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Abstract 

Organic and inorganic fertilizers, commercial products containing organic and 

amino acids, vitamins as well as plant growth regulators were tested for their ability 

to induce nematode resistance in eggplant. Results indicated that organic fertilizers 

are significantly  better than inorganic ones in reducing all the root-knot nematode 

counts with superiority to compost, Hyper K
®
 and Union zinc

®
 were the best 

inorganic fertilizers, although, they all could not reach the effect of vydate 10% G. 

All the tested commercial products containing organic and/or amino acids as well as 

plant growth regulators reduced significantly M. incognita counts. Indole acetic acid 

and indole butyric acid preceded all the tested materials in enhancing the resistance 

of eggplant against the root-knot nematode followed by ascorbic acid, amino zinc 

and citric acid. Results also proved that organic fertilizers (especially compost) were 

the best in improving plant growth. Other organic and inorganic materials 

significantly improved eggplant growth. Indole acetic acid, indole butyric acid, 

ascorbic acid, citric acid and amino zinc performed the best results. 

Oxidant lipid peroxidase (MDA) was at the lowest values in roots of healthy 

plants and at the highest ones in the infected roots of untreated plants. Application 

of all the tested materials could preclude the formation of MDA. Only indole acetic 

acid, compost and indole butyric acid, in that order, brought the levels of MDA in 

infected roots to be near to that of the healthy plants without significant differences. 

The antioxidant enzymes SOD and APX increased in infected plants as a feed back 

to the increase in MDA. Also indole acetic acid, indole butyric acid and compost 

encouraged plants to produce levels of SOD and APX significantly higher than 

those of other treatments including healthy plants. The other tested materials 

heighten the levels of antioxidant enzymes to levels measured up the degree of 

nematode control they accomplished. 

Key words: Resistance, Meloidogyne, Oxidant and antioxidant enzymes. 

Introduction 

Solanaceous plants are the most known susceptible plants to the root-knot 

nematodes, Meloidogyne spp. of which eggplant is the most common damaged by 
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such nematodes. The root-knot nematode depend upon their development in their 

hosts on the formation of feeding sites e.g. giant cells. The success of nematode 

reproduction on compatible hosts depend on the successful formation of such 

feeding sites which rely on the availability of certain concentrations of some 

chemicals and enzymes (Baldacci-crespet al., 2012) to be available in host 

tissues. Consequently, any changes in such chemicals and/or enzymes due to 

pathogens or different stresses on the cultivated plants may affect the formation of 

such feeding sites. 

In plants attacked by nematodes, selective changes occur in the metabolism 

either as consequence of the establishment of a susceptible host-pathogen 

interaction or as a result of resistance between host and parasite. Several models 

for resistance/susceptibility have been developed based on biochemical changes 

(Giebel, 1982 and Zacheoet al., 1987). There are many reports of enhanced 

peroxidases, polyphenoloxidase, and ascorbic acid oxidase following the interaction 

of nematodes with their hosts especially the resistant ones and this has led to the 

hypothesis that these enzymes may be important in the defense mechanism of the 

host (Saeed, 2005; Siahpoushet al., 2011, Aryalet al., 2011 and El-Belatagiet al., 

2012). 

Generally, incompatibility to nematodes expressed after infection and active 

mechanisms involved compounds produced post-infection rather than performed 

constitutive plant products (Kaplan and Keen, 1980). Accordingly, plants develop 

defense mechanisms right away after nematode invasion. Most of these defense 

mechanisms are incompatible resistant interactions between plants and pathogens 

of which the formation of reactive oxygen species (ROS) are common (Montes et 

al., 2004 and Bakker et al., 2006). Such reactive oxygen species induced lipid 

peroxidation accounting for cell death after pathogen invasion. Infected plants 

exhibit both enzymatic and non enzymatic antioxidant defense systems to frustrate 

ROS upon nematode infection. The accumulation of such materials in root tissues 

enhanced resistance in plants against invasion with new nematode larvae (El-

Beltagiet al., 2012),of these antioxidants GSH, SOD, catalase and ascorbate 

oxidase. Such processexpress the so called systemic acquired resistance (SAR).  

Systemic acquired resistance is the ability of plants to become resistant after 

prior infection by pathogens, exposure to stress, or application of chemical inducers 

(Sticheret al., 1997). An initial recognition event leads to the production of signals 

translocated endogenously to plant parts that are remote from the initial site of 

infection. The mechanism may have been the result of biochemical substances that 

were elicited in one side of the root system where incompatible reaction occurred 

and then expressed systematically (Chinnasriet al., 2006). 

Many reports in literature illustrating the role of different materials and 

chemicals as systemic acquired resistance inducers in plants against nematode 
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infection and reproduction. Of  these, organic matter e.g. compost, organic manures 

of animal or plant origin (Farahat, et al., 2010), organic acids, e.g. salicylic, 

ascorbic, buteric, humic, folvic, citric  (Saeed,2005 &Kesba and El-Beltagi, 2012), 

amino acids (AmadulHoqueet al., 2013) and plant growth regulators (Farahat, 

1989) are the most effective.                                       

Materials and methods 

1. Stock cultures 

Pure stock culture of the root-knot nematode, Meloidogyne incognita 

originally obtained from galled eggplant roots was established. Single egg-masses 

from previously identified females (Taylor et al., 1955) were used to inoculate 

healthy eggplants grown in 20 cm clay pots filled with sterilized loamy sand soil. 

Two months after inoculation, plants were examined for nematode infection and 

reproduction. The culture was maintained on eggplant using infected roots with 

enough egg-masses for massive pure subcultures.  

2. Test plants 

Eggplant (Solanummelongena) hyb. Oneta F1 was used in the present study. 

3. Materials and doses 

Chicken manure, neem and eucalyptus leaves were collected from the Farm 

of the Faculty of Agriculture, Cairo University. Materials were air dried, ground and 

used at the rates of 5.0 or 10.0g /plant. Commercial forms of the following materials 

were purchased from the Egyptian market and applied at the doses illustrated in 

Table(1). 

4.Green house experiment: 

Seedlings of eggplant hyb. Oneta F1 were inoculated with 4000 J2 of M. 

incognita. One week after nematode inoculation, the infected plants were treated 

with the organic, inorganic fertilizers, commercial formulations of amino and organic 

acids, vitamins and plant growth regulators with doses as illustrated in table (2). 

Each treatment was replicated 8 times and 8 inoculated plants were left without 

treatment as well as another 8 un-inoculated healthy plants to serve as check 

treatments. Pots were arranged in a complete randomized design on a clean bench 

in a greenhouse of 30°C ± 2 and horticulturally treated the same. Six weeks after 

nematode inoculation, plants were taken off and nematode counts in soil and on 

roots were enumerated. Plant growth criteria were recorded in four replicates. The 

plants of the other four replicates and both check treatments were sent to the 

laboratory for determination of the oxidant and antioxidant substances and  enzyme 

activities. 
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Table (2): Treatments and doses / concentrations. 

Treatment Dose/conc. Treatment Dose/conc. 

Mega power  (Humic&falvic) 
1 ml/Liter 

Amino power 
0.5ml/Liter 

2ml/Liter 1.0ml/Liter 

Compost 
5.0 g/pot 

Amino green 
1.0ml/Liter 

10.0 g/pot 2.0ml/Liter 

Poultry manure 
5.0 g/pot 

Amino Zinc 
1.0ml/Liter 

10.0/pot  2.0ml/Liter 

Eucalyptus dry leaves 
5.0/pot 

Amino manganese 
1.0ml/Liter 

10.0 g/pot 2.0ml/Liter 

Neem dry leaves 
5.0g/pot 

Amino iron 
1.0ml/Liter 

10.0 g/pot 2.0ml/Liter 

Union Fer 
2.0 g/Liter 

Glutamic acid 
0.5ml/Liter 

4.0 g/Liter 1.0ml/Liter 

Union manganese 
2.0g/Liter 

Citric acid 
0.5ml/Liter 

4.0 g/Liter 1.0ml/Liter 

Union Zinc 
2.0 g/Liter 

Riboflavin 
0.5ml/Liter 

4.0 g/Liter 1.0ml/Liter 

Calsio-X 
1ml/Liter 

Ascorbic acid 
0.5ml/Liter 

2ml/Liter 1.0ml/Liter 

Hyper-K 
3.0 g/Liter 

UniBor 
0.75ml/Liter 

6.0 g/Liter 1.5ml/Liter 

NPK 
2.0 g/Liter 

Gibberellic acid 
50 ppm 

4.0 g/Liter 100 ppm 

Ammonium nitrate 
1.0 g /Liter 

Indoleacetic acid 
50 ppm 

2.0 g/Liter 100 ppm 

Vydate 10%G 
0.2 g/pot 

Indole butyric acid 
50 ppm 

- 100ppm 

5. Nematode assay 

a. Soil population 

Upon harvest, each pot was soaked in plastic bucket filled with water until the 

root system could be easily separated. Each root system was gently dried using soft 

clean tissue paper, weighed and stored in 5% formaldehyde in plastic jars. The soil 

suspension was quite stirred, then poured through a series of 60, 200 and 325 

mesh screens followed by Baermann set and collected after 48h. Hawksley 

counting slide was used to calculate the number of juveniles in one milliliter of 

suspension and then referred to the whole volume. 

b. Root population 

Roots were stained using acid fuchsine method (Goody, 1957). Five grams 

of the stain were added to one liter of distilled water, stirred and heated to boiling for 

about one minute. The root was then immersed in the stain for one minute, then 

removed and soaked in tap water to get rid of the excess stain. Developmental 

stages, mature females and egg-masses were counted under a stereo-microscope 

using two fine dissecting needles. 
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c. Eggs per egg-mass 

Ten egg-masses of uniform size were separated from the root, placed into a 

vial containing 20 ml of sodium hypochlorite (NaOCL, 0.5%) and strongly shacked 

for 3 minutes. The suspension was then poured through a 500 mesh sieve, and the 

released eggs were gently washed with slow water stream of tap water to rinse off 

the residual NaOCL. Eggs were then collected into 250 ml beaker. An amount of 1 

ml was withdrawn after the suspension was stirred well and dispensed onto a 

Hawksley counting slide, and examined under a compound microscope. The 

counted number was then referred to eggs per single egg-mass. 

6. Determination of oxidants and antioxidants: 

a. Lipid peroxidation (MDA contents) 

Thiobarbituric acid reaction (TBA) as descrided by Heath and Packer (1968). 

The MDA equivalent was derived from the absorbance according to Hodges et al. 

(1999). 

b. Assay of SOD activity (SOD; EC 1.15.1.1) 

The activity of SOD was assayed by measuring its ability to inhibit the 

photochemical reduction of NBT using the method of Beauchamp and Fridovich 

(1971).  

c. Assay of ascorbate peroxidase (APX) activity (APOX; E.C. 1.11. 1. 11) 

Ascorbate peroxidase activity was estimated according to the method of 

Nakano and Asada (1981). Enzyme activity was determined by the decrease in 

absorbance of ascorbate at 290 nm.   

Results 

Concerning the influence of organic and inorganic commercial fertilizers, data 

in table (3) indicate that organic materials are better than inorganic fertilizers in 

reducing all nematode counts in soil and on roots of eggplant (Hyb. Oneta F1) and 

varied significantly with those of the check and all the tested inorganic fertilizers. 

Compost achieved the best results in reducing the number of galls, developmental 

stages, egg-masses, females fecundity and, in consequence, the soil population, 

followed by neem dry leaves, poultry droppings and then eucalyptus dry leaves. 

Mega power (humic and folvic acids) was the least organic materials in reducing 

nematode counts. Hyper K followed by Union zinc were the best and varied 

significantly with the other tested inorganic fertilizers. NAFK, Union Fer, Union 

manganese, Calsio X, NPK and ammonium nitrate came statistically in the second 

category. Non of the tested materials could stand with Vydate 10% G in reducing 

nematode counts.  Except some cases, no significant differences were observed 

between the two doses tested in each treatment. 
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Regarding the organic, amino acids commercial products and plant growth 

regulators, data in table (4) signified that all the tested materials significantly 

reduced the nematode counts in soil and on eggplant roots. The plant growth 

regulators, indole acetic and indole butyric acids preceded   all the tested materials 

in enhancing resistance in eggplant against the root-knot nematode performing the 

lowest numbers of all nematode counts. Ascorbic acid, amino zinc and citric acid 

were statistically ranked in the second category. 

Respecting the growth response of eggplant to the tested materials, data in 

table (5) disclose that compost at both doses was the best among organic and 

inorganic materials in meliorating the growth of infected eggplant. Thus, it achieved 

the highest significant values of growth criteria and the highest rates of increase in 

plant length, plant fresh weight and shoot dry weight followed by poultry droppings 

and neem dry leaves without significant differences with those of the untreated 

healthy plants. Other organic and inorganic materials significantly improved the 

growth of eggplant over the infected untreated plants but failed to improve the 

growth of plants to stand with the untreated healthy ones. However, the plant 

growth regulators,  indole acetic acid and butyric acid (Table 6) surpassed all the 

resistance inducing materials accomplishing the best results in improving plant 

growth criteria followed by ascorbic acid, citric acid and amino zinc. 

On the subject of the response of eggplant to nematode infection and 

application of the tested materials, data in Figs (1 and 2) show that the activity of 

oxidant lipid peroxidase (MDA) was at the lowest value in the healthy plants and at 

the highest values in plants infected with the root-knot nematode and untreated with 

any of the tested materials followed by those treated with the nematicide without 

significant differences. All treatments, due to their action against the root-knot 

nematode, could preclude the formation of MDA in roots depending on the degree 

of nematode control. Only indole acetic acid, compost and indole butyric acid, in 

that order, brought the levels of MDA in infected roots nearly similar to that of the 

healthy plants without significant differences. The antioxidant enzymes, superoxide 

dismutase (SOD) and ascorbate peroxidase (APX) were increased in infected 

plants as a feed back to the increase in MDA (Figs.3-6). Materials that enhance 

nematode resistance like indole acetic acid, indole butyric acid and compost 

encouraged plants to produce levels of SOD and APX significantly higher than 

those of other treatments including healthy and infected untreated plants. The other 

tested materials heighten the levels of antioxidant enzymes to levels measured up 

the degree of nematode control they accomplished. The nematicide, Vydate, in 

spite it reduced nematode counts to the lowest significant levels, it was not of 

course of these materials that arose the antioxidant enzymes to high levels.     
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Fig.(1): Changes in MDA in roots of eggplant infected with M. incognita  and treated 

with organic and inorganic fertilizers. 
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*In both Figs, similar letter(s) means insignificant differences. 

Fig. (2): Changes in MDA in roots of eggplant infected with M.incognita and treated 

with some resistance inducers 
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Fig. (3): Changes in the activity of SOD in roots of eggplant infected with 

M.incognita and treated with organic and inorganic fertilizers. 
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Fig.(4): Changes in the activity of SOD in roots of eggplant infected with M.incognita 

and treated with some resistance inducers. 
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Fig. (5): Changes in the activity of APX in roots of eggplant infected with M.incognita 

and treated with organic and inorganic fertilizers. 
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*In both figs, similar letter(s) means insignificant differences. 

Fig. (6): Changes in the activity of APX in roots of eggplant infected with M.incognita 

and treated with some resistance inducers. 



Ahmed A. Farahat et al., ……… 

Egypt. J. Agronematol., Vol. 14, No. 1, (2015)  

106

Discussion 

Data of the present study show that organic fertilizers are significantly better 

than commercial inorganic fertilizers in reducing the root-knot nematode counts in 

soil and on eggplant and improving the growth of treated plants which agreed with 

the findings of Siddiquiet al. (2001). Compost achieved the best results followed by 

neem dry leaves, poultry droppings and then eucalyptus dry leaves. Such efficiency 

may partially due to direct toxic effect of the substances produced during the 

degradation of the organic matter; and to the role of these substances in helping the 

treated plants to acquire some resistance against invading nematodes. Compost 

surpassed all the tested materials in improving growth of the treated plants infected 

with the root-knot nematode. Substances produced during the degradation of 

organic matter include volatile fatty acids and organic acids (Kesba and Al-

Shalaby, 2008 and Abd El-Rahman et al., 2008). Nitrogenous compounds, 

phenols, hydrogen sulfide are also, generated from organic materials with low C/N 

ratio in soil (Riegal and Noe, 2000, and Oka et al., 2007). Furthermore, the indirect 

effect is related to the role of organic matter in supplying and encouraging 

microorganisms where many of which exhibits some antagonistic action against 

nematodes either as direct parasites or by their metabolites produced during their 

activities (Mankau, 1963). 

The nematicidal action of neem formulations is not only due to the 

compounds present within the neem product, namely, nimbidin and thionimone but 

also due to other byproducts such as ammonia, formaldehyde, phenols and fatty 

acids produced during decomposition of neem formulations (Khan et al., 1974). 

Also, it have been stated that essential oils produced during the degradation of 

different parts of eucalyptus are responsible for diminishing nematode populations 

(Dawaret al., 2007 and Moreira, et al., 2009). 

Many reports in literature agreed with the findings in the present study and 

illustrate the role of compost (Rashadet al., 2010 and Zakariaet al., 2013), chicken 

manure (Karmaniet al., 2011 and Abolusoro and Abolusoro, 2012), 

neem(Javedet al., 2007 and Farahatet al., 2012) and eucalyptus (Moreira et al., 

2009) in reducing nematode populations in soil and on roots as well as improving 

the growth of the infected plants. 

Concerning the commercial inorganic fertilizers, data in the present study 

show that, hyper K
®
 followed by union zinc

®
 were significantly the best in reducing 

the number of galls, root and soil population of M. incognita on eggplant. NAFK
®
, 

Union Fer
®
, Union manganese

®
, Calsio X

®
, NPK

®
 and ammonium nitrate came 

statistically in the second category. No significant differences were observed 

between the two tested doses in the majority of cases.Hyper K
® 

is a commercial 

product containing 66% potassium. Potassium sulphate (SO4KNO3) reduced the 

population density of M. incognita in soil and on roots of cowpea (Ahmed et al., 

1991).  
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Union zinc
® 

is a commercial product containing 12% chelated zinc by organic 

and amino acids. Absence of zinc increased nematode density in soil and reduced 

plant growth (Haque and Mukhopadhyaya, 1975 and Siddiqueet al., 2002).The 

involvement of minerals especially Fe, Mg, Zn and Ca in the formation of enzymes 

(Graham et al., 1988 and Auld, 2001), may explain their role in the acquired 

systemic resistance by increasing the antioxidant enzymes included in the defense 

mechanisms which resulted in reducing nematode populations. 

NPK
®  

 NAFK
®
, Union Fer

®
, Union manganese

®
, Calsio X

®
, ammonium nitrate 

came after hyper K and union Zn in reducing the root-knot counts in soil and on 

eggplant roots and improving the growth of treated plants. Many reports in literature 

are in accordance with our findings concerning NPK (Coyne et al., 2004; Farahat, 

et al., 2010 and Al-Hazmi and Dawaba,2014). The role of Mn, Fe, Ca in hindering 

nematode reproduction had also been documented by Coyne et al. (2004) and 

Kheiret al. (2009). Organic and amino acids presented in the tested inorganic 

fertilizers may affect the reproduction of nematodes on treated host plants and 

eliminate their biological activities (Al-Sayed and Thomason, 1988; Oka and 

Cohen, 2001; Abd El-Rahmanet al., 2008 and AmdadulHoqueet al., 2013). 

The biocidal mode of action of ammonia is not clear, but several mechanisms 

are thought to be involved: cell membrane disruption (Rush and Lyda, 1982), 

elimination of protein gradients across membranes (Docherty and Snider, 1991), 

and exhaustion of the chemical energy of the cells removing cytosolic ammonia 

against a concentration gradient (Brittoet al., 2001). 

Concerning the organic, amino acid-containing commercial products and 

plant growth regulators, data in the present study signified that all the tested 

materials significantly reduced the root-knot nematode counts in soil and on roots of 

eggplant. Indole acetic and indole butyric acids preceded all the tested materials 

including organic amendments in enhancing the resistance of treated plants and 

performing the lowest numbers of nematode counts. Ascorbic acid, amino zinc and 

citric acid were statistically ranked in the second category.  

Growth regulators play an important role in the mechanism of gall formation 

in Meloidogyne infections. Changes caused by nematode species in cells of a 

susceptible host are similar to those caused by exogenous indole acetic acid, that 

is, hypertrophy, hyperplasia, adventitious roots, nuclear division without cell division 

and break down of the cell wall. Two possible sources of indole compounds in the 

root galls have been suggested. First, nematodes inject through their saliva the 

enzymes glycosidase and protease into the host cells and release free auxins from 

the complexes in the host. The proteases breaking down proteins to amino acids 

including  tryptophan, the IAA precursor, and also acids such as phenylalanine, 

alanine, histidine and serine which promote auxinsynthysis. The second possibly is 

that the nematode itself releases auxins during feeding. Perhaps indole compounds 
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are formed in nematodes as end products of metabolism and are exerted by endo-

parasites into plant tissue or by ectoparasites into the root region. IAA have been 

detected in larvae and egg masses of Meloidogyne species (Decker, 1981). 

 Successful host-parasite relationship relies on the formation of feeding sites 

which depends mainly on the availability of some amino acids and plant auxins at 

specific concentrations (Khanna and Yadav, 2004). Accordingly, any disturbance in 

such concentrations may restrict the activities of nematode biology which shows 

sings of resistance. From this point of view, such disturbance may result from the 

exogenous application of indole IAA or IBA as well as amino acid-containing 

formulations which ultimately aquire some resistance to the treated eggplant against 

the root-knot nematode. These findings are in accordance with those of Yu and 

Zhena (2007). They reported that IAA stimulated catalase, peroxidase and 

polyphenol oxidase activities in pear fruits, indicating that IAA can induce fruit-

mediated resistance against pear fruit diseases although it had no direct antifungal 

activity. Both indoles (IAA and IBA) are considered pesticide derivatives (Omar and 

Muneer, 2005) and IBA is registered by EPA (1992) as a biocontrol pesticide with 

the PC Code 046701. They reported that IBA has been classified as a biocontrol 

pesticide because it is similar in structure and function to the naturally-occurring 

plant growth indole-3-acetic acid.   

In the present study, ascorbic acid came after IAA, IBA in reducing the root-

knot nematode counts in soil and on roots of eggplant. Ascorbic acid, in the present 

results is considered a very good resistance inducer against this nematode. Our 

findings agreed with those of Arrigoniet al., 1979 when they found that artificial 

increase in ascorbic acid concentration transforms susceptible plants into resistant 

ones. These results also agreed with those of Hamada et al. (2000) and Moawad 

(2005). They reported that ascorbic acid was effective in reducing stresses of the 

root-knot nematodes on their hosts.     

Our results proved that all the tested amino acids and organic acids-

containing commercial products significantly reduced the counts of M. incognitaon 

eggplant  with superiority of amino zinc, followed by amino power and amino green. 

These results agreed with those in literature illustrating the role of amino acids in 

diminishing nematode populations and inducing resistance in treated plants (Oka 

and Cohen, 2001; Kesba, 2003, Saeed, 2005 and AmdabulHoqueet al., 2013). 

The superiority of amino zinc (a commercial product containing organic and amino 

acids and 10% zinc) may be due to the effect of both amino and organic acids as 

well as zinc. 

The formation of reactive oxygen species (ROS) is the most common 

defense mechanism in which lipid peroxidation (accounting for cell death after 

nematode invasion) is induced (Montes et al., 2004 and Bakker, et al., 2006). 

Hence, increasing the rates of MDA and H2O2 in different hosts in response to 
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infection with M. incognita, in the present study as compared to healthy plants 

accounted for the defense mechanism against nematode invasion. Our results 

agreed with those of Davis et al. (2000) and Huang et al. (2004) who stated that 

the initial reaction of the susceptible cultivars is similar to that of resistant hosts and 

may be resulted from nematode secretions into plant tissues. 

Increase in superoxide dismutase (SOD) and peroxidase activity results to be 

an adaptive response which provides the plant with protection against biotic and 

abiotic stress (Guidaet al., 1992). The protective activity of SOD, and catalase 

(CAT) was enhanced in susceptible plants but decreased in resistant ones 

(Zacheoet al., 1983). Superoxide dismutase prevents the deleterious effect of O2 

radicals in root cells and transform it to H2O2 which is then transformed by catalase 

to harmless O2+H2O. Accordingly, in susceptible tomato roots infected with M. 

incognita,SOD activity was considerably increased in comparison to uninfected 

controls and decreased in resistant cultivars (Zacheoet al., 1987 and Sgherriet al., 

2013). These findings are in accordance with our results whereas superoxide 

dismutase (SOD), ascorbate oxidase (APX) were significantly higher in treated 

plants. 

Systemic acquired resistance can be enhanced by applying materials of 

different sources which, in many cases, suppress nematode populations and 

improve the growth of treated plants either directly by their effects on nematodes or 

by enhancing resistance of treated plants.  
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  لنيماتودا تعقد الجذور إكساب الباذنجان صفة المقاومة 

  باستخدام األسمدة العضوية وغير العضوية وبعض المنتجات التجارية 

  التي تحتوي على األحماض األمينية ومنظمات النمو
  

  ،**، عبد المنعم محمد رضوان عفيفي*، السيد أبو المعاطي السيد*أحمد عبد السالم فرحات

  *ونمير أنيس محفوض 

  جامعة القاهرة –كلية الزراعة   –قسم الكيمياء الحيوية *والنيماتولوجيا الزراعية، قسم الحيوان *

تم في هذا البحث اختبار قدرة بعض األسمدة العضوية والغير عضوية والعديد من المنتجات 

التجارية المحتوية على األحماض العضوية واألمينية وكذلك بعض الفيتامينات ومنظمات النمو على 

أثبتت النتائج أن األسمدة .تات الباذنجان صفة المقاومة لنيماتودا تعقد الجذورإكساب نبا

العضوية تفوقت معنويا على األسمدة المعدنية في خفض أعداد نيماتودا تعقد الجذور في التربة 

وعلى جذور نباتات الباذنجان حيث أعطى الكومبوست أفضل النتائج بينما كان هيبر بوتاسيوم 

سجلت المنتجات التجارية التي تحتوي على . فضل األسمدة غير العضويةويونيون زنك أ

األحماض العضوية واألمينية ومنظمات النمو خفًضا معنوي�ا في أعداد النيماتودا في التربة وعلى 

جذور الباذنجان حيث تفوق اندول حمض الخليكواندول حمض البيوتيريك على كل المنتجات 

مقاومة الباذنجان لإلصابة وتالهما حمض األسكربيك ثم أمينو زنك ثم  والمواد المختبرة في زيادة

أثبتت النتائج أيضا أن األسمدة العضوية كانت األفضل في تحسين نمو النباتات . حمض الستريك

المصابة، أما باقي المنتجات المختبرة فقد حسنت النمو معنوي�ا بالمقارنة باانباتات المصابة والغير 

  .اندول حمض الخليكواندول حمض البيوتيريك وحمض الستريك أفضل النتائجمعاملة وحقق 

كان نشاط انزيم البيروكسيداز عند أقل مستوى له في النباتات السليمة بينما بلغ الذروة في 

استطاع كل من اندول حمض الخليكوالكومبوستواندول حمض . النباتات المصابة بالنيماتودا 

ادة نشاط اإلنزيم إلى ما كان عليه تقريًبا في النباتات السليمة وبدون البيوتيريك على التوالي إع

فروق معنوية وهي ذات المعامالت التي أعطت أفضل النتائج في مكافحة النيماتودا وتحسين نمو 

زاد نشاط اإلنزيمات المضادة لألكسدة في النباتات المصابة كرد فعل على زيادة نشاط . النبات

أيضا اندول حمض الخليكواندول حمض البيوتيريكوالكومبوست أعلى  إنزيم األكسدة وحقق

معدل لنشاط هذه اإلنزيمات حيث أن تراكم هذه اإلنزيمات يزيد من آلية مقاومة النباتات 

  .لإلصابة بالنيماتودا

  


