
Egypt. J. Agronematol., Vol. 20, No.1, PP.34-52 (2021) 

DOI: 10.21608/EJAJ.2021.141311  

 

Application of Animal Manure and Plant Growth- Promoting 

Rhizobacteria as Effective Tools to Control Soil Nematode Population 

and Increase Crop Yield in Grapevine Orchards 

 
Ramadan M. El-Ashry 

Dept. Plant Protection, Fac.  Agric., Zagazig Univ., Egypt. 

E-mail corresponding author: mrmaa2010@yahoo.com & rmelashry@agri.zu.edu.eg. 

Received:  29 November 2020                      Revised:  30 December 2020                  Accepted:15January2021 

ABSTRACT 

A survey of nematode community in grapevine plantations grown in Belbes, Sharqia, 

Egypt revealed the presence of nine plant-parasitic nematodes genera namely 

Aphelenchus, Criconemoides, Ditylenchus, Helicotylenchus, Pratylenchus, Meloidogyne, 

Longidorus, Tylenchus and Tylenchorhynchus; free-living nematodes (FLNs) belonging 

to the genus Rhabditis and predacious nematodes (PNs) belonging to order Mononchida. 

Nematodes were found with a different frequency of occurrence and population density. 

Pratylenchus gained a high population density (PD) followed by Tylenchus, Meloidogyne 

and Helicotylenchus. A higher prominence value (PV) was found with genus 

Pratylenchus (190.75) while, the genera Meloidogyne, Tylenchorhynchus and Tylenchus 

were found with moderate prominence values. Animal manures are effective tools in 

sustainable soil health and agricultural systems. Therefore, the influence of three 

livestock manures as feasible practices with BECTO Grow Roots®, a commercial plant 

growth-promoting bacterium (PGPB) on nematode community and plant growth and fruit 

yield of grapes, Vitis vinifera L. cv. Flame was undertaken. Soil samples were collected 

at five-time intervals. Composted animal manures significantly (P ≤ 0.05) minified 

numbers of plant-parasitic nematodes (PPNs). The greatest effect was recorded with 

oxamyl after two months of treatments followed by chicken, sheep and cow manure. 

Conversely, at four and five months after application, animal manures were the most 

effective. Moreover, a noticeable abundance of FLNs and PNs numbers was detected. 

The highest increment was achieved in soil amended with chicken manure followed by 

sheep and cow manure whereas oxamyl reduced numbers of FLNs and PNs as compared 

with untreated vines. Application of manures against PPNs particularly M.incognita 

decreased numbers of J2/250/soil in vines amended with chicken, cow and sheep manure, 

respectively and increased numbers of FLNs and PNs. Population densities of 

M.incognita J2/250 g soil were significantly minimized (1.55 J2/250 g soil) in blocks 

amended with commercial rhizobacteria and chicken manure. Maximum total fruit 

weight and leaf numbers were achieved in vines treated with rhizobacteria +chicken, cow 

and sheep manure, respectively. This study proved that composted chicken, cow and 

sheep manure applied alone or in combination with PGPB can be a promising tool for the 

management of phytoparasitic nematodes, enrichment of FLNs and PNs and 

improvement of plant growth and grapevine yield. 

Keywords: survey, nematode community, grapevine fields, animal manures, plant 

growth-promoting rhizobacteria (PGPR). 
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INTRODUCTION 

Grapevine, Vitis vinifera L. is an economic fruit in Egypt and the Mediterranean 

area. Flame and Thompson seedless are important cultivars. Egypt's production of grapes 

fruits in 2019 was estimated as 1.75 million tons (Omar and Akingbe, 2020). Nowadays, 

current agriculture practices are moving to a more sustainable and eco-friendly approach 

and organic farms for high added-value crop growers' income (Yang et al., 2016). 

Numerous pathogenic microorganisms have been found to infect grapevine but plant-

parasitic nematodes (PPNs) are the greatest challenges facing the expansion of viticulture 

plantations in Egypt. Damage caused by PPNs infestation in vine growth and productivity 

ranged from 12.5-20.0% (Kesba, 1999).   

Among plant-parasitic nematodes (PPNs), Meloidogyne spp. (root-knot nematodes), 

Heterodera and Globodera sp. (cyst nematodes) and Pratylenchus spp. (lesion 

nematodes), Helicotylenchus spp. (spiral nematodes) and Tylenchorhynchuss spp. (stunt 

nematodes) are considered as the most economically important species (Schneider et al., 

2003).  

The most widespread RKNs (Meloidogyne spp. Göldi) comprise up to four common 

Meloidogyne species (Meloidogyne incognita, M. javanica, M. hapla and M.arenaria). 

The infected grapevine suffers malformation plant roots, galls formation which adversely 

affects nutrient and water uptake, subsequently plant growth and productivity 

(McCarter,2008; Kepenekci et al., 2016) and forced to apply nematicides intensively and 

fumigants in epidemic case explain (Zasada et al., 2010). The main responsible for most 

of them is root-knot nematodes (RKNs) M. incognita (El-Gendy and Shawky, 2006). 

Nematodes are abundant and typically belong to eight trophic groups (Yeates et al., 1993) 

and five easily identified: bacterivores, fungivores, obligatory plant parasites, predators 

(¼ carnivores) and omnivores. The high soil microbial diversity might be enhancing soil 

ecosystem flexibility in favor of the plant (Giné et al., 2016). A complicated association 

between plant productivity with the economic damage of PPNs and free-living nematodes 

(FLNs) (Yeates, 1982) is documented. But PPNs damage potentially interacts with 

associated-crop, and the initial population at planting time and nematode trophic groups 

in the community such as [(Free-living nematodes and predaceous nematodes (PNs) as 

well as, genera, species, and abundance of such nematodes may be used as bioindicators 

of soil health (Neher, 2001).  

Various factors affected density/biomass patterns and structure of nematode 

communities subsequently soil characteristics. From these factors, soil type and its 

nutrient content besides pH, however, climatic restrictions as temperature and rainfall 

regimes are the more efficient (Bhusal et al., 2014). Recycling composted livestock 

animal manures to agricultural land is a beneficial management option(Nicholson 

et al., 2005) that might be used to reduce pathogenic levels (Hassen et al., 2001; 

Lemunier et al., 2005)as a source of plant nutrients and organic matter. Besides the soil 

physical and chemical improvement, stimulation of FPNs and PNs to suppress of PPNs 

directly or indirectly (Akhtar and Alam, 1993; Sukul,1992). Soil biota is at the core of 

soil health (Ferris and Tuomisto, 2015). The abundance and activity of soil 

microorganisms are enhanced by fertilizer inputs (Geisseler and Scow, 2014). But the 

diversity and species composition significantly depending on the type of supplied 
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compounds (i.e. organic or inorganic) (Liu et al., 2016), and changes in food web 

structure lead to changes in soil ecosystem services such as C and N cycling (de Vries et 

al., 2013).  

Introducing plant growth-promoting bacteria (PGPB) enhance plant growth and 

increase tolerance against biotic and abiotic stresses. Besides their role in reducing the 

RKN population (Osman et al., 2018; El-Ashry, 2020) alone or combined with animal 

manures like chicken and cow. 

  The study aimed to survey the common soil-borne nematode genera associated with 

grapevine plantations grown in Belbes, Sharqia Governorate, as well as an evaluation of 

the effectiveness of composted animal manures (chicken, cow and sheep) on nematode 

community structure in amended or non-amended habitats. Furthermore, the effect of 

composted animal manures (organic manures) and plant growth-promoting bacteria 

(PGPB) on free-living and predaceous nematodes in soil and their consequences on plant 

growth/total fruit weight per vine was undertaken. 

MATERIALS AND METHODS 

Experimental Site Description:  

The survey was made on the soil-borne nematodes associated with grapevine (Vitis 

vinifera L.) var. Flame. The investigated area is located in Tahawia, Belbes district, 

Sharqia Governorate, Egypt. The area represents approximately 21 ha (Fig.1). The study 

site is mainly concerned with organic grape production intended for export. The farm is 

committed to using biopesticides e.g. NemaStop
®
 for the control of plant-parasitic 

nematodes and soils did not receive any chemical pesticides for 25 years. The drip 

irrigation system and the traditional horticultural treatment were implemented.  

Nematode sampling, Extraction and Identification:  

A survey of plant-parasitic nematodes (PPNs) infestation on grapevine (Vitis vinifera 

L.) var. Flame and associated, free-living nematode (FLNs) and predaceous nematodes 

(PNs)] was undertaken between 2018 and 2019. Grapevine plantations were grown in 

about 82 feddan sandy area (75.2 % sand, 14.8 % clay, 9. 2 % silt and 0.8 organic 

matter), Khomasia Group Company for Agriculture Investment in Belbes, Sharqia 

Governorate. The plants were irrigated with a drip irrigation system. A total of 192 soil 

and root samples were collected from the rhizosphere of the grapevine at a depth of about 

12-25 cm from a single spot near the trunk of 10 vines randomly selected from the 

sample area. The number of sites sampled per day varied according to the extent of 

sampling and the distance between the sites. Each sample was made of three subsamples 

mixed to form a composite sample of about 1 kg placed in labeled polyethylene bags and 

kept in an icebox at approximately 18°C sent directly to the laboratory for nematode 

extraction.  

Nematodes extraction were processed by using an aliquot sample of 250 g and 

extracted using a combination of sieving and Baermann trays technique (Hooper et al., 

2005). One ml of nematode suspension was pipetted into Hawksely counting slide and 

nematodes were examined with the aid of the research microscope under 100X 

magnification. Nematode identification was based on the morphology of adult and 

juvenile forms according to Mai and Lyon (1975) and Siddiqi (1986). 
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Fig. 1. Map showing locations of the grapevine plantations of Khomasia Group Company 

for Agriculture Investment in Belbes, Sharqia Governorate, Egypt. Sampling sites are 

indicated by C1, C2, C3, C4, C5 and C6. 
 
 

Frequency of occurrence, and prominence value of PPNs infesting grapevine:  

Frequency of occurrence and prominence value was calculated according to Norton 

(1978) as follows: 
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Livestock manures analysis and structure: 
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Physical and chemical analyses of composted chicken, cow, and sheep manure applied 

as nutrients or curative treatments in tested areas of vegetable plants were measured.  pH, 

salinity, electrical conductivity (EC), organic matter, organic carbon, total nitrogen, and 

phosphorus, were analyzed according to Official Methods for Fertilizer Analysis (Leege 

and Thompson, 1997). Three composted livestock manures included chicken, cow, and 

sheep manures were applied during the growing season of grapevine 2018 and 2019. 

Livestock manures used in the study were subjected to physical and chemical analysis as 

elucidated in Table (1). 

Table 1. Physical and chemical characteristics of different animal manures (cow, sheep, 

and chicken manure). 

Parameters Chicken manure Cow manure Sheep manure 

Density (kg/m3) 450 500 480 

Moisture content (%) 13.60 58.50 21.80 

pH (1: 10) 8.41 9.32 7.95 

EC (1: 10) (dS/m) 3.66 3.54 3.41 

Total – nitrogen (%) 3.55 1.57 1.09 

Ammoniacal – N (ppm) 9.82 342 251 

Nitrate – N (ppm) 86 219 129 

Organic matter (%) 68.19 68.36 67.85 

Organic carbon (%) 39.62 39.69 38.66 

Ash (%) 31.92 31.66 30.55 

C/N ratio 11.6: 1 26.4: 1 18.2: 1 

Phosphorus (%) 0.73 0.41 0.42 

Potassium (%) 1.42 1.76 1.51 

NPK ratio 1.1: 0.8 :  0.5 0.6 : 0.4 : 0.5 0.7 : 0.3 : 0.9 

 

Evaluation of the effectiveness of livestock animal manures and rhizobacteria 

against PPNs under field conditions: 

Two separate field experiments were conducted in sandy soil naturally infested with 

PPNs, the same surveyed area has grown with grapevine (25 years old) cv. Flame during 

the 2019 season. Preliminary soil samples were collected to determine nematode genera. 

Plant-parasitic nematodes (PPNs), as well as predaceous and free-living nematodes, were 

enumerated. The current investigation was done to determine changes in the number of 

important nematode species related to grapevines such as root-knot nematode (RKN) M. 

incognita besides nematode genera such as Tylenchorhynchus, Pratylenchus, 

Helicotylenchus and Tylenchus. with the fluctuations in numbers of free-living and 

predaceous nematodes in soil samples collected monthly for 5 months following 

treatment of composted animal manures individually or in combination with 

rhizobacteria. 

The first field experiment was conducted to evaluate the effectiveness of composted 

animal manures on the nematode population at 1, 2, 3, 4- and 5-months post-treatment. 

The treatments included: composted chicken manure (12 Kg/vine or 4.98 tons/feddan), 

composted cow manure and composted sheep manure (15 Kg/vine or 6.64 tons/feddan) 

and oxamyl (Vydate 24% SL, 5liters/feddan). Besides, the negative control did not 
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receive any treatment. Oxamyl used as reference nematicide is considered as the positive 

control.  

The second field experiment was carried out to evaluate the combined effect of animal 

manures and rhizobacteria on nematode population (suppression of PPNs or promoting of 

predaceous and free-living nematodes) and plant growth of the vine.  

The commercial bioproduct, BECTO Grow Roots® (15 liters/feddan of 10
8 

CFU/ml 

included Serratia marcescens and Pseudomonas putida/fluorescens). The formulation of 

rhizobacteria was added to the water irrigation system during the growing season of 

vines.   

The measured parameters included: population densities of plant-parasitic nematodes 

(initial population), as well as, nematode population (number of J2 Meloidogyne, free-

living nematodes and predacious nematodes/250g soil. Also, grapes physical growth 

parameters included leaf numbers/vine which was manually calculated before harvesting 

fruits by 10 and 60 days. While fruit yield/vine (total weight of fruit/vine) were evaluated 

at the time of harvesting (at once after-ripening) from each tested vine.  

Statistical analysis  

   The experimental units were laid out in a randomized complete block design in the field 

experiment. Data were subjected to statistical analysis using MSTAT version 4, where, 

analysis of variance and means were compared using Duncan’s multiple range test at P ≤ 

0.05 probability. 

 

RESULTS AND DISCUSSION 

 
Frequency of occurrence (FO), population density (PD) and prominence value (PV) 

of plant-parasitic nematodes infecting grapevine: 

Nine genera of true plant parasites (stylet- bearing) and suspected parasites with less 

economic importance nematodes were found in the rhizosphere of grapevine, Vitis 

vinifera L. These genera were the ring nematodes Criconemoides, the spiral nematodes 

Helicotylenchus, the needle nematodes Longidorus, the root-knot nematodes 

Meloidogyne, the lesion nematodes Pratylenchus, the stunt nematodes Tylenchorhynchus 

while Aphelenchus and Tylenchus were identified as suspected parasite nematodes. 

Free-living nematodes mainly genus Rhabditis and predacious nematodes belonging to 

order Mononchida were detected in the collected samples. Meloidogyne, Pratylenchus; 

and Tylenchorhynchus were the most frequently genera of true phytonematodes and their 

% FO were 62.92, 23.59 and 21.34%, respectively (Fig.1). 

Based on perineal pattern examination, Meloidogyne species were identified as 

M.incognita. FO and PD for some of the identified genera varied from one region to 

another. Due to differences in the arrangement according to FO and PD, the relationship 

of both parameters was calculated as prominence value (PV). It could be concluded that 

the genus Pratylenchus was found with a relatively higher prominence value followed by 

Meloidogyne, Tylenchus and Helicotylenchus while the genera Aphelenchus, 
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Tylenchorhynchus, Ditylenchus, Longidorus and Criconemoides were found with 

moderate and low prominence values. 

  

Responses of nematode genera to composted animal manures and oxamyl at 

different time intervals  

 

In treated grapevine fields with the recommended rate of animal manures (chicken, 

cow and sheep) and oxamyl, plant-parasitic nematodes (PPNs) and free-living nematodes 

(FLNs) belong to genus Rhabditis and predaceous nematodes (PNs) going to order: 

Mononchida were varied greatly. Nematode community analysis revealed that nematode 

abundance or reduction was significantly affected by composted animal manures and 

period intervals during the years of the study (Table 2, Fig.3&4). 

 

In respect to the effectiveness of the tested materials on PPNs, results in Table (2) 

clearly showed that oxamyl, chicken, cow and sheep manures significantly (P ≤ 0.05) 

minified numbers of Helicotylenchus, M.incognita, Pratylenchus, Tylenchorhynchus and 

Tylenchus compared to untreated (control) treatment. However, chicken manure followed 

by sheep manure insignificantly achieved the highest effect on parameters with oxamyl 

while cow manure achieved the lowest significant effect.  

After three months of application, chicken manure was the most effective in reducing 

PPNs while other tested materials were less effective and thus phytonematodes numbers 

were increased (Fig.3 a, b, c, d, e). After four and five months, mean numbers of 

Helicotylenchus, M. incognita, Pratylenchus, Tylenchorhynchus and Tylenchus were 

noticeably decreased. Population density of Helicotylenchus spp. was decreased 

significantly (P ≤ 0.05) after 1,2,3,4 and 5 months of treatment with tested materials 

compared to positive treatment with significant differences between oxamyl (23.72) and 

chicken (24.68), cow (45.84) and sheep (40.80), manures. On the other hand, slightly 

significant differences were detected between chicken manure and oxamyl. % reduction 

in Helicotylenchus spp. after 5 months of treatment with composted animal manures 

(chicken, cow and sheep) and oxamyl were 41.20, 10.0, 19.63 and 48.37%, respectively. 

A remarkable reduction in M.incognita numbers was illustrated with chicken, cow, sheep 

manures and oxamyl recording 40.69, 10.16, 16.09 and 45.68% after 5 months of 

treatments, respectively. However, the percentages of reduction in Pratylenchus and 

Tylenchorhynchus population densities were 49.70& 41.20; 13.53 &10.0; 22.17 

&19.63and 46.73&48.37 after 5 months of application of chicken, cow, sheep and 

oxamyl, respectively.  

In general, chicken manure showed the best performance in minified PPNs in 

grapevine fields followed by the treated nematicide, oxamyl and sheep manures in mostly 

applied fields while cow manure was the least effective one in this respect.  
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a 

      

        b 

 

%RFO    Relative frequencies (%) of nematode occurrence 

 
c 

 
d 

Fig.2.(a,b,c,d) Changes in plant-parasitic nematodes populations in soil community of grapevine measured 

by population density (PD), frequency of occurrence (FO), relative percent of the frequency of occurrence 

(% RFO) and prominence value (PV) during of 2018 /2019 season in Belbes, Sharqia governorate.  
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Fig.3. Changes in plant-parasitic 

nematodes populations in the soil after 

application by composted animal 

manures in comparison with oxamyl in 

grapevine fields at different time 

intervals. 
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Fig.4.Changes in free-living nematodes (FLNs, A) and predaceous nematode (PNs, B) 

populations in the soil after application by composted animal manures in comparison 

with oxamyl in grapevine fields at different months intervals. 
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(18.2: 1) and cow manure (26.4: 1). Although sheep manure shows a balanced 

proportion in most analysis parameters, sheep manure has the lowest nitrogen (1.09%) 

content among the tested manures (Table 1). 

Plant growth, crop yields, nematode parameters and plant growth-promoting 

bacteria (PGPB) combined with animal manures:  

A positive association was recorded between grapevines parameters (plant growth, 

total fruit weight of vine), nematode parameters (free-living and predaceous nematodes) 

and composted animal manures applied alone or combined with rhizobacteria (Table3). 

All vines treated with tested materials significantly (P ≤ 0.05) decreased the number of 

M.incognita infective juveniles/250g soil. The combined applications of animal manures 

with rhizobacteria significantly reduced numbers of M.incognita J2 per 250/g soil, as 

compared with a single application, being rhizobacteria +chicken manure the most 

effective. 

It is worth noting that numbers of FLNs and PNs/250g soil were significantly increased 

by all treatments (Table 3). The general mean of FLNs showed insignificant differences 

(P≤ 0.05) among animal manures combined with rhizobacteria. Whereas, rhizobacteria 

+chicken manure sustained the highest number of PNs compared to other treatments. A 

significant improvement in vines plant growth and total fruit weight was indicated by all 

treatments, being the rhizobacteria + chicken manure the best (Table3). Moreover, leaf 

numbers/vine in treatments of combined rhizobacteria and animal manures were 

313.20,267.00 and 302.00 with chicken, cow and sheep, respectively. A moderate leaf 
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Table 2. Effects of composted animal manure application (chicken, cow and sheep manure) on nematode populations at different time 

intervals in soils of grapevine at the tested farm in 2019. 

Nematode genus/species Treatments Observation period 
(month) 

Mean 
 

Interaction 

1 2 3 4 5 

Helicotylenchus    Negative control 46.60 b 57.20 a 67.40 a  29.20 a         73.00 a 54.68 ** 
Chicken manure     39 33.6 23.2 15 12.6 24.68c   
Cow manure     53 45.6 39.2 34.8 56.6 45.84a   
Sheep manure 48.6 41.4 32 32.4 49.6 40.8b    
Oxamyl 11.6 18.4 25.8 21.4 41.4 23.72 c  
Mean 38.05a 34.75ab 30.05b 25.9c 40.05a  

Meloidogyne incognita Negative control 101.80 a 112.00 a 119.40a 120.20a 153.80 a 121.44  ** 
 Chicken manure     91.2 82 49.2 37.4 25.8 57.12c    

Cow manure     95.4 83.8 73.6 87 93.2 86.6a    
Sheep manure 92.4 79 70.4 79.4 83.2 80.88b    
Oxamyl 22.2 38.6 55.6 66.4 79 52.36d    
Mean 75.3a 70.85b 62.2d 67.55c 70.3bc  

Pratylenchus     Negative control 70.00 a 72.80 a 78.60 a 76.60 a 84.80 a 61.24 ** 
Chicken manure     64.6 47.4 36.2 28.8 18.2 39.04c    
Cow manure     69.8 57.8 46.2 58.8 66.2 59.76a    
Sheep manure 62.4 50.4 40 53.2 60.8 53.36b    
Oxamyl 14.8 30.8 35.2 40.2 50.4 34.28d    
Mean 52.9a 46.6b 39.4c 45.25b 48.9b  

Tylenchorhynchus   Negative control 62.40a 86.20a 89.40a 89.80 a 103.60 a 86.28 ** 
Chicken manure     52 38.2 26.4 20.6 15.2 30.48c    
Cow manure     61.8 54.6 45 45.6 55 52.4a    
Sheep manure 55.4 49.4 39 41.6 50.4 47.16b    
Oxamyl 13.8 21.2 38.4 41.2 46.8 32.28c    
Mean 45.75a 40.85b 37.2c 37.25c 41.85b  

Tylenchusspp. Negative control 25.40b 27.20a 29.80a 60.00a  35.00a 35.48 ** 
Chicken manure     21.4 19 14.6 17.4 10.6 16.6d    
Cow manure     32 28.2 25.6 53.8 31.6 34.24a   
Sheep manure 30.6 24.6 20.8 46.6 26.8 29.88b   
Oxamyl 10.2 18.6 14.6 32 24.6 20.0c    
Mean 23.55b 22.6bc 18.9c 37.45a 23.4b  

Free-living nematodes Negative control 56.80 c  67.60 d 73.40 d 71.00 c 89.80c 71.72d   ** 
Chicken manure     122 185.8 254.8 298.6 344 239.24 a 
Cow manure     108.4 134.8 181.6 280.6 267 194.48c   
Sheep manure 119 174.8 235.2 283.6 322 226.92 b 
Oxamyl 16.2 29.4 37.6 51.8 66.4 40.28 d 
Mean 91.4e 131.2d 177.3c 228.65b 249.85a  

Predacious nematodes Negative control 21.00 b 23.00c 25.80 c  24.00c 27.00c 24.16 ** 
Chicken manure     31.4 38.8 62.2 71.8 64.8 53.8a 
Cow manure     21.4 25 41.8 31.6 24 28.76c 
Sheep manure 21.4 29.6 47.2 37.6 26.8 32.52b 
Oxamyl 14.6 25.6 28.2 34.8 37.6 28.16c 
Mean 22.2d 29.75c 44.85a 43.95a 38.3b  

   Interactions among factors were significant at 95% confidence.  

* Means followed by the same letter for a given factor in a column are not significantly different based on Tukey's HSD test at 95% confidence.    
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Table 3.Effect of composted animal manures (chicken, cow and sheep manures) alone 

or combined with rhizobacteria (PGPB) on grapevine plants and nematode parameters at 

harvesting time.  
 

 

Treatments 

Nematode parameters Grapevine parameters 

M.incognita 

J2/250 g soil 

Free-living 

nematodes/

250 g soil 

Predacious 

nematodes 

/250 g soil 

Leaf 

numbers/ 

vine 

Total fruit 

weight/ 

vine /kg 

Control (untreated) 59.54
a
 59.54

c
 7.20

e
 54.60

e 
2.12

g
 

Rhizobacteria + chicken manure 1.55
f
 72.30

a
 16.15

a
 313.20

a
 16.15

a
 

Rhizobacteria + cow manure 8.70
c
 68.40

a
 14.05

bc
 267.00

c
 10.87

c
 

Rhizobacteria + sheep manure 3.70
e
 69.10

a
 14.30

b
 302.00

b
 13.53

b
 

Chicken manure 5.45
d
 69.80

a
 15.18

a
 271.40

bc
 9.19

d
 

Cow manure 14.10
b
 60.70

b
 12.45

d
 218.20

d
 5.83

f
 

Sheep manure 8.95
c
 61.65

b
 12.65

d
 265.40

c
 6.57

e
 

Oxamyl 3.20
e
  51.40

c
 6.30

e
 251.40

cd
 9.10

d
 

*Each value is the mean of five replicates. 

*Means followed by the same letter in the same column do not differ significantly according to Duncan's 

Multiple Range Test (P ≤ 0.05) 

 

. 

number/vine was achieved in treatments of chicken (271.40), cow (218.20) and sheep 

(265.40), respectively compared with 54.60 in the control treatment. Generally, it could 

be concluded that treated grapevine with rhizobacteria enhanced plant growth (leaf 

numbers) and increased vine crop yield (total fruit weight) and support sustainable 

numbers of FLNs and PNs as well as, diminished numbers of M.incognita/250g soil. 

 

DISCUSSION   

A survey of plant-parasitic nematodes, free-living (FLNs) and predaceous nematodes 

(PNs) conducted in grapevine plantations revealed the highest population of 

Pratylenchus, Tylenchus, Meloidogyne and Helicotylenchus while the lowest population 

densities occurred with genera Aphelenchus, Longidorus, Ditylenchus, 

Tylenchorhynchus, Tylenchulus and Criconemoides. The highest relative frequencies (%) 

of nematode occurrence (RFO %) were determined and exhibited. The root-knot 

nematode, Meloidogyne (29.32%) exhibited the highest relative frequencies of nematode 

occurrence (RFO %), followed by Pratylenchus (10.99%) and Tylenchorhynchus 

(9.946%). These findings are in agreement with those reported by Rubiano and Agudelo 

(1995) who conducted a survey in grapevine grown in the Cauca Valley, Colombia and 

revealed the presence of six genera arranged in descending order. 

 In the current study, chicken, cow and sheep manure were applied alone or combined 

with commercial rhizobacteria as curative treatments on grapes infected with M. 

incognita. It is the first time to discuss the effects of fertilizing with animal manure alone 

or combined with bioagents in controlling PPNs and changes in other associated free-

living and predaceous nematodes under field conditions in grapevine orchard Treatments 

particularly rhizobacteria +chicken manure significantly (P ≤ 0.05) reduced the number 
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of J2/250 g soil and increased grapevine growth (number of leaves and total fruit 

yield/vine) followed by sheep and cow manures combined with rhizobacteria compared 

to the untreated control. As well as free-living and predacious nematodes were detected 

in high proportions in soils of livestock animal manures and plant growth-promoting 

bacteria (PGPB). Stimulation of bacterivores and predators nematodes following 

amendment addition was observed (McSorley ,2011; Yang et al., 2016; El-Marzoky et 

al., 2018). The combination between PGPB and composted animal manure particularly 

composted chicken manure under field conditions enhanced plant growth of vegetable 

and banana plants and low-cost successful tools to use in place of chemical nematicides 

(El-Ashry et al., 2020). Organic amendments when used with Bio nema increased plant 

growth, cluster weight and total fruit yield (El-Sheikh et al., 2006). 

Current physical and chemical analysis of chicken, cow and sheep manures revealed 

high percent of organic matter (68.19, 68.36 and 67.85, respectively), organic carbon 

(39.62,39.69 and 38.66, respectively), phosphorus (0.73,0.41 and 0.42, respectively), pH 

(8.41,9.32 and 7.95, respectively) and NPK(1.1: 0.8:  0.5 ; 0.6: 0.4: 0.5 and 0.7: 0.3: 0.9) 

(Table 1). In temperate and forest soils, several manure components like organic carbon 

(C), pH, and water play determined factors in the distribution of soil nematodes (Liu et 

al., 2019). Manures are claimed to improve plant growth by providing nutrients, 

stimulating growth, enhancing flowering and fruiting, increasing beneficial microbes and 

controlling diseases and pests (Stewart-Wade, 2020).  

Adding fertilizer to the soil enhanced soil physical and biological properties and has a 

disease suppression effect (Larney et al., 2006). The soil with high organic matter shower 

high biodiversity variability (Liu et al., 2016). Amending the soil with organic matter 

improved soil physical properties and nutrient concentrations without increasing nutrient 

runoff (Johnson et al., 2006). Also, soil chemical properties e.g., salt content, pH, and 

simple obstacle tool against harmful soil fauna species in healthy soil. The nematicidal 

effects of organic additives depend on their chemical compositions and the composition 

and such as C: N ratio and activity of the decomposer community that develops during 

degradation (Rodriguez-Kabana et al., 1986& 1987). 

Soil fauna including free-living nematode populations and bacteria are inversely 

related to root-knot nematode M. incognita density (Chen et al., 1994) contribute to the 

decomposition of organic soil amendments and mineralization of nitrogen and 

phosphorus with an indirect beneficial effect on plant growth (De Mesel et al., 2006).  

Decomposing manure by microbial activity releases the suppressed and toxic ammoniacal 

nitrogen for phytonematode populations. As a result of the decomposition of organic 

matter by abundant soil fauna, their activities caused the release of ammonia, nitrites, 

hydrogen sulfide, organic acids, and other volatile chemicals that can directly nematicidal 

or affect egg-hatch, or the motility of juveniles (Khatamidoost et al., 2015; Zhai et al., 

2018).   

All rhizobacteria can produce at least one antibiotic (Ludwig et al., 2013) and other 

types of toxicity include ammonia, hydrogen cyanide, and sulfide liberation (Castaneda-

Alvarez and Aballay, 2016; El-Rahman et al., 2019). Due to this reason, synergistic 

interaction between rhizobacteria combinations surpassing apply each of them separately 

(Anwar-ul-Haq et al., 2011; Majzoob et al., 2012; RunJin et al., 2012).  
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Burkett-Cadena et al. (2008) showed that integration of composted animal manures 

and PGPB increased rhizosphere bacterial populations with suppressing RKN nematodes 

and without necessarily enhancing soil microbial periodically. As well as, degradable 

enzymes e.g. chitinases, phosphatases, lipases, collagenase, gelatinase, and proteinase 

besides releasing siderophores in the rhizosphere (Castaneda-Alvarez and Aballay, 2016; 

Ludwig et al., 2013; Safni et al., 2018).   

Plant growth-promoting bacteria (PGPB) have the potency to increase plant growth 

parameters and decrease nematode reproduction. A previous study by El-Ashry et al. 

(2020) illustrated that the efficiency of PGPB is related to inoculum density and 

application rates under field conditions in banana fields and suitable latent periods after 

inoculation. Moreover, PGPB reduced the reproduction of root-knot nematodes by 

minimization of the number of egg masses, galls and numbers of J2 in treated soils. 

Moreover, integrated use of organic manures (FYM) improving soil health, nutrient 

uptake and maintainable crop production (Sharma et al., 2020). 

The positive effect of manure application on grapevine yield might be due to the 

increase in the storage of soil organic carbon (SOC), soil nutrient contents, and pH (Cai 

et al., 2019). So, after treatment of composted animal manures with high concentrations 

of N, the richness of bacterivorous nematodes was observed (Shaw et al., 2019) as a 

result of tight linkages with microbial and plant activities. The C/N ratio of 15-20 is 

optimal for the soil microorganisms when amendments are added to a 1% level (Osunlola 

&Fawole, 2015).  

Although the study did not investigate the interaction with other soil fauna and 

nematodes, enhanced vine plant growth and its fruit yield after amended with animal 

manure and applied rhizobacteria due to enhancement in tree nutrient uptake. So, other 

abiotic factors and biotic factors might be affected indirectly on soil ecology and alter 

microbial biomass via alterations in nematode activities. 

CONCLUSION 

Farmer-friendly practices for the management of phytoparasitic (plant-parasitic 

nematodes (PPNs), particularly root-knot nematodes and promoting of free-living, FLNs 

and predacious nematodes, PNs have been assessed in the current study by application of 

three composted (chicken, cow and sheep) manures as natural sources for controlling 

phytophagous nematodes mainly M. incognita in combination with novel rhizobacteria 

(PGPB) products in vines fields. Recent results proved that suppressive strategies might 

be used animal manures combined with rhizobacteria as effective eco-friendly tools for 

managing the diversity of the nematode communities rather than curative treatments in 

controlling plant-parasitic nematodes and have the worthy performance for increasing 

plant growth and fruit yield grapevines fields. So, these ancient practices could be 

recommended in Egyptian fields and improved by the application of PGPB for organic 

farms a better option in the management of PPNs programs as well as, maybe successful 

tools to use in place of chemical nematicides in heavily infested fields. 
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 الملخص العربي
 

علي أعذاد ويماتودا  ةكأدوات فعالة للسيطزالمجال الجذرى زيا يإستخذام المخلفات الحيواوية مع بكت

 التزبة وسيادة محصول بساتيه العىب

 

رمضان محمذ أحمذ العشزي
  

 
 يصش – صايؼت انضقاصٚق –كهٛت انضساػت  –قغى ٔقاٚت انُباث 

 

أصُاط يٍ انًُٛاحٕدا انًخطفهت ػهٗ انُباث  حغؼت ػٍ انؼُب حقٕل فٙ انًُٛاحٕدا كشف انحصش انزٖ أصشٖ نًضخًغ

ْٙ :  

 Aphelenchus ،Criconemoides   ، Ditylenchus    ، Helicotylenchus   ، Longidorus    ،
Meloidogyne   ، Pratylenchus     ، Tylenchus   ٔ Tylenchorhynchus   

 . Mononchida نشحباتانخابؼات انًُٛااحٕدا انًفخشعات ٔ Rhabditisضُظ نحُخًٗ  انًُٛاحٕدا حشة انًؼٛشت ٔانخٙ بضاَب 

انخقاااشط ًَٛااااحٕدا  أػهاااٗ كزافااات ػذدٚااات ياااغٔصاااذ  كزافخٓاااا انؼذدٚااات ، ٔفاااٗ حكاااشاس حٕاصاااذْا فاااٙانًُٛااااحٕدا  جاخخهفااأ

Pratylenchus  ٚهٛٓا كم ياٍ صاُظTylenchus  ٔMeloidogyne  ٔHelicotylenchus .ٔ ًَٛااحٕدا كااٌ صاُظ

  ٔانخقاااااضو Meloidogyne حؼقاااااذ انضااااازٔسأصُااااااط بًُٛاااااا كاَاااااج ْااااإ اأكزاااااش أًْٛااااات  Pratylenchusانخقاااااشط 

Tylenchorhynchus  ٔ Tylenchus يخٕعطت اأًْٛت. 

ٔحٓاذ  انذساعات   .انضساػٛات اأَظًاتفاٗ  انًغاخذايت انخشبات نصاحت فؼانت أدٔاث انًخهفاث انحٕٛاَٛت اعخخذاؤٚؼذ 

نبكخٛشٚاا  انخضااس٘ ياغ انًُاخش فؼانات صساػٛات كًًاسعااث انٗ حقٛٛى اعخخذاو رالرت إَٔاع يٍ انًخهفاث انحٕٛاَٛت انًخحههت

ضاَب فاػهٛخٓا فٗ صٚادة ًَٕ انُبااث ٔصٚاادة بفٗ انغٛطشة ػهٗ يضخًغ انًُٛاحٕدا  ®BECTO Grow Rootsانضزٔس 

 فخشاث صيُٛت. 5حٛذ أخزث انؼُٛاث خالل  صُف فهٛى  .Vitis vinifera Lيحصٕل انؼُب رًاس

أػاذاد انًُٛااحٕدا   (P ≤ 0.05)يؼُإ٘ بشاكم ( ٔاأغُااو ٔاأبقااس اناذصاست )انحٕٛاَٛأنقاذ خفتاج انًخهفااث 

 انًخطفهت ػهٗ انُباث.

 أسبؼات بؼاذ، ٔنكاٍ ٔاأبقااس ،ٔاأغُااو انذصاس يخهفاث ٚهّٛ حأرٛش أكبش ٔكغايٛمأحذد اأ ،بؼذ شٓشٍٚ يٍ انًؼايهت

حاى  فقاذ رنا،، ػهاٗ ٔػاالٔة م.ٔكغاايٛاأ اٚهٛٓا فؼانٛت اأكزش ج انًخهفاث انحٕٛاَٛت ْٙكاَ ، انًؼايهت يٍ أشٓش ٔخًغت

انًُٛاحٕدا انحشة انًؼٛشت ٔانًفخشعت ٔعضم أػهٗ صٚادة فٙ أػذاد انًُٛاحٕدا انحاشة انًؼٛشات  أػذاد فٙ صٚادة انكشف ػٍ

أػاذاد ْازِ  اَخفا  حاٍٛ فاٙبقااس ٔاأ اأغُااو خهفااثي اراى ٚهٛٓا اناذصاس بًخهفااث انًؼايهات انؼُاب حشبت فٙٔانًفخشعت 

 .مغٛش انًؼاي انؼُب يغ بانًقاسَتانًُٛاحٕدا فٙ انخشبت انًؼايهت باأٔكغايٛم 

اَخفتاج أػاذاد انطإس  M.incognitaحؼقاذ انضازٔس  انحٕٛاَٛت ضذ ًَٛاحٕدافٙ حقٕل انؼُب انًؼايهت بانًخهفاث 

صشاو حشبت فٙ حقٕل انؼُب انًؼايهت بكم يٍ يخهفاث انذصاس ٔاأبقاس ٔاأغُاو ػهٗ انخٕانٙ، ٔإناٗ  250انزاَٙ/ انٛشقٙ

 صٚادة أػذاد كم يٍ انًُٛاحٕدا انحشة ٔانًفخشعت. 

ػااذاد انطاإس انٛشقااٗ انزاااَٙ نًُٛاااحٕدا حؼقااذ أبكخٛشٚااا انضاازٔس اَخفتااج   ٔػُااذ انضًااغ بااٍٛ انًخهفاااث انحٕٛاَٛاات يااغ

 ٚخؼهااق اًاافٛ. ٔٔانبكخٛشٚااافااٙ انقطاػاااث انًؼايهاات بًخهفاااث انااذصاس  صااشاو حشباات( 1.55/250انااٗ أدَااٗ حؼااذاد ) انضاازٔس

 اأٔسا  ٔػاذد رًااس انؼُاب نإصٌ اأقصاٗ انحاذحى انحصٕل ػهاٗ  ، /كشيتٔسا ٔػذد اأ  كشيتنهزًاس/ انكهٙ ٕصٌانب

 ٔيخهفاث اأبقاس ٔيخهفاث اأغُاو ػهٗ انخٕانٙ.،  انذصاس يخهفاث يغ انبكخٛشٚا بكم يٍ انًؼانضت فٗ حه،

يُفاشدة أٔ يخهٕةات ياغ بكخٛشٚاا انضازٔس حؼاذ أدٔاث  اأغُااو ٔ سابقٔاأ انذصاسيخهفاث  أٌ انذساعت ْزِ أربخج ٔقذ

فؼانت نًكافحت انًُٛاحٕدا انًخطفهت ػهٗ انُباث ٔحققج صٚادة فٙ أػاذاد كام ياٍ انًُٛااحٕدا انحاشة ٔانًفخشعات ٔصادث ياٍ 

 انًُٕ انختش٘ ٔيٍ انُاحش انًحصٕنٗ نزًاس حقٕل انؼُب انًؼايهت.

 


