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Pumpkin is widely grown and consumed in tropical and subtropical regions around the world. Powdery mildew is commonly recorded disease in cucurbit which is caused by Sphaerotheca fuligineais. Disease infection up to 50-70% and yield losses up to 30-50 % has been reported. Approaches are needed which should aim to avoid the frequent recurrence of pumpkin powdery mildew epidemics. Different fungicides were used to control the powdery mildew disease. Score (Difenocnazole) significantly reduced the disease under field condition. The combination of chlorothalonil and Difenocnazole significantly reduce the disease. Bravo and score was used signally and in combination disease reduce significantly as compared to control. Combined effect of chlorothalonil and Difenocnazole tested at standard dose rate against powdery mildew of pumpkin. 
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3.2. Inoculation of powdery mildew
		





3.9. Management of powdery mildew of pumpkin through nutritional supplementsand chemicals
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Figure 3.5. Experimental area for evaluation fungicides and nutrient supplements again pumpkin powdery mildew



CHAPTER 4	
RESULTS AND DISCUSSION
This survey was conducted in areas in 2013-14 at the field level of plant pathology department; University of Agriculture Faisalabad. The experimental results are presented here under.
4.1. Symptomology and disease development during 2013-14:
		The white spots and chalk dust as symptoms had appeared on the upper surface of the sheet takes place 7 days after infection. The commonly symptoms were found on the lower side of mature leaves those brown margins, which were spread with whitish mycelium. Symptoms usually coincide with flowering and fruit formation. The first symptoms of the disease are yellow chlorotic spots on older leaves on the top surface, while the mass of white powder was found on the bottom surface thereof. White sporulating areas showing abundant production of conidia were generally visible on the bottom surface of the infected leaves. In severe cases, whitish mass spread over the upper surface of the sheet as well. The diseased leaves curl leaf defoliation resulting heavily infected. The disease was later found on young leaves, leading to total defoliation. In fact, the leaves slightly affected often have a tendency to fall. Severely affected plants were completely defoliated. The growth of white powder appears on the entire plant as leaf, stem and fruit, is the most visible sign of the attack, which can see (Figure 4.1).
Fig 4.1. Characteristics symptoms of powdery appears on pumpkin leaves
A) lower side of leaf
B) upper side of leaf
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4.2. Correlation of weekly mean environment conditions with powdery mildew ofpumpkin
		There was overall positive correlation between maximum, minimum temperature, humidity and wind speed while rainfall was negatively correlated with the incidence of the disease divided by ( Table 4.1). When the data were divided by cultivated variety show correlation with environmental factors. In this way, the maximum and minimum temperature expressed significant correlation with the incidence of the disease in the culture of the pumpkin. There was a negative correlation compared with the autumn rain pumpkin powdery mildew disease. The truth grew respond during the growing season (Table 4.2). The environmental conditions are conducive for disease development in 2011 (Table 4.1)














Table 4. 1. Correlation matrix among different variables during 2013-14
	Sr. No
	Environmental
	Temperature (oC)
	Relative
	Rainfall
	Wind Speed
	

	
	Parameters
	
	
	humidity
	(mm)
	(km/h)
	

	
	
	
	
	(%)
	
	
	

	
	
	Max.
	Min.
	
	
	
	

	
	
	
	
	
	
	
	

	1
	Max Temp.
	1.00000
	
	
	
	
	

	2
	Min Temp.
	0.92147
	1.00000
	
	
	
	

	`
	
	<.0001
	
	
	
	
	

	3
	R.H
	-0.90384
	-0.73180
	1.00000
	
	
	

	
	
	<.0001
	0.0002
	
	
	
	

	4
	Rainfall
	-0.77448
	-0.54214
	0.77680
	1.00000
	
	

	
	
	<.0001
	0.0111
	<.0001
	
	
	

	5
	Wind Speed
	-0.43495
	-0.17347
	0.65284
	0.63111
	1.00000
	

	
	
	0.0488
	0.4520
	0.0013
	0.0022
	
	

	
	
	
	
	
	
	
	



Upper value indicated person’s correlation coefficient.
Lower values indicated level of significant at 5% Probability.

.
4.3. Characterization of environmental conditions for pumpkin powdery mildewdisease development during 2013-14
		During 2013-14 the peak incidence of disease was recorded at the air temperature of 28-32oC, maximum and minimum respectively (Figure 4.2 and Figure 4.3) To this effect of the temperature of disease rise. Disease incidence is low when the temperature rises above 40 ° C (Figure 4.2) the relationship was explained with the help of linear regression in all treatments as indicted by the higher value of r = 0.94 (Figure 4.4) to 28-32oC was optimum temperature for disease development .Wind speed was positively correlated with the incidence of the disease. The relationship as developed by linear regression and the development of disease to maximum 4.5 km / h; when the increased incidence of the wind speed has also increased (Figure 4.5). Rain fall had negative correlation with the incidence of the disease. The relationship has been explained by linear regression models. Relative humidity low correlation with the incidence of the disease which is also explained by linear regression models (Figure 4.4).
		During 2013-14, the disease incidence showed significant correlation by maximum, minimum temperature fall. The rain had negative correlation with the incidence of the disease. Powdery mildew of pumpkin showed a positive correlation with minimum, maximum temperature and wind speed a significant negative correlation with the rainfall on the development of the disease was observed during 2013-14. (Figure 4.2, 4.3, 4.4 and 4.5)
		






Fig 4.2. Relationship of maximum temperature (oC) with Sphaerotheca fuliginea percent plant infection for verity Mahadeev
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Fig 4.3. Relationship of minimum temperature (oC) with Sphaerotheca fuliginea percent plant infection for verity Mahadeev
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Fig 4.4. Relationship of Relative Humidity (%) with Sphaerotheca fuliginea percent plant infection for verity Mahadeev








Fig 4.5. Relationship of wind speed (km/h) with Sphaerotheca fuliginea percent plant infection for verity Mahadeev
[image: ]

4.4. Evaluation of fungicides under field condition against powdery mildew ofpumpkin
	Score (Difenocnazole) was used at the dose 250ml/100L, bravo (chlorothalonil) 150ml/100L and the combination of Bravo plus Score at that 2.4+1.5mL/L significantly reduce the disease under field condition. The combination of chlorothalonil and Difenocnazole significantly reduce the disease (Fig 4.6). Bravo and score was used signally and in combination disease reduce significantly as compared to control.

		Combined effect of chlorothalonil and Difenocnazole tested at standard dose rate against powdery mildew of pumpkin. Data was recorded (24june,30june,7july) at one week interval after the application of treatments. On all three intervals combination of chlorothalonil and Difenocnazole reduce disease incidence significantly as compare to control (Fig 4.6).
Fig 4. 6. Effect of combination of fungicides (Chlorothalonil+ Difenocnazole) on powdery mildew incidence
[image: ]





Difenocnazole tested standard dose rate against powdery mildew of pumpkin. Data were recorded (24 June,30 June and 7 July) at weekly intervals after the application of treatments. On the three day Difenocnazole significantly reduce the incidence of disease as compare to control (Figure 4.7).

Fig 4.7. Effect of Difenocnazole on powdery mildew incidence







Chlorothalonil tested standard dose rate against powdery mildew of pumpkin. Data were recorded (24june, 30june and 7july) at weekly intervals after the application of treatments. On three day , chlorothalonil reduce the incidence of the disease significantly as compared to control (Figure 4.8).

Fig 4. 8. Effect of Chlorothalonil on the incidence of powdery mildew of pumpkin






4.5. Evaluation of fungicides under field condition against powdery mildew ofpumpkin
Combination of advanced (potassium monophosphate ) and agsil ( potassium silicate ) was tested against powdery mildew of pumpkin. Data were recorded (24 june,30 june and 7 july) at weekly intervals after the application of treatments. On three days , the combination of potassium phosphate and mono - potassium reduce the incidence of the disease significantly as compared to control (Fig 4.9).
Fig 4.9. Effect of Combination of Nutrient (mono-potassium phosphate + potassium silicate) and on the incidence of powdery mildew of pumpkin
[image: ]




Agsil (Potassium silicate) evaluated against powdery mildew of pumpkin. Data were recorded (24 june, 30 june and 7 july) at weekly intervals after the application of treatments. On all three potassium silicate Date reduce the incidence of the disease significantly as compared to control (Fig 4.10).

Fig 4.10. Effect of potassium silicate on the incidence of powdery mildew of pumpkin







Peak ( mono potassium phosphate) known against downy mildew of pumpkin. Data were recorded (24 june,30 june and 7 july) at weekly intervals after the application of treatments. On all three dates,monopotassium phosphate reducing the incidence of the disease significantly as compared to control (Fig 4.11).

Fig 4.11. Effect of mono-potassium phosphate on the incidence of powdery mildew of pumpkin







All treatments significantly reduce the incidence of the disease on all dates ( 24 June, 30 June and July 7 ) , but the combination of chlorothalonil and Difenocnazole ( Score + Bravo) was found most effective against the powdery mildew of pumpkin with an incidence 40, 30, 15 followed by the score , congratulations , MPK + PSi , Psi , MKP and control (Fig 4.12)
Fig 4.12 Comparison of all the treatments for the management of powdery mildew of pumpkin








TABLE 4.3 ANOVA for disease incidence.
	SOV
	DF
	SS
	MS
	F
	P≥F

	Rep
	2
	11.1
	5.54
	
	

	Treat(T)
	6
	12692.2
	2115.36
	1239.70
	0.000*

	Days(D)
	2
	2900.2
	1450.11
	849.83
	0.000*

	TXD
	12
	1447.6
	120.63
	70.69
	0.000*

	Error
	40
	68.3
	1.71
	
	

	Total
	62
	17119.3
	
	
	


*= Significant
This ANOVA shows that all result are significant.







Table 4.4. Comparisons test of days for Treatment 
	Sr.No.
	Treatment
	Disease Incidence %

	T1
	Peak
	49 b

	T2
	Agsil+Peak
	47 c

	T3
	Bravo
	43 d

	T4
	Agsil
	43 d

	T5
	Score
	36 e

	T6
	Bravo+Score
	34 f

	T7
	Control
	80 a

	
	LSD
	1.2



Mean values in the column sharing similar letters do not differ significantly as determined by 
   the LSD test (P ≤ 1.2 ).






Fig 4.13. Comparison of all the treatments for the management of powdery mildew of pumpkin
[image: ]

After 3rd application of spray shows most effective result when apply bravo+score collectively. As followed by score, bravo, agsil+peak, agsil and peak. Control have maximum disease incidence.







Table4.5. comparisons test of Disease for treatment*days
	
Treat.
	                                 Disease Incidence (%)

	
	D1
	D2
	D3

	Agsil
	57 d
	43 g
	28 j

	peak
	56 d
	52 e
	38 h

	Agsil + Peak
	57 d
	48 f
	34 i

	Score
	47 f
	33 i
	28 j

	Bravo
	51 e
	43 g
	34 i

	Score + Bravo
	43 g
	38 h
	23 k

	control
	75 c
	80 b
	85 a

	
	LSD
	2.1556
	



Mean values in the column sharing similar letters do not differ significantly as determined by the LSD test (P ≤ 2.15 ).






Fig 4.14. Comparison of all the treatments for the management of powdery mildew of pumpkin
[image: ]
This graph shows that comparison of treatments. Most effective result show bravo+peak after applying 3rd application of spray. As followed by score, bravo, agsil+peak, agsil and peak. Control have maximum disease incidence.







Table.4.6 ANOVA for leaves
	SOV
	DF
	SS
	MS
	F
	P≥F

	Rep
	2
	10.317
	5.159
	
	

	Treat(T)
	6
	76.095
	12.683
	23.40
	0.000*

	Days(D)
	2
	210.127
	105.063
	193.82
	0.000*

	TXD
	12
	26.762
	2.230
	4.11
	0.003*

	Error
	40
	21.683
	0.542
	
	

	Total
	62
	344.984
	
	
	


*= significant 
This ANOVA shows all results are significant.







Table.4.7 comparisons test of leaves for treatment
	Sr.No.
	Treatment
	Disease Incidence %

	1
	Peak
	4.44 cd

	2
	Agsil+Peak
	5.33 b

	3
	Bravo
	4.22 d

	4
	Agsil
	5 bc

	5
	Score
	6.66 a

	6
	Bravo+Score
	6.22 a

	7
	Control
	3.22 e

	
	LSD
	0.7015


Mean values in the column sharing similar letters do not differ significantly as determined by  the LSD test (P ≤ 0.71 ).








Fig 4.15 comparisons of leaves for treatment
[image: ]
This graph show minimum no.of leaves when no spray applied on plants  bravo,peak,agsil,agsil+peak,bravo+score,score.



Table. 4.8 comparisons test of Leaves for treatment*days
	
Treat.
	                                 Disease Incidence (%)

	
	D1
	D2
	D3

	Agsil
	2.33 hi
	5.667 cd
	7.00 b

	peak
	3 gh
	4.667 de
	5.667 cd

	Agsil + Peak
	3.33 fgh
	5.667 cd
	7 b

	Score
	3 gh
	7 b
	10 a

	Bravo
	1.667 i
	4.33 ef
	6.667 bc

	Score + Bravo
	3.667 efg
	6 bc
	9 a

	control
	1.33 i
	4.33 ef
	4 efg

	
	LSD
	1.250
	



Mean values in the column sharing similar letters do not differ significantly as determined by the LSD test (P ≤ 1.25 ).




Fig 4.16 comparisons of Leaves for treatment*days
[image: ]
This graph shows that minimum no. of leaves were observed in control. While score has maximum no.of leaves after applying the 3rd spray. As followed by score ,bravo+score ,agsil+peak, agsil, peak, bravo.



Table 4.9 ANOVA for vine length
	SOV
	DF	
	SS
	MS
	F
	P≥F

	Rep
	2
	4.441
	2.2203
	
	

	Treat(T)
	6
	88.875
	14.8125
	115.06
	0.000*

	Days(D)
	2
	73.360
	36.6798
	284.92
	0.000*

	TXD
	12
	22.927
	1.9106
	14.84
	0.000*

	Error
	40
	5.149
	0.1287
	
	

	Total
	62
	194.752
	
	
	


*= Significant
This shows that all results are significant.









Table 4.10 comparisons test of leaves for treatment.
	Sr.No.
	Treatment
	Disease Incidence %

	1
	Peak
	2.2222 d

	2
	Agsil+Peak
	2.8333 c

	3
	Bravo
	3.8333 b  

	4
	Agsil
	2.3056 d

	5
	Score
	2.3111 d

	6
	Bravo+Score
	5.1667  a

	7
	Control
	1.2500  e

	
	LSD
	0.3418



Mean values in the column sharing similar letters do not differ significantly as determined by the LSD test (P ≤ 0.35 ).





Fig 4.17 comparisons of length of vine for treatment.
[image: ]
This graph shows that bravo+score have maximum vine length while control have minimum vine length. As followed by peak,score,agsil,agsil+peak,bravo and bravo+score.




Table 4.11 comparisons test of Leaves for treatment*days
	
Treat.
	                                 Disease Incidence (%)

	
	D1
	D2
	D3

	Agsil
	1.4167 hij
	2.1667 fg
	3.33 d

	peak
	1.5000 hij
	2.1667 fg
	3 de

	Agsil + Peak
	1 j
	5.667 cd
	5 bc

	Score
	1.1667 ij
	2.2667 fg
	3.5 d

	Bravo
	2.0 fgh
	4.5 c
	5 bc

	Score + Bravo
	2.5 ef
	5.5 b
	7.5 a

	control
	1 j
	1 j
	1.7500 ghi

	
	LSD
	0.5921
	



Mean values in the column sharing similar letters do not differ significantly as determined by the LSD test (P ≤ 0.59 ).









Fig 4.18 comparisons  of Length of vine for treatment*days.
[image: ]
This graph shows that bravo+score have maximum vine length when applying 3rd spray. As followed by bravo,agsil+peak,agsil,score,peak and control.




Table 4.12 ANOVA for Fruiting
	SOV
	DF
	SS
	MS
	F
	P≥F

	Rep
	2
	6.127    
	3.0635
	
	

	Treat(T)
	6
	196.317   
	32.7196   
	104.37   
	0.000*

	Days(D)
	2
	142.508   
	71.2540   
	227.29   
	0.000*

	TXD
	12
	142.508   
	3.3466    
	10.68   
	0.000*

	Error
	40
	12.540    
	0.3135
	
	

	Total
	62
	397.651
	
	
	


*=significant 
This shows that all results are significant.





Table 4.13 comparisons test of fruiting for treatment
	Sr.No.
	Treatment
	Disease Incidence %

	1
	Peak
	2.2222 c

	2
	Agsil+Peak
	3.8889 b

	3
	Bravo
	1.8889 c

	4
	Agsil
	2.1111 c

	5
	Score
	1.3333  d

	6
	Bravo+Score
	6.4444 a

	7
	Control
	0.8889 d

	
	LSD
	0.5334


Mean values in the column sharing similar letters do not differ significantly as determined by the LSD test (P ≤ 0.5 ).







Fig 4.19 comparisons of fruiting for treatment.
[image: ]
This graph shows that maximum no.of fruits were observed  bravo+score while control have minimum no.of fruits. As followed by score,peak,agsil,bravo,agsil+peak and bravo+score.





Table 4.14. Comparisons test of Fruiting for treatment*days
	
Treat.
	                                 Disease Incidence (%)

	
	D1
	D2
	D3

	Agsil
	1 hi
	2.33 ef
	3 de

	peak
	1 hi
	2.33 ef
	3.33 cd

	Agsil + Peak
	1.33 gh
	3.667 cd
	6.6667 b

	Score
	0.00 j
	1.00 hi
	3.667 cd

	Bravo
	0.00 j
	1.66 fgh
	4 c

	Score + Bravo
	3 de
	6 b
	10.33 a

	control
	0.333 ij
	0.33 ij
	2 fg

	
	LSD
	0.9240
	


Mean values in the column sharing similar letters do not differ significantly as determined by the LSD test (P ≤ 0.9240 ).







Fig 4.20 comparisons of fruiting  for treatment*days.
[image: ]
This graph shows that maximum no.of fruits were observed after 3rd spray appling while minimum no.of fruits was observed in control. As followed by score,peak,agsil,bravo,agsil+peak and bravo+score.



Discussion
		Pumpkin is very common vegetable crop that is grown in Pakistan and many other countries like USA, China, Japan and India. The fruit of pumpkin contains proteins, fats, carbohydrates and vitamins A. Its pulp is used as a paultic and burns, inflammation and boiles. Crop yield in terms of both quality and quantity is severely affected by many biotic and a biotic factors and Sphaerotheca fuliginea fungal pathogen is of primary importance. Sphaerotheca fuliginea fungus is commonly recorded on the pumpkin crops that cause powdery mildew. McGrath (2001) investigated the same fungus from the infected part of the pumpkin powdery mildew. The pathogen of powdery mildew was also confirmed by the finding of Hansen (2009) who observed the sphaerotheca fuliginea of the powder mass products on the surface of the pumpkin leaves. The pathogen has a greater diversity and ability to survive in adverse conditions due to its nature of air born.
		Reduced consumption of chemicals required by the consumer, to maintain the cost-benefit ratio and pathogenic accumulation of fungicide resistance has conducted research on alternative methods of pathogen control with integrated management programs (IMP). IMP is a combination of crop protection practices, including practices and control of biological and chemical crop, crop resistance, maintain diseases and pests below the economic threshold and (Reuveni Reuveni., 1998). Keen attention was paid on the integrated management of this importance should be given to control plant pathogens due to the increased cost of chemical pesticides and environmental risks. Lack mostly pumpkin resistance against the sphaerotheca fuliginea and more on identifying the source of resistance is a difficult task due to the greater variability in pathogen when taken from different areas.
		So keeping in view the above circumstances a study was planned to find effective measures to control Sphaerotheca fuliginea by the use of nutritional supplements and through fungicides
		The overall correlation powder pumpkin incidence of mold with the maximum and minimum temperature was significant, these results agree with (Sinha et al., 2001) study the temperature and environmental factors (wind speed, relative humidity) had a great effect on the development of powdery mildew disease of pumpkin and concluded that the air temperature (maximum and minimum) was the most important factor in the development of the disease described by calculating the severity of the disease .
		Chellemi and Marois (1991) also suggested that the minimum temperature of the range of temperature (8 ° C) and maximum (28-35 ° C) that the favorable level and optimal HR (93-100 %) adapted to the agent causative disease of powdery mildew. Similar suggestion by (Jarvis et al., 2002) environmental conditions have major effect on growth of wide variety of pathogen which caused by the powdery mildew. Though, several environmental influencesmight be directly affecting the growth of this disease in cucurbits by thetemperature, relative humidity and light. Temperature and humidity must be reflected together as it is the water vapor pressure deficit (VPD), which causes the maximum effect on host-parasite interactions.
		Powdery mildew is commonlyfurther widespread in the shadow than in full exposure of sunlight (McGrath, 2001). A significant correlation was also found between temperature and sporulation of the powdery mildew. These results were, in (Sinha et al., 2001) reported that the influence of temperature on conidial germination and effectiveness of infection in their early warning system for powdery mildew, conidial germination and elongation of the germ tube model is explained as a function of temperature. The powdery mildew fungus tolerates a wide range of temperatures and it does not need a period of free moisture on the leaves infected, in contrast with other foliar fungal pathogens. Rain is unfavorable to the development of the disease.
		Further evidence has been proven by Lebeda and Cohen (2011) of heavy rainfall is not favorable for the disease, because it will actually wash spores of plants and time of night dews are sufficient for the disease to develop. Favorable conditions for the development of the disease are a relative humidity of 15-25°C and more than 70% during the flowering and fruit filling stages in the growing season.
		Powdery mildew is a fungal pathogen of air born infection by wind and rain not fall over the spread of the disease . Also according McGrath (2001) Powdery mildew is not possible to escape infection because the pathogen produces numerous spores dispersed by wind, cucurbits crops are widely grown and conditions are often favorable to this disease.
		Fungicides have fungicidal and fungi staticproperties, they help to control the growth and sporulation of various microorganisms. Fungicides have been used in the past to reduce the losses caused by pathogenic fungi. Chemical control is the most successful measure in defense of crops against disease powdery mildew. (Olsen et al., 2002) was recognized in the most effective way to control powdery mildew using registered fungicides (azoxystrobin, micronized sulfur, methyl and score thio - phanate) . Powdery mildew is managed to some extent over the higher surface of the sheet by all managements. Though, the effectiveness was more flexible on the bottom of leaves and can be reduction when treatment were produce results show the increased effectiveness of systemic fungicides and protection mode of action.
		A survey in the area of the pumpkin was conducted to verify the effectiveness of score against powdery mildew fungi by (Matheron and Porchas., 2013). Note showed (46%) control of the disease because a score difenconazole active ingredient with systemic spray, stops the growth of fungi by interring with the biosynthesis of sterols in cell membranes. These results supported (Chaudhury et al., 200) evaluate fungicides against downy mildew on cucumbers grown in 2006-2007.
		Score was also used against the disease of powdery mildew of pumpkin reduce disease (56%). Score a sustainable preventive activity combined with curative and eradicate with rapid absorption and high trans movement – laminar (Jacobsen et al., 2004).
		Bravo was able to reduce the pumpkin mildew agreed to these results (Matheron and Porchas, 2013) which evaluated the fungicides in field experience against powdery mildew on the crest of the gourd. All treatments were significantly reduced the rate of disease progression and severity of the disease compared to the control. Actual results were estimated from cultures treated with fosetyl-Al, chlorothalonil, and metalaxyl + mancozeb.
		Bravo was also tested against pumpkin powdery mildew to reduce disease (54%) , because the chlorothalonil is a broad- spectrum preventive fungicide with a mode of action multi- site and it is effective against many fungal diseases. For effective control of lower fungi and offers healthy culture as it gives a preventive control of diseases (Naidu et al., 2012).
		In the current study, two chemical Bravo (chlorothalonil), score (difenocnazole) and their combination with a standard dose were applied under field conditions. According to our results powdery mildew is inhibited by the application of the combinations of fungicides and reduces the infection of the disease 61%.
		Difenocnazole with a unique mode of action controls a range of pathogens biotrophic spacious. Normally, a preventive fungicide and a systemic fungicide are tank mixed and alternate each week with a different tank mixture of fungicides with modes of action to reduce the selection pressure for resistance to the pathogen. An example of such a program is chlorothalonil (Bravo) and alternating with difenocnazole shown by the results (Briggs et al., 2007).
		These results are in agreement with those of (Keinath et al., 2007) who reported that difenocnazole, benlate, quinoxyfen, nova, topsinand chlorothionial reduced powdery mildew caused by Sphaerotheca fuliginea. These results are further strengthened by the result obtained by (Percival and Haynes, 2008a). Combination of fungicides shows the best results in controlling powdery mildew. Among the oomycete, powdery mildew on cucurbits Phytophthora infestanson and grapes are important to reduce pathogens growth needing control programs to reduce crop damages. Numerous chemical present of fungicides which are available with diverse properties in scientifically, specificallyperiod of the activity and the threat of resistance? In addition, many fungicides such as mancozeb, folpet, chlorothalonil, copper production are essential for control of the particular disease in blends or alternated with specific fungicides to the location. Resistant pathogen populations were used for the specificfungicides. QoIs are identified to observe maternal inheritance, mainly monogenic resistance; they carry a high threat of resistance to much fungus, but not all the oomycete (Gisi and Sierotzki, 2008)
		Bravo showed (46%) control of the disease because score has difenconazole active ingredient with systemic mode of action and cheer with chlorothionil active ingredient with the protection from spread. Difenconazole stops the spread of fungi by the biosynthesis of sterols in cell membranes and protective activity of long term mutual healing properties and destroy with rapid absorption and high trans laminar movement. These results supported (Choudhury et al., 2011) evaluate fungicides against downy mildew on cucumbers.
		Frequent use of chemicals is neither economical nor environmentally beneficial. In our study, the peak fertilizer nutrients (mono - potassium phosphate), agsil (potassium silicate) and the combination of these salt solution was applied under field conditions. (Dallagnol et al., 2011b) finding supports our potassium silicate evaluated results on powdery mildew epidemic. The nutrient solution was applied to leaf pathogen pathogenic infections significantly reduce.
		Mono-potassium phosphate to a standard dose proved capable of inhibiting fungal and anti-fungal growth mono-potassium phosphate and potassium silicate against the Sphaerotheca fuliginea was reported by several researchers (Menzies et al., 1992 Kuc, 1995) and (Reuveni et al., 1995) reported the single spray phosphate induces a higher level of systemic defence against powdery mildew produced by Sphaerotheca fuiligineanotice in cucumbers. The current findings are supported by the results presented by Reuveni and Reuveni (1995) who indicated that foliar application single-potassium phosphate is as systemic fungicides, improve the inhibitory effects against fungi and act as a fungicide biocompatible. 1% solution of potassium phosphate applied as foliar spray. It is successfully foliage protected from the powdery mildew, irrespective of the application of potassium in nutrient spray and was determined up to 21 days after inoculation of spores, the development of 'powdery mildew inhibited and resulted as reduce in  72.3% in sporulation of the fungi in association with the manage (Reuveni et al., 2000).
		(Savvas et al., 2009) also stated that the provision of Silicon powder nutrient solution attenuated mildew (S. fuliginea) infection in the leaves. The experiments were conducted with themixture of a lower level 0.1% and a higher level of 1% Si in the nutrient solution provided to the plants, the results of these fairly similar experiences with our conclusions. Foliar silicon application as potassium silicate showed that to reduction the number of colonies of powdery mildew of cucurbits (Kettlewell et al., 2000). (Kanto et al., 2006) also reported potassium silicate reduced demand mildew and have anti-fungal properties. Supported by our finding Nofal and Haggag (2006) phosphate solutions (KH2PO4) supply separately or in mixtures as substitutes to chemical fungicides were calculated for their efficiency in the resistance against powdery mildew in an integrated management system. Foliar treatment of potassium silicate on pumpkin before the injection of powdery mildew, observed that maximumreduction in conidial germination and leaf infection.
		The maximum reduction of the disease is observed in the combination of two salts (KH2P04&K2SiO3) solution and results supported by the results of (Kanto et al., 2004; Nofal and Haggag., 2006; Qin and Tian., 2005) that reported potassium silicate at low concentration have antifungal properties against a variety of fungi (Reuveniet al., 1995) reported the phosphate spray induces a high level of systemic protection against powdery mildew.
		In conclusion, the nutritional supplements tested when applied before infection of the disease can considerably reduction in powdery mildew related with the control. As a result, in integrated management program these products can be reduce of standard fungicides to control powdery mildew. 
		These studies have yielded a new approach to the management of the disease powdery mildew. Selecting the formulation and suitable application method could be future aspect of applied research on nutritional supplements. By selecting synergistic additives and apply other methods of marketing these environmentally friendly supplements can be further improved (Mohan and Janardhanan., 1995). There is also the possibility that the maximum nutrient supplements stimulate resistance in pumpkin plants.











CHAPTER 5
				SUMMARY
		Pumpkin has a status distinction among all the other members of cucurbits as it is enriched with various vitamins and important compounds. These cucurbits have special significance in human medicine. It is an alternative source of animal protein and vitamins to the poor. Production of the pumpkin is altered by various biotic and abiotic factors of quantity and quality wise. Sphaerotheca fuliginea the causal agent of powdery mildew of pumpkin is an alarming threat to crop production. This fungus widely ranges of host and also the unique diversity when isolated from different parts of the same plant. Fungus air and soil born kind can survive in the soil as resting spores , so control of this fungus is very difficult because of its air born naturally spread over a large area .
		Keeping in view the above circumstances, experiments were conducted to determine the fungus control with nutritional supplements and fungicides. To achieve this goal, in early experiments were conducted to determine effectiveness of foliar nutrient supplement Agsil (potassium silicate) and peak (mono potassium phosphate) and a combination of salt solution was used against Sphaerotheca fuliginea in the field conditions. These treatments were applied before the powder mass inoculation of Sphaerotheca fuliginea. Disease incidence was recorded with a seven day interval after observing the symptoms of the disease. After processing application revealed that, among all the combination treatments of the two salts (potassium silicate + potassium monophosphate) was found very effective against fungi of powdery mildew, followed by potassium silicate mono- and potassium phosphate.
		In another experiments fungicide efficacy Bravo ( chlorothalonil ) + Score (difencnazole) and the combination of the two fungicides (chlorothalonil + difencnazole) were tested against Sphaerotheca fuliginea in field conditions . Artificial inoculation was made ​​from sheet sick of this mass by dusting powder on the sheet from june and july stage of the sheet. The fresh water was sprayed to wet for germination of spores. Symptoms of the disease were beginning to appear after 5 days of inoculation. Disease incidence was recorded with a seven day interval after observing the symptoms of the disease. After processing application revealed that of all the combination of the two fungicides treatments (Chlorothalonil + difencnazole) was found very effective against fungi of powdery mildew followed by difencnazole and chlorothalonil.
		The correlation between the temperature (maximum, minimum), relative humidity, rainfall and wind speed to powdery mildew disease severity was statistically significant. Pumpkin plants respond positively showed significant correlation between environmental factors with disease powdery mildew. A positive linear relationship between temperatures (maximum, minimum) and disease severity showed that the maximum develop powdery mildew has been heavily reorganized to 28-32°C maximum and minimum temperature 14-18°C. While other environmental factors such as relative humidity and wind speed showed a positive correlation. Rain has a negative correlation with the incidence of the disease because of the mass of white powder wash the body of the plant with rain water. Based on the data of these environmental factors were tested for the correlation with the incidence of powdery mildew. Graphical representation and correlation study said it is a great responsibility of environmental factors in the progression of the disease of powdery mildew of pumpkin. Incidence of powdery mildew that environmental factors also associated with increased severity of the disease. Throughout this research concluded that foliar application of nutritional supplements and used fungicide is the best way to manage the pumpkin mildew as environmental conditions favorable for late blight epidemics powder should be monitored for caution against powdery mildew.
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