multitude of natural enemies suppress plant parasitic nematode (Singh and Sitaramaiah, 1970; 
Muller and Gooch, 1982; Akhter and Abdul Malik 2000 and Widmer et al., 2002). The idea of amending the soil 
with a substance similar to the one present on the outer layer of a pathogen like chitin was first suggested by 
Mitchell and Alexander (1961) they found that the addition of small quantities of chitin to soil markedly reduced 
the severity of root-rot of beans caused by Fusarium solani. Chitin although considered as a permanent 
component of the inner layers of plant parasitic nematode's egg shells and has recently been detected also in the 
gelatinous matrix of the root-knot nematode Meloidogyne  spp .(Spiegel &Cohen 1985), and the outer layers of 
egg shells being of a proteinaceous nature ( Bird 1971) with some of the protein being in the form of collagen 
(Rodriguez-Kabana et al.,1983). D'Auria et al., (2000) reported that up to 90% of nematodes cuticle are cross-
linked collagen-like proteins. The addition of small quantities of chitin or collagen to soil stimulated microbial 
biomass and enzymatic activities with the ammonia released due to decomposition creating adverse conditions 
to nematodes population (Godoy et al., 1983, Seigel et al., 1986 and Galper et al., 1990). 

In the last few years there has been an increasing interest in bacterial antagonists of nematodes, they 
exhibit diverse modes of action against plant parasitic nematodes including parasitizing; producing toxins, 
antibiotics, or enzymes; competing for nutrients; inducing systemic resistance of plants; and promoting plant 
health (Poiner and Hasen, 1986; Sayer, 1988; Oosterdrop and Sikora, 1989; Dickson et al., 1994). Plant growth 
promoting rhizobacteria are free living bacteria that improve plant growth. Recent studies have demonstrated 
their antagonistic activity towards plant parasitic nematodes in numerous crops (Becker, et al., 1988, Jonathan et 
al., 2000, Siddiqui et al., 2001). 

    The objective of this research was to study the possibility of using formulated compost with chitin 
and collagen sources as soil amendment and the bionematicide Micronema contains  the plant growth promoting 
bacteria to control Meloidogyne incognita infesting sunflower cv.Giza 102 and subsequent effects on plant 
growth and yield as well as their influences on soil microorganisms under field conditions. 
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Materials and Methods 
 
Compost preparation 

 
 Farm yard manure (50kg), source of collagen (1kg) ,chitin (20g) , wheat straw (50kg) and 50kg soil, 

were well mixed and kept in aerated polyethylene bags at about 30% humidity and 28◦C temperature for about 
90 days to ensure full decomposition of the materials. 

 
Micronema 

 
The bionematicide Micronema is a biological suspension, produced by the Egyptian Ministry of 

Agricultural and Land Reclamation, contains 1.6x108 bacterial cells/ml water of  Bacillus spp ,Pseudomonus spp 
,Rhizobacterium spp and Rhizobium spp. 

A field trial was established in a clay loam soil naturally infested with root knot nematode Meloidogyne 
incognita to evaluate the nematicidal effects of the prepared compost and the bionematicide Micronema in 
comparison with the nematicide Vydate and untreated control treatment, at Kafer Kandeel village, Giza 
governorate Egypt. Compost was added to soil separately at two rates equivalent to 5 tons and 10 tons /feddan 
(feddan=4,200 m2 ), two weeks before sunflower seeds sowing, the compost was broadcast and thoroughly mixed 
with the soil to a depth of 12cm  at planting row site ,rows watered and kept undisturbed to allow the organic 
matter to decompose. The bionematicide was used at two doses 3 cm3 and 6 cm3 / L water, (the feddan received 
600 L water). doses were added once with seeds sowing and then three times with two weeks apart. The field 
experiment consisted of plots each comprised 10 rows each was 4m long and 50cm width and 10 holes /row. 
Treatments were arranged in randomized complete block design with ten replicates. Soil samples for nematode 
assay were collected from each treatment before sunflower's seeds sowing to ensure presence of M. incognita and 
at harvest time three months later. Soil samples were collected from each treatment and nematodes were 
extracted from 200g soil according to Barker (1985) for sieving and decanting technique and counted using 
research microscope. Root samples from each treatment were gently washed and galls and egg masses numbers 
were detected in 10 g roots, M. incognita j2 in roots detected according to method described by Southey (1970). 
Plant growth parameters evaluated three months after soil treatments were shoot length and weight and disks and 
seeds weight. 

Population densities of soil fungi associated with sunflower were determined following the method 
described by Allen,et al., (1961) and the total bacterial counts according to that described by Mahmoud et al., 
(1964). 

The experimental design was randomized complete block with ten replicates for each treatment 
including the untreated plots. .Data was subjected to analysis of variance and means were compared used L.S.D 
Test. 

 
Results  
 

All treatments significantly (P≤0.05) suppressed nematode population in soil and root galling and 
subsequently egg masses /plant compared to the untreated control Table 1). Numbers of M. incognita J2 in treated 
plots with10 and 5 tons compost ,6cm and 3cm/l and vydate were decreased by up to 29.41, 34.03,15.0,31.79 and 
53.43%, respectively, as compared to untreated control and the reduction in gall's number observed with the 
aforementioned treatments were 11.36, 13.63,8.63 ,7.72 and 18.18 %,respectively, (Table 1). All treatments 
significantly improved sunflower plant growth i.e. shoot length and weight as compared to untreated plants 
(Table2). The aforementioned treatments increased sunflower disks weight by 106,103, 40, 30 and 33.33 
%,respectively, over control . Regardless application of micronema at 3 cm3/L , the aforementioned treatments 
increased sunflower seeds weight by 96.4, 114.2, 53.6 and 3.6 %,respectively, over control (Table 2). 

   As shown in (Table 3) the predominant fungi associated with treated sunflower soil were Rhizoctonia 
solani Fusarium spp, Aspergillus niger, A.ochraceous, Penecillium spp. and Trichoderma spp. The conspicuous 
effects in reducing Fusarium spp.and Rhizoctonia  solani were obtained with compost treatments which in the 
same time increased Penicillium spp. and Trichoderma spp. growth. As shown in (Table 3) the higher increases 
in total bacterial counts were obtained with compost applications.  
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Table 1. Effect of bionematicide, compost and Vydate on Meloidogyne jncognita infesting sunflower cv Giza 102 under field conditions. 

Treatments 
Meloidogyne incognita population / 200g soil and 10 g roots  

j2 
 in soil 

Red. No. galls Red. 
Egg 

 masses 
Red. 

J2 
 in roots 

Red. 

Control 758 - 220 - 218 - 11500 - 
Compost 10 t/f 535 29.41 195 11.36 145 33.48 8538 25.8 
Compost  5t/f 500 34.03 190 13.63 144 33.94 8300 27.8 
Micromena 6 cm3/L 642 15.0 201 8.63 173 20.6 9539 17.05 
Micromena 3 cm3/L 517 31.79 203 7.72 172 21.10 8502 26.06 
Vydate 5 cm3/L 353 53.43 180 18.18 136 37.6 7251 36.94 
L.S.D 0.05% 33.56  7.686  7.995  9.040  
          0.01% 45.49  10.420  10.830  12.250  

t=ton      f=feddan=4,200 m2                 L=litre water                     Red. =% reduction  

 
Table 2. Effect of bionematicide, compost and Vydate on plant growth of sunflower cv Giza 102 naturally infesting by Meloidogyne 

jncognita under field conditions. 

Treatments 
Plant Criteria 

Length 
(cm) 

Inc. 
Weight 

(g) 
Inc. 

Disc weight 
(g) 

Inc. 
Seeds 

weight (g) 
Inc. 

Control 165 - 250 - 150 - 29 - 
Compost 10t/f. 170 3.03 480 92 309 106 53 82.75 
Compost 5t/f. 168 1.8 449 80 305 103 60 114.3 
Micronema 6cm3/L. 160 - 310 24.0 211 40.0 44 51.7 
Micronema 3 cm3/L. 153 - 325 30.0 196 30 20 - 
Vy date 5 cm3/L. 166 0.6 319 27.6 200 33.33 27 - 
L.S.D 0.05% 7.320  9.202  10.730  8.456  
0.01% 9.920  12.470  14.540  11.460  

T=ton        f=feddan= 4,200 m2          L=liter water                      Inc. =%   Increase 

 
Table 3.Effect of bionematicid , compost and Vydate on microorganisms associated with sunflower cv. Giza 102 in soil. 

Treatments 

Fusarium spp. 
Rhizoctonia 
solani 

Aspergillus niger 
Aspergillus 
ochraceous 

Penecillium 
spp. 

Trichoderma spp. 
Total 
Bacteria 10-6 

Zero 
time 

At 
harvest 

Zero 
time 

At 
harvest 

Zero 
time 

At 
harvest 

Zero 
time 

At 
harvest 

Zero 
time 

At 
harvest 

Zero 
time 

At 
harvest 

Zero 
time 

At 
harvest 

Control 16.7 29.5 11.1 5.9 33.3 17.6 16.7 22.2 22.2 23.5 - 23.5 3.0 22.7 

Compost 10t/f. 18.2 - 36.3 - - - 18.2 33.3 27.3 66.7 - - 6.3 33.7 

Compost 5t/f. 20 - 20 - 60 25 -  - 50 - 25 6.0 47.7 

Micronema 6 
cm3/L. 

30 42.9 - 14.2 30 - - 42.9 40 - - - 3.3 17.7 

Micronema 3 
cm3/L. 

8.3 50 16.7 - 33.3 16.7 25 33.3 16.7 - - - 7.0 17.3 

Vy date  5 cm3/L. 18.7 7.6 12.5 - 12.5  25 38.5 12.5 23.1 18.8 30.8 6.7 12.0 

  t=ton                                                 f=feddan=4,200 m2                                   L=liter water 

 
Discussion 

As reported by Rodriguez-Kabana et al., 1987 that the nematicidal activities of an amendment 
depended on its chemical-composition and the type of organisms that develop during degradation.  

In the present study application of the formulated compost showed significant (P=0.05)results in 
suppress root knot disease and enhanced growth of sunflower plants. This reduction has been attributed to more 
than one processes:  Chitin increased the chitinolytic microflora and chitinase activity that attack nematode egg 
shells and enhance nematode egg parasitism (Mankau and Das 1969, Vruggink 1970  Speigel et al., 1986 and 
Rodriguez-Kabana et al.,1987) and the release of ammonia during chitin  decomposition which acts as 
nematicide (Mian et al., 1982 and Spiegel et al., 1987) and collagen source  enhanced  collagenase production 
which subsequent damaged nematode cuticle as reported by Galper et al., (1991). 

     Results obtained on soil mycoflora associated with sunflower showed that application of formulated 
compost contain chitin and collagen suppressed Fusarium spp. and Rhizoctonia solani and enhanced Aspergillus 
niger and Penicillium chrysogenum growth ,these are in agrrement with results obtained by Sneh et al., (1971) 
they find that addition of chitin into soil suppressed Rhizoctonia solani and with Chef et al., (1983) and Puja et 
al., (2002) who stated that ,application of compost products in container media and field experiments suppressed 
Fusarium spp. ,our results corroborate previous findings of Leonhartsberger et al., 1993 who stated that a 
satisfactory growth of Aspergillus niger and Penicillium chrysogenum were obtained when collagen hydrolysate 
was used as a complex source of nitrogen and these fungi  reduced root galling caused by root-knot nematode as 
reported by Gotlieb et al., (2003) .   

   Table (1) reveald that treated soil with 5tons compost /feddan was more effective against nematodes 
than 10tons/ feddan that may be explain by presence of Trichoderma spp.in soil at harvest time which caused a 
highly significant reduction of females and egg-masses of root-knot nematode as reported by Siddiqi et al., 
(1999).Our results confirm the potential of plant growth promoting bacteria as a management tools for 
suppression plant parasitic nematodes. It is known as mentioned by  Sikora &Hoffmann-Hergarten(1993) that 
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plant growth promoting rhizobacteria adversely influence the intimate relationship between the plant parasitic 
nematodes and its host by production of metabolites which reduces hatching and attraction and/or degradation of 
specific root exudates which control nematode behavior (Oostendrop and Sikora,1989 , Kloepper et al., 1992 , 
Vidhyasekaran and Muthamilan 1995 , Kerry 2000 and Khan et al.,2005) and that find by Siddiqui et al., (2006) 
, the combined use of rhizobium with any species of plant growth promoting rhizobacteria caused greater 
inhibitory effect on the hatching and penetration of root knot nematodes.  

  However composted soil apparently benefits crop performance and yield production by increasing soil 
organic matter and water holding capacity of soil which positively affect some growth characters as mentioned 
by Kassem and Marzouk (2002 ), also it is well known that  application of plant growth promoting bacteria to 
soil improved plant growth and yield through solubilization of phosphorus and or production of phytohormones 
as stated by Sakthivel et al., 1986 and Glick,1995 
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