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ABSTRACT 

 

Macrophomina phaseolina ( Tassi) Ashby, Sclerotium 

rolfsii (Sacc.) Rhizoclonia solani (Kuhn) and Fusarium spp. 

were the most associated fungi with the damping- off and 

charcoal- rot of sunflower in El- Behera Governorate. These 

fungi were detected in frequencies of 32% , 24% , 19% , and 16 

% respectively. Macrophomina phaseolina was the most 

pathogenic fungus (64% and 60%) on the two tested cvs Vedok 

and Pioneer hybrid 6480 respectively Sclerotium rolfsii was the 

most pathogenic fungus on sunflower cv. Vedok ( 68%) while. 

Rhizoctonia solani was less disease (40%) on the cv. Pioneer. In 

general, cv, pioneer hybrid 6480 was most tolerant 49.3% 

compared with Vedok cv.60% to the tested fungi. 

The conventional tillage (CT) system combined with rate of 

30- 15-24 unit/ fed. NPK fertilizers was exhibited the lowest 

percentage of damping-off 19.10% and 23.75% and charcoal- 

rot 21.6% and 25.8% compared to moderately tillage (MT) and 

non- tillage (NT). This was reflected in improving the growth 

characteristics in terms of the plant height and number of 

leaves as well as the yield of seeds (1265 k g/ fed; 1241 kg/ fed.) 

compared to the control (683.3 kg/ fed. and 694kg/ fed.). The 

moderately tillage and conventional tillage showed less disease 

(37.988%, 28.80; 64.97% and 42.65%) compared the non tillage 

(47.68% and 69.94%)for damping-off and charcoal-rot 

respectively. 
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Significantly affected with the total oil content and iodine value 

while, non significant effect on refractive index were infection 

with M. phaseolina and S. rolfsii on the tested cv. Vedok. 

 

INTRODUCTION 

 

Sunflower (Helianthus annuus L.) is not only an attractive 

ornamental plant but also occupies a prominent position among oil seed 

crops. It is a short duration crop (90-100 days) and can be grown twice a 

year. Sunflower has different uses in human food, livestock feed and 

other industrial products. It's seeds contain a heigh percentage of oil 

which ranged between 30% and 50% krizmanic et al., (2004). Oil quality 

is also hygienically superior than the other edible oil. Sunflower oil is 

quite palatable, free of impurities, easy to refine and contains fat soluble 

vitamins A, B, E, K and good for heart patients Event et al., (1987) and 

Gossal et al., (1988). Besides, there is an urgent need to increase the oil 

production in Egypt to cover about 90% of the annually oil importation 

for the local market. Unfortunately, sunflower is negatively affected with 

several diseases in Egypt especially the damping- off in the early stages 

and charcoal- rot in the late stages of growth Sackston, (1978) and 

Ahmed et al., (1994). 

Various methods were suggested world wide for control both such 

soil- borne diseases. Tillage and nutrition management were introduced as 

new approaches for a sustainable control for plant diseases Guo et al., 

(2005). Tillage i.e. crops residue management, was considered a potent 

agronomic measure for plant diseases control Rush et al., (1997) and Guo 

et al, (2005). It can directly affected soil- borne pathogens, disease 

incidence and severity through changes in the soil environment Sumner et 

al., (1981); Boosalis et al., (1986) and Watkins and Boosalis (1994). 

The fungi causes a severe damage in oil crops and there effect included 

the seed oil content, refractive index and iodine value Arafa et al., (2000 .(  

 This study is directed to isolate the fungi associated with damping 

off and charcoal-rot of sunflower plants and the effect of tillage system 
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combined with NPK fertilizations on the incidence of the previously 

mentioned diseases. 

 

MATERIALS AND METHODS 

 
Isolation and identification of the causal fungi 

Sample of sunflower plants (Helianthus annuus L.)showing 

damping- off and charcoal-rot symptoms were collected from different 

locations at El-Bchera Governorate, samples were washed thoroughly 

with tap water. Small portions of the diseases samples were surface 

sterilized in 3% colorox (NaCl) for 3 minutes, rinsed in sterilized distilled 

water and dried between sterilized filter papers. The sterilized portions 

were then plated on PDA medium and incubated at 25C. The developed 

colonies were then purified using hyphal tip or single spore techniques 

Tuilte, (1969). Identification of the fungi detected was conducted 

according to Booth, (1971), Barnett, (1972) and Ramirez, (1982). 

Pathogenicity tests and varietal reactions 

Preparation of fungal inoculum 

The recorded fungus was grown in culture as follows: flaskes (500 

ml) containing 150g autoclaved sorghum medium, each contains sorghum 

gains, sand and water  w/w/w(1 : 20 : 4) Abd El-Rehim, (1984) and 

incubated at 25C for 15 days. 

Soil infestation: 

Clay pots (30 cm- diameter) containing about 8 kg sterilized clay-

loam soil were infested with each fungus, at rate of 5g /1kg soil and 

covered with 1 cm layer of sterilized soil, drenched with water and left for 

7 days.  

Cultivations: 

Surface disinfested sunflower seeds cvs. Vedok and Pioneer 

hybrid 6480  were obtained from Crops Institute, Center Research of 

Agriculture, Giza. Seeds were sown at rate of 5 seeds per pot with 5 

replicates pots for each treatment. The seeds were placed on the soil 

surface and covered with 1cm layer of steriled soil. Check treatments 

were carried out in pots filled with sterilized sand soil mixed with (non - 
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inoculated) sorghum medium. The pots were left in open air. Pre- and 

post- emergence damping off were recorded after 15 and 45 days from 

sowing date while, charcoal- rot incidence was recorded 90 days in terms 

of percentage of the diseased plants. 

Field experiments 
 Tillage systems: 

This study was conducted at Itay El-Barooud Agricultural 

Research Station in El-Behera Governorate during the two successive 

growing seasons of 2003 and 2004. 

Tillage systems: three tillage systems designated by Triplett 

(1986) were tested in the present study. These tillage systems were9 

*No- tillage (NT)= no plowing of seed bed preparation. 

*Moderately tillage (MT)= retaining a minimum of 30% surface cover 

with residues. 

*Conventional tillage (CT)= clean till, i.e. most or all the previous crop's 

residues was buried. 

Fertilizers 

Nitrogen fertilizer was added at 30 unit N/feddan after planting 

Phosphorus fertilizer was added as calcium supcrphosphat at 15 unit P/ 

fed. before sowing and Potasium fertilizers was added as potassium 

sulphate at 24 unit K/ fed. twice after 20 and 40 days from sowing. 

 The tested cultivars of sunflower 

Seeds of Pioneer hybrid 6480 or cv.Vedok were obtained from the 

Crops Institute, Agriculture Research Center, Giza. Split plot design 

replicated three times was used. Tillage systems i.e., (NT), (MT) and 

(CT) were denoted to the main plots. Each main plot contained five sub 

plots of N, Np, NK, NPK and non treated as control. Each cv. was sown 

and left for natural infection. Seeds were sown in four lines per plot, one 

seed per hole, 20 cm apart. Each experimental unit (plot) was 12 m
2
 area 

(3m width, 4m length). 

Diseases incidence 

Damping- off was assessed as percentage of the pre- and post-

emergence damping - off 15 and 45 days after planting. Charcoal- rot was 

assessed as percentage of the diseases plants 90 days after planting. 
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 Growth characteristics and yield 

Plant height,  number of leaves / plant and yield of the tested 

sunflower plants were determined 90 days after planting. Plants heads of 

each plot were harvested, left to dry and seed yields were weighed. 

Statistical analysis. 

The obtained data were statistical analysis according to Gomez 

and Gome (1984). 

Determination of oil content in healthy and artificially infested 

sunflower seeds . 

The crude oil was extracted from sunflower seeds using soxhlet 

apparatus and n-hexane as a solvent according to Anonymous, (1964). 

Three replicates were prepared for each treatment. 

 Determination of refractive index: 

Refractive index was determined using Abbe refractometer 

according to the method of A. O. A . C, (1975) few drops of the sample 

were placed between the prisms of the refractometer, then they were 

closed firmly and stand few minutes before reading, so that temperature 

of sample and instrument were the same. The refractive index was 

directly recorded on scale of sector.  

Determination of iodine value 

Iodine value was determined according to the method of A. 0. A . 

C., (1975) by weighting 0.25 gm oil in 500 ml flask then dissolved in 10 

ml CHCL3. Twenty five ml of Hanus iodine solution were added. Kept 

for 30 minutes in dark. Ten ml of 15% KI (lodid potassium) solvent were 

added and shaked thoroughly, then 100 ml of freshly boild and cooled 

distilled water were added. Iodine was titrated with 0.1N Na2 S2 O3, 

using starch indicator. Blank of sample was carried out under the same 

conditions. 
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RESULTS 

 

I) The causal fungi 

Several fungi were found to be associated with damping- off and 

charcoal- rot of sunflower seedling and plants. Frequency of fungi 

isolated from diseased plant parts is presented in Table (1) . 

Macrophomina phaseolina was the most frequent fungus as 

recovered from 32% of the tested diseased samples. This was followed by 

Sclerotinia ralfsii and Rhizoctonia solani as the frequencies of 24% and 

19% respectively. However, Fusarium spp. represented 16%, while, 

Rhizopus sp. and Aspergillus niger constituted 5% and 4% respectively 

Table (1). 

Table (l): Frequency of fungi recovered from sunflower plants 

showed damping-off and charcoal- rot symptoms collected 

from different fields at El-Behera Governorate during 2003 

and 2004 growing seasons 
          * 

Frequency 

 

 

Isolated of fungi 

 

 

32 

 

  

Macrophomina phaseolina . ( Tassi )   Goid.                

 

24 Sclerotioum rolfsii . ( Sacc )  

 

19 

 

Rhizoctonia solani ( kuhn ) 

 

16 

 
Fusarium spp .  

5 Rhizopus sp . 

 

4 

 

Aspergillus niger ( Van Tieghem ) 

 

*Number of isolates recovered from one hundred sunflower diseased 

samples of plated on PDA. 



 

 

 

 

 

 

J.Agric.&Env.Sci.Alex.Univ.,Egypt                                 Vol.4 (2)2005 

 

035 

 

II) Pathogenicity tests and varietal reaction 

Pathogenicity tests conducted on the two sunflower cultivars 

tested i.e. Vedok and Pioneer revealed that Sclerotium rolfsii and 

Macrophomina phaseoli were the most pathogenic to the sunflower 

cultivars tested. Sclerotiown rolfsii incited a disease of 68% and 48% on 

both cultivars, respectively. M. phaseoli on the other hand incited 64% 

and 60% on these two tested cultivars. 

Meantime, Rhizoctonia solani exhibited lower disease incidence of 48% 

and 40% on cvs Vedok and pioneer, respectively Table (2).On the other 

hand, the cv. Pioneer was considered most tolerant. Mean of the incited 

disease on cv. Pioneer was as 49.3% compared to 60% on cv. Vedok . 

Table(2): Disease incidence of sunflower cvs. Vedok and Pioneer 

sown in potted soil infested with damping-off and charcoal -

rot fungi. 
 

 

Symptoms 

 

 

%disease incidence             Cultivars 

 

Pioneer hybrid 

6480 

 

 

 

Vedok 

 

 

Tested fungi 

Pre-and post-

emergence damping-

off, root rot, wilt and 

charcoal rot. 

60 64 

Macrophomina 

phaseolina 

Pre-and post 

emergence damping-

off and root-rot. 

40 48 

Rhizoctonia solani 

Pre-and post 

emergence damping-

off root-rot and wilt . 

48 68 

Sclerotioum rolfsii 

 0.0 0.0 Control 

 49.3 60 Mean 

*Disease incidence was estimated 15, 45 and 90 days after sowing as percentage of 

the diseased plants. L.S.D. at 0.05 for the fungi tested 9.956  

L.S.D. at 0.05 for the cultivars N.S. 
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III ) Effect of tillage systems combined with different levels of NPK. 

 fertilizers on diseases incidence.  
a)Effect on damping- off 

Data obtained in Table (3) indicated that percentages of damping-

off plants (45 days after sowing)differed according to the different tillage 

systems and the combination with levels of NPK fertilizers. Generally, 

the use of MT or CT tillage systems combined with the different levels 

NPK fertilizers significantly decreased percentage of damping-off 

compared with non tillage system. Mean of damping-off developed under 

the MT, and the CT tillage systems were as low as 37.99% and 28.8% 

respectively, compared to 47.68% for the non tillage system, over the two 

seasons of this study. 

Meantime, nitrogen application under the different tillage systems 

decreased the developed damping-off. This ranged 36.66- 49.58%, 25.41- 

41.67% and 19.1 – 23.75% for the NT, MT, and CT systems respectively, 

compared with 35.75- 60.42% for the non- fertilized control over the two 

growing seasons. The most pronounced effect 19.1-31.2% was recorded 

under the CT system (Table 3) and (Fig. 1-A). 

Addition of either P or K to nitrogen helped to decrease on the 

percentage of damping - off developed. However, in most cases there was 

no significant effect among P and K. application over the study Table (3) 

and Fig, (1(. 
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Table (3): Effect of tillage systems combined with different levels of 

NPK fertilizers on damping- off incidence on sunflower plants. 

  
 

 

 

Mean 

Mean percentage of damping-off* 

 

     Treatment 

 

 

N  P  K 

 

Season 

 

2004 2003 

58.75 

49.165 

44.375 

45.955 

40.205 

60.42 

49.58 

47.92 

49.00 

43.75 

 

57.08 

48.75 

40.83 

42.91 

36.66 

0    -0  -  0 

       30 –  0  - 0 

NT 30 - 15  - 0 

       30 – 0  - 24 

       30 –15 –24 

47.68 

 

50.134 45.246 Mean 

 

47.495 

41.550 

37.085 

35.00 

28.955 

 

44.58 

41.25 

41.67 

38.75 

32.50 

50.41 

41.66 

32.5 

31.25 

25.41 

         0- 0- 0 

        30-0- 0 

MT 30-15-0 

       30-0-24 

       30-15-24 

 

 

37.998 

 

39.75 36.246 Mean 

37.29 

30.415 

28.335 

26.58 

21.425 

35.83 

29.58 

29.17 

28.58 

23.75 

 

38.75 

31.25 

27.50 

24.85 

19.10 

 

       0- 0- 0 

      30-0-0 

CT 30-15-0 

      30-0-24 

     30-15-24 

 

28.80 29.282 28.236 Mean 

L. S.D. at for tillage-6.83,   4.34 

L. S. D. at for fertilizers - 5.44  6.296 

Data are mean of three replicates 

Estimated as percentage of pre - and post –emergence damping-off, 15 and  

45 days after sowing. 
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b)Effect on charcoal- rot 

Data obtained in Table (4) and Fig. (1-B) indicated that 

percentages of charcoal- rot plants (90 days after sowing) differed 

according to the different of tillage systems and the combination with 

levels of NPK fertilizers. Generally, the use of MT or CT tillage systems 

combined with the different levels of NPK fertilizers significantly 

decreased percentage of charcoal- rot compared with non tillage system. 

Mean of charcoal- rot developed under the MT, and the CT tillage 

systems were as low as 64,97% and 42.65% respectively compared to 

69.94% for the NT systems, during the two seasons of the study. 

Meantime, nitrogen application under the different tillage systems 

decreased the developed charcoal-rot. This ranged 56.47- 82.47%, 44.91 - 

72.70% and 21.6 - 50,08% for the NT, MT and CT systems respectively, 

compared with 58.02-79.2% for the non - fertilized control during the two 

growing seasons 2003 and 2004. 

 



 

 

 

 

 

 

J.Agric.&Env.Sci.Alex.Univ.,Egypt                                 Vol.4 (2)2005 

 

041 

 

Table (4): Effect of tillage system combined with different levels of 

NPK fertilizers on of charcoal- rot incidence on sunflower 

plants. 

 

Mean 

Mean percentage 

of charcoal- rot 
Treatment 

N P K Season 

2004 2003 

78.2 

80.735 

66.04 

63.82 

60.925 

78.36 

82.47 

62.9 

58.78 

56.47 

78.04 

79.0 

69.18 

68.86 

65.38 

            0- 0- 0 

           30- 0- 0 

NT     30-15-0         

          30-0-24 

          30-15-24 

69.94 67.80 72.09 Mean 

77.78 

70.02 

66.28 

61.13 

49.64 

76.37 

72.70 

67.73 

56.43 

44.91 

79.20 

67.43 

64.83 

65.83 

54.37 

           0   -  0   -0 

          30  - 0    -0   

NT    30   -15   -0 

          30    -0    -24 

          30    -15   -24 

64.97 63.63 66.31 Mean 

67.33 

67.975 

38.025 

34.27 

23.7 

58.02 

49.87 

37.48 

30.37 

25.80 

76.64 

50.08 

38..57 

83.17 

21.60 

           0  -0   -0 

          30  -0  -0 

CT     30  -15  -0 

          30  -0  24 

          30  -15  -24 

42.65 40.31 44.99 Mean 

 
*Data are mean of three replicates  

Estimated 90 days after sowing in the survived plants. 

L. S. D. at 0.05   for tillage - 4.764  7.193 

L, S. D. at 0.05 for fertilizers - 8.664             8.558 
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Fig (1) .Mean effect of tillage system combined with NPK fertilizers 

on (A) sunflower damping - off, (B)sunflower charcoal- rot 

during the 2003 and 2004growing seasons.  
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IV)Effect of tillage systems combined with NPK fertilizers on growth 

characteristics and seed yield of sunflower in fields naturally affected 

with damping- off and charcoal- rot diseases 

a)Effect on growth characteristics: 

The MT and CT systems improved the plant height, and number 

of leaves/ plant compared to the NT system. This was 151.84 and 23.74 

under the MT system and 159.06 and 25.98 under the CT System for the 

previous characteristics, respectively. This was compared with 149.30 

and 22.44 for the NT system under the different levels of NPK 

fertilization over the study. The most pronounced effect was observed for 

the CT system and in most characteristics, the MT system effect did not 

significantly different from the NT system (Table 5)(Fig. 2-A and B). 

Nitrogen application significantly improved plant characteristics 

under the different tillage systems tested. Application of P or K with 

nitrogen did not increase the nitrogen effect for most characteristics 

b)Effect on seeds yield. 

Both the  ( MT) and (CT) systems exhibited a higher yield of seeds 

(717.8; 825.2 kg/ fed., respectively) compared to (702.3 kg/fed.) using 

NT system. Meantime, nitrogen application increased seed yield under 

the different tillage systems tested (Table 6 Fig. 2-C). 

V)Effect of damping- off and charcoal- rot fungi on oil content and 

quality of sunflower 

The artificial inoculation with Sclerotium rolfsii significantly 

reduced the oil content to 34.66% cv. Vedok seeds. However, 

Macrophomina phaseolina. was less effective in reducing the oil content 

38.56% of the tested cultivar this compared to 46% for the non-inoculated 

(healthy) plants Table (6). 

However, no significant difference in the refractive index was detected 

between healthy and the artificially- infested seeds of the cv. Vedok. 

The iodine value, on the other hand, was significantly reduced in 

oil extracted from artificially- infested seeds then that of healthy ones. M. 

phaseolina caused the maximum decrease in the iodine value (130.57). This 

followed by S.rolfsii compared with 134.7 for the non- inoculated control Table 

(6 ). 
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Table (5): Effect of tillage system combined with NPK fertilizers on growth 

characteristics and seed yield of sunflower in fields naturally 

affected with damping- off and charcoal- rot diseases. 

Seed 

yield.(kg) 

No.of leaves 

Leaves /plants 

Plant height (cm) 

Treatment 

N   P   K 
2004 2003 2004 2003 2004 2003 

585.0 

596.6 

700.3 

683.3 

860.0 

618.3 

683.0 

725.0 

719.0 

853.3 

17.0 

20.8 

21.0 

21.2 

21.8 

20.4 

23.4 

26.2 

26.2 

26.4 

 

155.6 

155.2 

150.4 

145.4 

149.6 

143.6 

160.6 

160.8 

136.0 

158.0 

         0-0-0  

        30-0-0 

NT 30-15-0 

       30-0-24 

       30-15-24 

702.38 22.44 149.30 Mean 

591.6 

600.0 

693.3 

716.6 

911.7 

630.0 

710.0 

751.6 

703.3 

870.0 

20.6 

22.4 

22.4 

21.8 

24.0 

 

21.6 

24.0 

26.0 

26.4 

28.0 

140.6 

155.2 

158.4 

153.4 

140.6 

 

136.0 

162.0 

161.0 

151.2 

160.0 

 

         0-0-0 

        30-0-0 

MT 30-15-0 

        30-0-24 

        30-15-24 

717.81 23.74 151.84 Mean 

694.0 

632.2 

728.3 

788.3 

1241.7 

683.3 

698.3 

785.0 

736.6 

1265.0 

22.6 

23.4 

23.4 

25.6 

26.2 

 

23.6 

27.6 

28.2 

29.0 

30.2 

 

145.2 

163.8 

162.2 

160.6 

162.6 

 

149.4 

164.2 

163.8 

152.8 

166.0 

 

         0-0-0 

        30-0-0 

CT  30-15-0 

        30-0-24 

        30-15-24 

825.27 25.98 159.06 Mean 

34.623 69.221 1.397 1.329 5.258 6.365 L.S.D .at 0.5 for 

tillage 

45.518 40.59 1.736 1.422 8.627 8.766 L.S.D at0.5 for 

fertilizer 
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Fig. (2). Effect of tillage system combined with NPK fertilizers on 

(A) Sunflower plant height (cm) 

(B) Sunflower number of leaves / plant 

(C) Seed yield Kg / fed. 

 

 



 

 

 

 

 

 

J.Agric.&Env.Sci.Alex.Univ.,Egypt                                 Vol.4 (2)2005 

 

045 

 

Table (6): Effect of Macrophomina phaseolina and Sclerotium rolfsii 

on percentage of oil content and the physical and chemical 

properties of oil extracted from healthy and artificially -

infected sunflower seeds. 

 

Refractive 

index 
Iodine value 

%Oil
*
 

content 
Fungi 

1.603 130.57 38.56 Macrophomina 

phaseolina 

1.610 131.77 34.66 Sclertium rolfsii 

1.640 134.7 46.0 Non – inoculated 

(control) 

1.615 132.34 39.74 Mean 

N.S 1.65 0.237 L.S.D .at0.05 

 
Data are mean 3 replicates 

*percentage of the dry seeds 

 

 

DISCUSSION 

 

Several fungi were found to be associated with sunflower seeds 

causing damping-off and charcoal-rot in El-Behera Governorate. 

Macrophomina phaseolina, Sclerotium rolfsii, Rhizoctonia solani and 

Fusarium spp were prevalent in  the collected samples and recovered in 

frequencies of 32% 24%, 19% and 16% respectively, Rhizopus sp. and 

Aspergullus niger were also recovered but at much lower frequencies of 

5% and 4% respectively. These findings are in harmony with El-Deeb et 

al., (1985); El- Desoki (1993) Shaltout (1998), and Liebig et al., (2004 .(  

M. phaseolina, Sclerotium rolfsii and Rhizoctonia solani were 

pathogenic to sunflower plants cv Vedok and Pioneer hybrid 6480 and 

incited diseases of 60% - 49.3% respectively. The Pioneer hybrid 6480 of 
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sunflower was the most tolerant in comparison with Vedok. All these 

results are in harmony with El-Desoki, (1993) and Shaltout, (1998(. 

In a field experiments, the highest percentage of damping - off 

(34.54 % and 50.17%) and charcoal - rot (72.09% and 67.80%) were 

revealed in 2003 and 2004 growing seasons on the sunflower plants 

grown under non tillage (NT) system . This was followed by moderately 

tillage (MT) where damping - off (36.05% and 39.76%) and charcoal 

2004 (66.31% and 63.63%) were recorded in both seasons 2003 and 2004 

respectively. Plants grown under the conventional tillage system, however 

exhibited the lowest disease incidence. This was (28.25% and 29.42%) 

for damping off and (44.99% and 40 .20 )% for charcoal- rot in both 

seasons 2003 and 2004 respectively. This results are agreement with 

Tinline and Supr (1991), Sumner et al., (1995a and b), Wrather et al., 

(1995) and Liebig et al., (1994). 

This could be explained by Rush et al., (1997) as a result of the 

fragmentation of the infested crop residues and deep burial of crop debris 

and the fungal propagules. Also, it was believed that conventional tillage 

also improved soil aeration, exposure to sunlight, and rooting. Spraguc, 

(1986). However, in other cases showed that the disease incidence 

increased and that was attributed to the spread of soil- borne pathogens 

over a wider area. This was confirmed by  Weller et al., (1986), and 

Subbarao et al., (1996). 

Also tillage affected growth parameters and the seed yield of 

sunflower. The conventional tillage (CT) exhibited mean plant height 159 

cm and number of leaves 25.9 leave/ plant, significantly higher compared 

with the (MT) system 151.84 cm and 23.74 leave / plant, respectively. 

This was reflected an increase of 825.27 kg/fed, in sunflower seed for 

(CT) system compared to 717.81 kg/ fed. and 702.38 kg/fed, for the (MT) 

and (NT) systems under the different levels of NPK fertilizers. These 

results are in harmony with Lopez-Bellido et al., (2001). 

The NPK fertilization significantly affected damping- off and 

charcoal - rot disease incidence. The N fertilizer alone increased 

percentage of damping- off (49.165%, 41,55 and 30.415%) and charcoal-

rot (80.755%, 70.02 and 49.975%) in the 2003 and 2004 growing seasons. 
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However, the addition of P or K fertilizers decreased damping- off and 

charcoal - rot under the different tillage systems tested. 

The rate of 30- 15-24 unit /fed. NPK fertilizers gave lowest 

percentage of damping - off 21.4% and charcoal - rot 23.7% respectively. 

This was reflected in the highest sunflower seed crop. This was 1265 kg/ 

fed. and 1241 kg/fed in the two growing seasons respectively. These 

result are in agreement with Sivaprakasam et al.,(1975 ;)EL-Desoki 

(1993); lopez-Bellido et al., (1998))., Lopez- Bellido et al., (2001& 2003) 

and  Debaeke and Andre (2003).  

The seed oil content reduced with the infection with the damping-

off and charcoal - rot fungi i.e. Macrophomina phaseolina and Sclerotium 

rolfsii in inoculated seed compared with the uninoculated. These results 

due to the cleavage of some oil molecules caused by the fungus. These 

results are in agreement with those reported by Lakshmidevi et al., 

(1992); Hafeez and Ahmad (1997), Arafa et al., (2000) and Abdul- 

Hafeez (2001). 

Refractive index as a physical methods for measuring oil 

unsaturation did not reveal any significant difference between the oil of 

healthy and inoculated seed. This in agreement with Lakshmidevi et al., 

(1992(. 

The iodine value, however, for the crude oils extracted from un 

inoculated and inoculated seeds significantly reduced. M. phaseolina 

caused the maximum decrease in the iodine value (130.57) followed by S. 

rolfsii (131.77), these results are harmony with those found by 

Lakshmidevi et al, (1992). 
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 الملخص العربً
 

تأثٌر نظام الخدمة مقرونا بالتسمٌد النتروجٌنى والفوسفورى والبوتاسً على 
 مرض الذبول الطري والعفن الفحمً لنباتات عباد الشمس

 
 صابر دمحم على مرسً

 القاهرة –الجيزة  –مركز البحوث الزراعية  –معهد بحوث أمراض النباتات 
 

وريزوكتونيددا اددو ن   –واكليروشدديور روليادديا   – تحدددث ريريددات ماكرورومينددا راادديولينا
وأنواع من الييوزاريور ذبول ير  وعين رحم  لنباتات عباد الشمس بمحارظة البحيدرة وهدذا الييريدات 

% على التوال  ويعتبدر ريدر ماكروروميندا رااديولينا 05%و08%،13%،21تتواجد بناب تتراوح بين  
Macrophomina phaseolina  علددى فددني  عبدداد الشددمس  51%و53مراضددية  أكثددر ردددرا ا )%

على فنف عباد    Sclerotium rolfsiiريدوك وبايونير على التوال  يليه رير اكليروشيور روليايا  
%( 31أردل رددرة مرضدية    Rhizoctonia solani% بينمدا الريزوكتونيدا ادو ن  57الشمس ربددوك 

أكثددر تحمددع للعدددو   5371بددايونير هجددين  . وعمومددا يعتبددر فددنف5371علددى الفددنف بددايونير هجددين 
 %( . 51%( مقارنة بالفنف ريدوك  38.2 

وحددة / رددان مدن النيتدروجين  13-04-21ثبت أن نظار الخدمة الكامل مقرونا بمعدل تاميد  
% وللعيدن 12.64% 08.01واليوايور والبوتاايور على التوال  يددد  علدى أردل نادبة للدذبول اليدر  

% مقارنة بالخدمة المتواية أو عدر تيبيق نظار  خدمة كما يدد  هدذا النظدار  14.7% و 10.5اليحم  
 0154إلى تحاين خواص النمو مدن ارتيداع للنبدات وعددد اقوراق بكدل نبدات وكدذلك محفدول البدذور  

رددان (  583كيلدو جدرار /  572.2كيلدو جدرار /رددان ( مقارندة بدالكنترول  0130.6كيلو جرار / رددان و 

دد  الخدمدددة المتوادددية والكاملدددة إلدددى تقليدددل حددددوث مدددرض الدددذبول اليدددر  والعيدددن اليحمددد   كدددذلك تددد
% و 36.57% ( مقارندددة بعددددر تيبيدددق نظدددار الخدمدددة   31.54%و53.86-%17.71% و 26.887 

 % ( على التوال  . 58.83

أدت ريريددات ماكرورومينددا راادديولينا واكليروشدديور روليادديا  إلددى خيددض معنددو  للمحتددو  
للزيت ر  بذور عباد الشمس فنف ريددوك المعدداا فدناعيا وكدذلك الدررر اليدود  أمدا عندد دراادة  الكل 

 معامل ا نكاار   توجد رروق معنوية بين البذور المعداا والبذور الاليمة .       


