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ABSTRACT 
 

A field experiment was conducted to evaluate the efficacy of three nitrogenous fertilizers at different 
doses alone or with chitin on the pathogencity of M. incognita infecting sunflower plants under field conditions. 
The results indicated that all the three fertilizers at the three doses with or without chitin were able to cause a 
remarkable percentage decrease in root-knot nematode population in soil and roots of sunflowers plants as 
compared with infected control plant. Difference in nematode suppression was distinguishable according to the 
type and dose of fertilizer. As for the combination of chitin with the different nitrogenous fertilizers at different 
doses, an improvement of nematode control was generally observed. Chitin application along with urea at dose 
250 kg N/ Fuddan exhibited the highest percentage decrease in the three investigated parameters: M. incognita 
Juveniles soil, root galls and egg masses. Treatments with chitin alone both treatments of urea at high dose 250 
kg N/F or at low dose 150 kg N/F both combined with chitin 1000mg/F. resulted in the highest increase in 
percent oil (46.6% 46.0% and 46.7%) respectively as compared with control untreated infected plants. Data 
recorded a significant different in spore forming bacteria counts, total aerobic bacteria and fungal counts at 
harvest time in all nitrogenous fertilizer at the three doses with or without chitin. Generally urea fertilizer at the 
three doses with or without chitin clearly increased the total counts of spore forming bacteria of harvest time. 
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Introduction 
 

 Root-knot nematodes of the genus Meloidogyne are recognized as the major cause of decreasing crops 
productivity after seed germination (Ploeg and Stapleton, 2001) In Egypt, root-knot nematode, Meloidogyne 
spp. are becoming a real threat to almost all vegetable crops and they have been considered to be a limiting 
factor in crop production (Ibrahim, 2011). Oil producing crops represent a great economic importance in the 
Egyptian agriculture and industry, e.g. sunflower which is a major dietary component.  

Previous investigations showed that sunflower plants have been attacked by many phytoparasitic 
nematodes, Meloidogyne spp. are of great significance (Mokbel, 2007). For environmental human health and 
economic reasons, control of root parasitic nemotodes using nematicides is not a viable options. Therefore, there 
is a need to develop alternative, environmentally friendly management tactics for plant parasitic nematodes 
(Nolling, 1994). Integrated control strategies include the use of amendment, resistant or tolerant plants, organic 
and inorganic fertilizer with different nitrogenous sources such as, urea, ammonium sulfate and ammonium 
nitrate alone or combined with another management practices, has become one of the most significant and 
intensive research areas.  

Chitin the most commonly occurring nitrogen containing polysaccharide in nature (Alexander, 1977), 
has been used as a soil amendanent to control plant parasitic nematode (Spigel et al., 1986, Rodrigez - Kabana 
et al., 1987, Goody, 1990 and Bell et al., 2000). The research approach of using nitrogenous fertilizers to 
diminish nemtodes and maximize the benefits of the fertilizers started in 1955, when Oteifa reported that 
ammonia ions released during degradation of urea decreased the counts of M. incognita females and egg-masses 
produced on infected lima bean. The role of nitrogenous fertilizers especially urea in the hindrance of nematodes 
and improving the growth of treated plants was also reported (Hammed et al., 1994, Noweer et al., 2005 , Lubna 
et al., 2006., El-Shereif et al., 2008 and Ismail et al., 2011& 2012,).  

To the best of the present knowledge, studies using both chitin and nitrogenous fertilizers are laking. 
Therefore, this field experiment was conducted to evaluate the efficacy of three nitrogenous fertilizers at 
different doses alone or with chitin on the pathogenicity of M. incognita infecting sunflower plants under field 
conditions. The yield of sunflowers plants was also assessed. In addition the microflora occurrence in rizoshpere 
was counted.  
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Materials and Methods 
 
  The field experiment was carried out for one successive season (From Agust 2013 to 2014) in a clay 
loam soil naturally infested with root-knot nematode M. incognita at Attfeih district, Giza Governorate. The 
experimental field was divided into plots each comprises rows of 5m long and 30cm apart and the distance 
between plants 30cm. Three nitrogenous fertilizers at three doses (high dose 250kg N/F, recommended dose 200 
kg N/F and low dose 150 kg N/F) were applied alone or combined with chitin as shown in Table (1). The 
experiment was set up in a completely randomized block design with twenty treatments designed as shown in 
Table (1) with 80 replicates (plant) for each one.  
 
Table 1. Treatments designed for study the efficacy of the three fertilizers on the pathogenicity of M. incognita infesting sunflower  

Helianthus annuscv. ESagah 53. 

Treatment 
Nitrogen unit in each 
treatment 

Chemical structure 

Doses of Urea treatment kg N/F at 250, 200 and 150 kg N/F alone and 
combined with chitin 1000 mg/F  

46.5% (CH3)2Co 

Doses  of  ammonium  nitrate  kg N/F at 
250, 200 and 150 kg N/F F alone and combined with chitin 1000 mg/F 

33% NH4No3 

Doses of ammonium sulfate kg N/F at 250, 200 and 150 kg N/F alone and 
combined with chitin 1000 mg/F 

23% [(NH4)2 So4] 

Chitin treatment alone 1000 mg/F Powder of shrimps scale 
Control treatment (infected non treated plants)   

 
Seeds of sunflower were sown in each raw at the beginning of August 2013. Initial population densities 

of M. incognita were determined prior to sowing time from 250g subsamples of well mixed soil from each raw 
according to (Barker, 1985). Four months later, at harvest, five plants were chosen at random from every raw 
were carefully uprooted and sunflower discs were hand harvested for yield estimation, and the following data 
were recorded weight of stem and roots, number of galls, number of egg masses as well as M. incognita 
juveniles in one g/root. The final nematode soil populations were extracted as previously. The 2nd stage 
juveniles were counted and average at three counts was takes to determine the final population densities of M. 
incognita in soil and expressed as nematode / kg soil. Data were analyzed and subjected to analyses of variance 
(ANOVA) according to (Gomez & Gomez 1984) percentage nematode reduction in soil was determined 
according to Handerson and Tilton formula (Puntener, 1981) as follows;  

Nematode reduction % = 1- PTA X PCB  X 100 

                            PTB    PCA 

PTA = Population in the treated plot after application  
PTB = Population in the treated plot before application 
PCB = Population in the check plot before application  
PCA = Population in the check plot after application  

 

Oil content determination: 

To assess the effect of the nematode infection on seed quality, the oil content of the seeds was 
determined according to the procedure reported by the American Association of Analytical Chemists (A.O.A.C., 
1990).  Protein, carbohydrates and phenolic compounds deter-mination. The protein content of the sunflower 
meal (oil cakes) was determined according to A.O.A.C. (1990). Also, total carbohydrates and total soluble car- 
bohydrates, expressed as glucose in the oil cakes, were determined colorimetrically according to Smith  et al. 
(1956). Total phenolic compounds in the oil cakes were determined according to the method described by Snell 
and Snell (1953). 

 
Microbial study:  
 

The total counts of spore forming bacteria, aerobic bacteria and fungi in each soil samples before 
(initial time) and at harvest time were determined by the total plate count method and pour plate technique using 
standard microbiological media Rose Bengal (RB) medium for fungi count and nutrient glucose 1% agar 
medium (NGA) for spore forming bacterial and aerobic bacterial counts. The total fungi and bacterial counts 
were calculated as colony forming unit/gram (CFU/g). The fungi were identified by their cultural and 
morphological characteristics and their frequency was determined (Bridson, 1995 and Ogunmwonyi et al., 
2008). 
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Results and Discussion 
 

Under field conditions all nitrogenous fertilizes applied at the three doses with or without chitin were 
able to cause a remarkable percentage decrease in root knot nematode population in soil, and roots of sunflower 
plants as compared with infected control plant. Differences in nematode suppression were distinguishable 
according to the type and dose of the fertilizer. Although the higher dose 250kg N/F ammonium nitrate resulted 
in the greatest percentage decrease in M. incognita in soil, yet the lowest suppression on egg masses was 
obviously clear. They were 87.47 and 13.2% respectively as compared to control untreated infected plants. 
Moreover, the lower dose of 150kg N/F of urea resulted in greatest percentage decrease in root gall, and egg 
masses by 52% and 52% respectively as compared with untreated infected control plants. However, the 
recommended dose 200 kg N/F of urea suppressed the percentage decrease of M. incognita juveniles in soil by 
51%, compared with control untreated plants (Table, 2). 

 
Table 2. Effects of three nitrogenous fertilizers alone or combined with chitin against  Meloidogyne incognita infecting sunflower ev. E Sagah 53 under field 

conditions. 
 
 
Treatment 

No. of M. incognita.(J2/kg 
soil) 

No. of galls No. of egg Masses Disc 
weight/

g 

% 
increase 

Oil 
perce

nt Initial 
Pop/ 
Kg 
Soil 

Final 
Pop/kg 

% 
Dec. 

1/g root % Red. 1/g root % Red 

Urea 250 kg N/F 70 337 73.0 75 40 54 49.0 280 40 41.2 
Urea250 kg N/F +Chitin 1000 mg/F 85 305 79.0 67 46.4 50 52.0 315 57.5 46.0 
Urea 200 kg N/F 46 383 51.0 75 40.0 62 41.5 346 73.0 40.9 
Urea 200 kg N/F + Chitin 1000mg/F 88 305 79.5 63 50.0 55 48.0 480 140.5 42.3 
Urea 150kg N/F 90 380 75.4 60 52.0 50 52.0 280 40.0 35.2 
Urea 150kg N/F + Chitin 1000 mg/F 85 330 66.9 85 32.0 54 49.0 220 10.0 46.7 
Ammonium nitrate 250kg N/F 85 205 87.4 95 24.0 92 13.2 365 82.0 41.4 
Ammonium nitrate 250kg N/F+ Chitin 
1000mg/F 

74 575 54.9 90 28.0 87 17.9 240 20.0 43.8 

Ammonium nitrate 200 kg N/F 65 530 52.6 85 32.0 75 29.2 240 20.0 41.8 
Ammonium nitrate 200 kg N/F 
+Chitin1000mg/F 

45 455 41.2 70 44.0 68 35.8 330 65.0 43.1 

Ammonium nitrate 150 kg N/F 85 415 71.6 95 24.0 78 26.4 415 107.0 42.7 
Ammonium nitrate 150 kg N/F 
+Chitin1000mg/F 

70 460 61.8 90 24.0 80 24.5 210 5 43.6 

Ammonium sulfate 250 kg N/F 84 380 73.7 90 28.0 80 24.5 240 20 40.0 
Ammonium sulfate250 kg N/F + 
Chitin1000mg/F 

70 260 78.4 96 23.0 75 29.2 215 7.5 44.3 

Ammonium sulfate 200kg N/F 60 350 66.1 85 32.0 74 30.2 220 10.0 40.4 
Ammonium sulfate 200kg N/F + 
Chitin1000mg/F 

82 318 77.4 95 24.0 75 29.2 265 32.5 40.1 

Ammonium sulfate 150 kg N/F 75 360 72.1 80 36.0 66 37.7 320 60.0 39.6 
Ammonium sulfate 150 kg N/F 
+Chitin1000mg/F 

90 354 77.1 95 24.0 85 19.8 265 32.5 40.1 

Chitin. 1000mg/F 77 412 68.4 91 27.2 68.6 35.5 270 35 46.6 
Control 95 1635 - 125 - 106 - 200 - 39.9 
LSD 5% 4.48 1.82 1.66 5.76 
LSD 1% 7.54 3.02 2.67 9.56 

% Dec: *Percentage decrease in M. incognita - J2 in soil according to Handrson anal  Tilton formula (Pannter, 1981).   
*  Feddan  4200m.   * The mean difference is significant at p ≤ 0.01 level treatments. % Red = Percent Reduction 

 
Concerning ammonium sulfate, no dose response relationship was observed regarding the percentage 

decrease of M. incognita juveniles in soil, it was 73.7 and 72.1% , respectively, as compared to the control 
untreated infected  treatment (Table ,2).Application of chitin alone 1000mg/F exhibited 66.4., 27.2  and 35.5% 
percentage decrease in M. incognita juveniles in soil, root galls and egg masses respectively as compared to 
untreated the control treatment (Table, 2). As for the combination of chitin with the different nitrogenous 
fertilizer at different doses, an improvement of nematode control was generally observed. Chitin application 
along with urea at dose 250kg N/Fadden exhibited the highest percentage decrease in the package of the three 
investigated parameters; M. incognita juveniles in soil, root galls, and egg masses, it was (79.0, 46.4 and 
52%,respectively, as compared with untreated infected control plants). A similar pattern was observed in the 
case of urea at 200kg N/Fadden combined with chitin 1000mg/f as shown in (Table, 2). In case of addition of 
chitin to ammonium nitrate with the different doses. The results indicated no more suppression in percentage 
reduction in M. incognita in soil. However, weak to moderate suppressive effects were observed on number of 
galls and egg masses in the roots of sunflower plants at 200kg N/F(Table, 2) .Regarding combinations of chitin 
1000 mg/F with different doses of ammonium sulfate, weak to moderate improvement on the studied nematode 
controlling parameters were observed (Table 2).  
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Yield of Sunflower Plants: 
 

The nitrogenous fertilizers applied at the three doses with or without chitin showed variable 
improvements in disc weight, and percentage of oil of sunflower plant (Table 2). However, low dose of urea 
150kg N/F treatment showed a decrease of (35.2%) in oil production as compared to untreated infected control 
treatment. The recommended dose of urea 200kg N/F combined with chitin 1000 mg/F treatment resulted in the 
highest increase in disc weight (140.5%), yet the low dose of ammonium sulfate 150kg N/F combined with 
chitin 1000mg/F showed the lowest increase in disc weight (5 and 10%) respectively as compared to control 
untreated infected plants. Moreover, on treatments with chitin alone, both treatments of urea at high dose 250kg 
N/F or at low dose 150 kg N/F both combined with chitin 1000mg/F resulted in the highest increase in percent 
oil (46.6, 46.0 and 46.7%) respectively as compared with control untreated infected plants. 

  
Soil mycoflora : 
  

Data in (Table 3) recorded a significant differences in spore forming bacteria count, total aerobic 
bacterial and fungal counts at harvest time in all nitrogenous fertilizer at the three doses with or without chitin. 
Regarding the fungi counts, the results revealed a significant increase in all nitrogenous fertilizer with or without 
chitin treatments except for urea 150kg N/F alone treatment. Generally urea fertilizer of the three doses with or 
without chitin clearly increased the total counts of spore forming bacteria at harvest time. As shown in (Table 4) 
the predominant fungi associated with sunflower treated with the three fertilizer at the three different doses with 
an without chitin were Penicillium spp., Aspergillus spp., Fusarium spp., Rhizotonia spp. and others. 
Concerning the chitin 1000 mg/F treatment alone there was a significant increase in the frequency % of 
saprophytic fungi of Penicillium and Aspergillus spp., while significantly decreases in the pathogenic fungi of 
Fusarium spp. and Rhizoctonia spp. at harvest time than initial time were recorded.  

 

Table 3. Effects of three nitrogenous fertilizers alone or combined with chitin on the total counts of spore- forming bacteria, aerobic bacteria and fungi in the 
rizosphere of sun- plants infected by M. incognita under field conditions. 

 
 
Treatment 

Total microbial count of 
Spore- forming bacteria at 

dilution of 104 
Aerobic bacteria at dilution of 106 Fungi at dilution  of 104 

Initial At harvest Initial At harvest Initial At harvest 
Urea 250 kg N/F 5.1 5.2 6.5 7.1 5.3 5.5 
Urea 250 kg N/F + Chitin 1000 mg/f 5.1 5.4 6.5 7.1 5.3 5.6 
Urea 200 kg N/F 5.0 5.5 6.3 7.1 5.2 5.5 
Urea 200 kg N/F + Chitin 1000mg/F 5.0 5.3 6.3 7.0 5.2 5.4 
Urea 150kg N/F 5.2 5.4 7.1 7.0 5.4 5.3 
Urea 150kg N/F + Chitin 1000 mg/F 5.2 5.4 7.1 6.9 5.4 5.5 
Ammonium nitrate 250kg N/F 5.1 5.4 7.0 7.1 5.1 5.6 
Ammonium nitrate 250kg N/F+ Chitin 
1000mg/F 

5.1 5.1 7.0 7.2 5.1 5.5 

Ammonium nitrate 200 kg N/F 5.0 5.0 7.2 6.8 5.2 5.5 
Ammonium nitrate 200 kg N/F + 
Chitin1000mg/F 

5.0 5.1 7.2 7.0 5.2 5.6 

Ammonium nitrate 150 kg N/F 5.2 5.0 7.0 7.3 5.4 5.4 
Ammonium nitrate 150 kg N/F + 
Chitin1000mg/F 

5.2 5.0 7.0 7.2 5.4 5.5 

Ammonium sulfate 250 kg N/F 5.2 5.0 7.1 7.2 5.6 5.6 
Ammonium sulfate250 kg N/F + 
Chitin 1000mg/F 

5.2 5.1 7.1 7.2 5.6 5.6 

Ammonium sulfate 200kg N/F 4.2 4.9 6.3 7.2 5.0 5.4 
Ammonium sulfate 200kg N/F + 
Chitin 1000mg/F 

4.2 5.0 6.3 7.2 5.0 5.4 

Ammonium sulfate 150 kg N/F 5.2 5.0 6.9 7.2 5.4 5.5 
Ammonium sulfate 150 kg N/F + 
Chitin1000mg/F 

5.2 5.2 6.9 7.3 5.4 5.6 

Chitin. 1000mg/F 5.2 5.3 7.1 7.1 4.4 5.5 
Control 5.2 5.2 7.1 7.1 4.4 5.2 
L.S.D    0.05  
Treatments (T) 0.02 0.03 0.04 
Periods (P) 0.08 0.08 0.13 
TXP 0.11 0.11 0.18 

1- Log 10 of colony forming unit (CFU) per gram of soil. 
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Table 4. Effect of three nitrogenous fertilizers alone or combined with chitin on the frequency of total fungal count in the rhizosphere of sun – plants infected by 
M. incognita under field conditions. 

 
 
Treatments 

Fungal frequency % 
Pencillium spp. Aspergillums spp. Fusarium spp. Rhizoctonia spp. Others 
Initial At 

harvest 
Initial At 

harvest 
Initial At 

harvest 
Initial At 

harvest 
Initial At 

harvest 
Urea 250 kg N/F 27.8 32.8 36.1 40.0 13.9 9.8 8.3 4.9 14.9 11.6 
Urea 250 kg N*/F +Chitin 1000 
mg/F 

27.8 28.2 36.1 40.6 13.9 5.6 8.3 2.8 14.9 22.5 

Urea 200 kg N/F 25.7 18.3 51.4 50.0 8.6 6.7 5.7 8.3 8.6 17.0 
Urea 200 kg N/F + Chitin 
1000mg/F 

25.7 25.0 51.4 48.0 8.6 10.4 5.7 8.3 8.6 8.3 

Urea 150kg N/F 30.2 19.4 45.3 47.2 9.4 22.2 5.7 5.6 9.4 5.6 
Urea 150kg N/F + Chitin 1000 
mg/F 

30.2 29.1 45.3 45.5 9.4 7.3 5.7 3.6 9.4 14.5 

Ammonium nitrate 250kg N/F 13.8 31.3 41.4 42.5 17.2 10.0 10.4 5.0 17.2 11.2 
Ammonium nitrate 250kg N/F+ 
Chitin 1000mg/F 

13.8 14.8 41.4 45.9 17.2 8.2 10.4 6.5 17.2 24.6 

Ammonium nitrate 200 kg N/F 22.9 40.3 40.0 46.8 14.3 8.1 5.7 1.6 17.1 3.2 
Ammonium nitrate 200 kg N/F + 
Chitin1000mg/F 

22.9 30.7 40.0 46.7 14.3 8.0 5.7 1.3 17.1 13.3 

Ammonium nitrate 150 kg N/F 14.3 18.4 40.0 36.8 17.1 16.3 11.4 12.3 17.6 16.2 
Ammonium nitrate 150 kg N/F + 
Chitin1000mg/F 

14.3 32.9 40.0 45.7 17.1 8.6 11.4 7.1 17.6 5.7 

Ammonium sulfate 250 kg N/F 23.3 28.2 33.3 42.3 13.3 9.0 10.0 6.4 20.1 14.1 
Ammonium sulfate250 kg N/F + 
Chitin 1000mg/F 

23.3 36.1 33.3 40.7 13.3 7.0 10.0 7.0 20.1 9.2 

Ammonium sulfate 200kg N/F 20.6 13.0 38.2 43.5 14.7 9.6 8.8 8.7 17.7 15.2 
Ammonium sulfate 200kg N/F + 
Chitin 1000mg/F 

20.6 25.5 38.2 45.5 14.7 9.1 8.8 5.5 17.7 14.4 

Ammonium sulfate 150 kg N/F 30.0 26.2 40.0 44.7 12.0 12.3 6.0 6.2 12.0 10.6 
Ammonium sulfate 150 kg N/F + 
Chitin1000mg/F 

30.0 29.2 40.0 44.4 12.0 9.7 6.0 5.6 12.0 11.1 

Chitin. 1000mg/F 13.6 29.0 40.9 44.8 18.2 13.2 13.6 5.3 13.7 7.7 
Control 13.6 30.0 40.9 42.4 18.2 7.6 13.6 10.6 13.7 9.1 
L.S.D. o.o5  
Treatments (T) 0.64 TxF 0.91     
Periods (P) 0.20 PxF 0.45     
TXP 1.44 TxPxF 2.03     
Fungi (F) 0.31       

 

Discussion 
 

Under field conditions all the nitrogenous fertilizer applied at the three doses with or without chitin were 
able to cause a remarkable decrease in root- knot nematode,  M. incognita population in soil and root and 
improved yield of sunflower plants. Differences in nematode suppression were distinguishable according to the 
type and dose of fertilizer. Our results agreed with the findings of karajeh and Al-Narsin (2013) in suppressing 
M. javanica by reducing the rate of root galling and nematode reproduction on tomato under greenhouse 
conditions. Akhtar and Mohamed (1994) reported that the addition of (NH4)2So4 (110 kg N/ha) reduced the total 
population of plant parasitic nematodes as well as root galling induction by M. incognita on tomato plants. 
Additionally urea and ammonium sulfate at rates of more than 250 mg N/kg soil resulted in suppression of M. 
incognita population on tomato plants (Endogal and Ferris, 1982). In squash plant, Noweer & Hassapo (2005) 
reported that urea, ammonium sulfate 20.5 N % and ammonium nitrate 33.5N% were effective in controlling M. 
incognita under field conditions. The application of urea at dose 150 unit/F significantly reduced reproduction 
of M. arenaria infesting sugar beet under field conditions (Ismail & Mohamed, 2012).The mode of action of 
ammonium on the root-knot nematode can be explained by the assumption that higher concentrations of 
ammonium may sufficiently modify malate dehydrogenase activity (Viglierchio, 1979). This malate have 
subsequently a) decreased the energy available for egg hatching and plant invation processes and or b) 
significantly affected the electrical potential around the root tip area where J2s penetrated and this influence 
nematode penctration of the roots through diminished attractiveness of the root tips (Scott and Martin, 1962) 
and/or c) significantly inhibited giant cell formation and nematode development without affecting root growth 
(Orion et al.,  1995). The reduction of nematode population obtained by the three nitrogenous fertilizers may be 
due to the liberation of ammonia which may inhibit gaint cell formation and suppress nematode development. 

Concerning chitin application our results are in agreement with (Bell et al., 2000) who found a 
significant reduction in Heterodera trifolii population infecting white clover in pots containing a sandy soil 
ammended with chitin. As for chitin- urea application at dose 250 kg N/F combined chitin 1000mg/F our results 
indicated a significant reduction in nematode population. This result  disagree with the finding of (Belair and 
Nicolas, 1995). They recorded a significant increase in M. hapla final population in chitin- urea amended soil at 
0.2 anal 0.4% (vol: vol), and a significant positive dosage effect was recorded. Although the mode of action of 
chitin in controlling plant parasitic nematodes is not well understood, the suggested mechanisms may include 
increased microbial chitinase activity which may damage chitin containing egg shells and the nematicidal 
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activity of increased ammonia levels released by chitin hydrolysis (Main et al., 1982). The nematicidal activity 
of chitin- urea amendments is attributed to the release of nematicidal level of ammonical nitrogen, combined 
with the enzymatic activity of chtinolytic microorganisms or with parasitism on plant parasitic nematodes 
(Rodrigues- kabanea et al., 1987). Moreover, (Sarothchandra et al., 1996) suggested that fungal and bacterial 
feeding nematode i. e part of the total nematode funa are probably responded to a rapid increase in chitinolytic 
microbes resulting from chitin addition to the soil. Our results obtained on soil micro flora associated with 
sunflower showed that application of chitin suppressed the frequency occurrence % of Fusarium spp and 
Rhizoctonia spp. and enhanced Aspergillus and Penicillium spp. frequency % compared to untreated rhizosphere 
soil these results are in agreement with (Sneh et al ,1971). As reported by (Goleib , 2003) Pencillium spp and 
Aspergillus spp. were found to reduce root galling caused by root-knot nematodes. (Abd- El- Khair et al.,2009), 
on their studies on the affects of composted soil on Fusarium solani and soil micro flora associated with 
grapevine infested by M. incognita reported a significant suppression on frequency of occurrence % on the 
fungus F. solani and significant enhancement to Penicillum spp. frequency occurrence compared to untreated 
soil. Based on this experiment, it appears that chitin urea amendment, at dose 250 kg N/F chitin 1000 mg/F 
provide a reliable controlling method for M. incognita and improved yield of sunflower plants under field 
conditions However, the usage of urea at dose 150 kg N/F t chitin 1000g/F showed moderate control of M. 
incognita accompanied with lowest disc weight. Surprisingly the highest percent of oil was obtained with the 
later treatment. This treatment raises a concern about the cost and the relevance of wide spread use of such non-
toxic products for the control of plant parasitic nematodes.  

Finally, it can be concluded that application of nitrogenous fertilizers as urea, ammonium nitrate and 
ammonium Sulfate amended with chitin are benefitail in controlling the root-knot nematodes M. incognita 
infecting sunflower plants. However, dose response relationships could not be observed in the present study. 
Thus further studies are required to confirm this observation. 
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