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ABSTRACT  
 

Date palm, Phoenix dactylifera L., is attacked by numerous pests and diseases of which root knot 
nematodes wherever is grown causing damage to its yield. Four commercial biofertilizers and a biocide were 
evaluated for managing root knot nematode, Meloidogyne incognita infesting date palm cv. El-khalas in a newly 
reclaimed sandy loam soil in Nubaryia, Egypt. These biofertilizers were biogen (containing nitrogen fixing 
bacterium namely, Azotobacter chroococcum), potassiumag (potassium dissolving bacterium namely, Bacillus 
circulans), nitrobien (containing nitrogen fixing bacteria namely, Azotobacter chroococcum and Azospirillium 
brasilense) and phosphorine (phosphate dissolving bacterium namely Bacillus megatherium) as well as a 
biocide, vertemik (Abamectin 1.8%) (Fermentation product of a bacterium, Streptomyces avermitilis) at 
recommended rates. The obtained results indicated that all treatments significantly (p≤0.05) reduced nematode 
criteria at different degrees as evidenced by number of juveniles in soil and roots, either two months after the 
second application or at harvest and number of galls, egg masses, females and developmental stages in roots at 
harvest. Abamectin was superior in increasing productivity of date palm as the percentage increase was 81.8% 
followed by those of phoshorine (72.7%) and nitrobien (63.6%). Biogen and potassiumag caused the least ones. 
Hence; these commercial biofertilizers can be introduced in integrated nematode management programme. 
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Introduction 
 

Increasing use of chemical fertilizers in agriculture deteriorates environment, human and animals. The 
excess uses of chemical fertilizers in agriculture have various adverse effects on physical, chemical and 
nutritional status of soil.  Certain microorganisms are widely used to provide natural products and serve as a 
good substitute of chemical fertilizers. 

Rhizobacteria are defined as free living soil endophytic bacteria that benefit and promote plant growth 
through nitrogen fixation, phytohormone, phosphate and potassium solubilization and siderophore production 
(Hegde et al., 1999; Vessey, 2003 and Bashan and de-Bashan, 2005). Ismail and Hasabo (2000) tested some 
Egyptian commercial biofertilizers as nitrobien, rhizobacterin, serealin, phosphorine for controlling the root knot 
nematode infecting sunflower cv. Giza 101. They stated that all the tested biofertilizers highly affected 
nematode criteria and improved plant growth. Abamectin (Fermentation product by a bacterium, Strptomyces 
avermitilis) belonging to avermectins was reported to affect root knot nematode (Dicklow et al., 1993; 
Blackburn et al., 1996 and El-Nagdi and Youssef, 2004). No studies on the effect of biofertilizers on nematodes 
infesting date palm were carried out before.  The purpose of this research is to determine the effect of some 
commercial biofertilizers containing some bacterial isolates compared to a biocide on root knot nematode M. 
incognita infesting date palm and subsequently on fruit yield and productivity. 
 

Materials and Methods 

 
A naturally root knot nematode M. incognita- infested orchard of sandy loam soil at Nubaryia planted 

with date palm cv. El-khalas of 6 years-old  was selected for this study. Four commercial biofertilizers, biogen 
(containing nitrogen fixing bacterium namely, Azotobacter chroccocum Dutch; Beijerinck ), potassiumag 
(potassium dissolving bacterium namely, Bacillus circulans Jordan), nitrobien (containing nitrogen fixing 
bacteria namely, Azotobacter chroococcum and Azospirillium brasilense Tarrand; Krieg & Dobereiner) and 
phosphorine (phosphate dissolving bacterium namely, Bacillus megatherium de Bary) were obtained from 
Agriculture Research Centre (ARC), Giza as well as a biocide, vertemik (abamectin 1.8%) (Fermentation 
product of bacterium,  Streptomyces   avermitilis, Burg et al.; Kim and Goodfellow) for managing  root knot 

http://en.wikipedia.org/wiki/Martinus_Beijerinck
http://en.wikipedia.org/w/index.php?title=Richard_W._Burg&action=edit&redlink=1
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nematode, Meloidogyne incognita Kofoid & White; Chitwood infesting date palm cv. El-khalas. Treatments 
were applied to date palm soil as follows:  
1- Biofertilizers were incorporated twice into soil at the rate of 100 g from each biofertilizer/tree except 

phosphorine was added at the rate of 60g/tree, the first in April, 2012 and the second in May, 2012.  
2- A biocide, abamectin 1.8% (belonging to avermectins) was added as soil drench at concentration of 600ppm 

(0.6 ml of vertemik was added to 1000 ml distilled water). Solution volume of 2500 ml was prepared and 
added at the rate of 500 ml/tree at the same times as comparison.  

There were five replicates for each treatment and an equal number of replicates was not treated to serve 
as control. All treatments were distributed in a randomized complete block design. Soil and root samples at a 
depth of 60 cm were taken before treatment in April, 2012 and twice in July, 2012, two months after second 
application and October, 2012 (harvest). For nematode assessment, an aliquot of 200g soil from each replicate 
was extracted by sieving and decanting method (Barker, 1985). An aliquot of 5g root for each replicate was 
incubated in distilled water according to Young (1954). Numbers of galls, egg masses and females were counted 
in another 5g root at harvest stage. Yield of date per tree was determined for each treatment and productivity 
was calculated per feddan by multiplying in 70 (70 trees per feddan= 4200m2). 

 

Results 
 

Data on effect of certain commercial bacterial formulations on root knot nematode, M. incognita namely 
biogen, nitrobien, potassiumag and phosphorine compared to a biocide namely, abamectin and untreated check 
were illustrated in Tables 1, 2 and 3. It was clearly noticed that all materials significantly (p≤0.05) reduced 
nematode criteria as evidenced by number of juveniles in soil and roots of date palm either two months after the 
second application (July) or at harvest (Table 1 and 2). In the first case, after two months from the second 
application, nitrobein was superior to other treatments as it reduced number of juveniles in soil and roots by 
63.6% followed by biogen (54.5%), phosphorine (46.8%) and potassiumag (39.0%), whereas abamectin 
recorded the least one (Table 2). At harvest, abamectin was superior in reducing the number of juveniles in soil 
and roots (61.3%) followed by biogen (34.2%) and potassiumag (30.5%) and the least reduction occurred by 
phosphorine and nitrobien (Table 2).   

 
Table 1: Effect of certain commercial biofertelizers and a biocide in controlling juveniles of root knot nematode, 

Meloidogyne incognita infesting date palm cv. El-khalas under field conditions. 
   

Treatments 
No. of juveniles/200 g soil & 5 g roots 

Initial 
Population 

2 months after the second 
treatment (July) 

At harvest (October) 

Soil Roots Soil Roots Soil Roots 
Biogen 147a 1420 b 35 bc - 125 a 67 c 
Nitrobein 123 a 411 c 28 c - 136 a 153 b 
Phosphorine 89 a 2200 b 41 bc - 126 a 144 b 
Potassiumag 98 a 404 c 47 bc - 46 b 157 b 
Abamectin 116 a 3770 a 53 b - 31 b 82 c 
Control 195 a 2138 b 77 a - 80 ab 212 a 
-Values are averages of 5 replicates. 
 - Figures in each column followed by the same letter(s) are not significantly (p≤0.05) different according to Duncan's Multiple Range Test. 

        
Table 2:  Percentages reduction of the total number of root knot nematode, Meloidogyne incognita juveniles infesting date palm 

cv. El -khalas as influenced by certain commercial biofertelizers and a biocide under field conditions.  
Treatment 
 

Total number of juveniles/200 g soil & 5 g roots 

Initial population 
(In soil and roots) 

2 months after the second 
application (July) 

At harvest (October) 
 

Total % Red Total % Red. 
Biogen 1567 c 35 bc 54.5 192 b 34.2 
Nitrobein 534 d 28 c 63.6 289 a 1.0 
Phosphorine 2289 b 41 bc 46.8 270 a 7.5 
Potassiumag 502 d 47 bc 39.0 203 b 30.5 
Abamectin 3886 a 53 b 31.2 113 c 61.3 
Control 2333 b 77 a - 292 a - 
 
-Values are averages of 5 replicates. 
- Figures in each column followed by the same letter(s) are not significantly (p≤0.05) different according to Duncan's Multiple 
Range Test 
% Red. = Reduction= Control - Treated ×100 
                                       Control 
 

At harvest, also, abamectin was superior in reducing number of galls as the percentages reduction was 
68.0% followed by those of potassiumag (54.4%) and phosphorine (53.4%). As for number of galls, egg masses 
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and females, the different treatments differed in their efficacy according to the type of materials. In other words, 
phosphorine caused higher percentages reduction for the later respective nematode criteria and potassiumag for 
number of females than the other treatments. Abamectin moderately affected these nematode criteria (Table 3). 

The tested treatments improved date yield (Fruits) in kg per tree and consequently productivity per 
feddan according to the tested material as follows: abamectin was superior in increasing productivity of date 
palm as the percentage increase was 81.8% followed by those of phoshorine (72.7%) and nitrobien (63.6%). 
Biogen and potassiumag caused the least ones (Table 4).  
 
Table 3:  Effect of certain commercial biofertelizers and a biocide on parameters of root knot nematode, Meloidogyne incognita infesting 

date palm cv. El-khalas at harvest stage under field conditions. 
 

Treatment 
Nematode Parameters 

Galls Egg masses Females 
No. % Red No. % Red. No. % Red. 

Biogen 72 b 30.1 48 a - 80 b 35.5 
Nitrobein 50 c 51.5 27 b 43.8 60 cd 51.6 
Phosphorine 48 c 53.4 23 b 52.1 56 de 54.8 

Potassiumag 47 c 54.4 28 b 41.7 50 e 59.7 
Abamectin 33 d 68.0 28 b 41.7 68 c 45.2 
Control 103 a - 48 a - 124 a - 

   -Values are averages of 5 replicates. 
   - Figures in each column followed by the same letter(s) are not      significantly (p≤0.05) different according to Duncan's Multiple Range 

Test 
    - % Red. = Reduction= Control- Treated  ×100  
                                                Control 
 
Table 4: Effect of certain biofertelizers and a biocide on yield of date palm cv. El-khalas infested with Meloidogyne incognita at harvest 

stage under field conditions. 
Treatment Yield 

(Kg/tree) 
Productivity 
(Ton/feddan) 

% 
Inc. 

Biogen 12 b 0.84 b 09.1 
Nitrobein 18 a 1.26 a 63.6 
Phosphorine 18 a 1.33 a 72.7 
Potasiumag 12 b 0.84 b 09.1 
Abamectin 20 a 1.40 a 81.8 
Control 11 b 0.77 b - 

-Values are averages of 5 replicates.      
- Figures in each column followed by the same letter(s)  are not significantly (p≤0.05) different according to Duncan's Multiple Range 
Test. 
% Inc. = Increase= Treated - Control × 100                                               

                                       Control                        
Discussion 

 
Our results showed that soil treated with biogen, nitrobien, phosphorine and potassiumag as biofertilizers 

and abamectin as biocide reduced nematode parameters and increased yield of date palm. These results on 

biofertilizers agree with those obtained by other authors (Ismail and Hasabo, 2000 and El-Haddad et al., 2011)). 

Bevivino et al. (1998) found that Rhizobacteria could stimulate plant growth either by producing growth 

hormones and improving nutrient uptake or by activating beneficial microorganisms. Free living nitrogen fixers 

belonging to Azotobacter and Azospirillium (included in biogen and nitrobien) live in association with the root 

system of plants and acquire atmospheric nitrogen, which in due course is made available to the plant or 

released in the soil (Khan et al., 2012). Some compounds as volatile compounds, fatty acids, hydrogen sulfide, 

enzymes, hormones, alcohol and phenolic compounds among the bacterial products which may be directly or 

indirectly toxic to nematodes are included (Mishra et al., 1987). Al-Rehiayani et al. (1999) found that 

phosphate-solubilizing namely B. megatherium was effective in reducing penetration of M. chitwoodi and 

Pratylenchus penetrans into potato roots by 50%.  Khan et al. (2007) stated that biofertilizers containing some 

beneficial bioagents as phosphate- solubilizing microorganisms could also serve in nematode management. 

Padgham and Sikora (2007) stated that B. megatherium was effective in lowering nematode penetration by 40% 

and gall numbers in treated rice plants. El-Haddad et al. (2011) showed that some beneficial bacteria including 

the nitrogen fixing bacteria, the phosphate solubilizing bacteria and the potassium solubilizing bacteria highly 

affected the nematode reproduction particularly, 60 days after inoculation.  On the other hand, the nematode 

reduction by abamectin may be explained by that abamectin functions as antagonist or stimulator of γ-

aminobutyric acid released from pre-synaptic inhibitory terminals (Tumer and Schaeffer, 1989). Nordmeyer and 

Dickson (1989) observed that after 24hr of treatment with avermectins (Of which abamectin), the J2 of M. 
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javanica showed no movement.  This correlated with a reduction in oxygen uptake by the J2. They suggested 

that the mortality of nematodes was probably due to the additive effects of lack of oxygen and the toxicity of the 

bio-products. These properties of abamectin would prevent the movement of the nematodes towards the host 

plants. Korayem et al. (2008) found that abamectin at the tested concentrations highly affected the root knot 

nematode parameters and enhanced rapeseed growth criteria. Monfort et al. (2006) and Faske and Starr (2006) 

reported that abamectin suppressed M. incognita and Rotylenchulus reniformis on cotton plants. Also, Khalil et 

al. (2012) stated that abamectin caused 78.69%. reduction in nematode population of M. incognita infecting 

tomato. 
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