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Foliar diseases pose a serious threat to watermelon production in Oklahoma.  Any one of several diseases including Anthracnose, Downy Mildew and Powdery Mildew can result in yield and fruit quality loss when foliage is destroyed.  Anthracnose can cause direct crop quality loss due to fruit infection.  Effective fungicides are available for the control of these diseases.  However, growers are faced with the challenge of determining when to apply fungicides to obtain maximum effectiveness.  Several options available for determining fungicide application timing include using preset schedules (for example, weekly), applying based on general weather forecasts, or applying when disease symptoms appear.  Each of these has benefits and downsides.  The last, although often used, is a particularly poor choice because the efficacy of most fungicides is greatest when used as a preventive practice, rather than as a “cure”.  An additional option is the use of an anthracnose forecaster that was developed as an aid for determining fungicide application timing in watermelon.  The forecaster is available on the Oklahoma Mesonet.  It is currently suggested that the forecaster be used on a trial basis until its dependability can be verified.  One concern is that the forecaster is specific for anthracnose.  Consequently, forecasts obtained with the forecaster do not consider the infection of watermelon by other diseases.  This trial was conducted to compare the efficacy of two broad spectrum fungicide treatments using application timings based on preset schedules and the anthracnose forecaster.

Materials and Methods

The trial was conducted at Lane, Oklahoma at the Wes Watkins Agricultural Research and Extension Center on a sandy loam soil.  Beds four feet in width were constructed on 12-foot centers.  A single row of watermelon (Jubilee) was direct seeded July 12 at the center of each bed.  Sandea herbicide was applied at 0.5 oz per treated acre to the beds on July 13.  Crop emergence began on July 16 and stand was thinned on July 29 to 1 plant per 2 feet of row. 
Experimental treatments included an untreated check and fungicide treatments of 1. a tank mix of Dithane 75DF and Topsin 70WP and 2. Bravo Weatherstick.  Each of these was applied using two decision-making options: 1. apply at first flowering and then weekly thereafter or 2. apply at first  flowering and then based on recommendation by the Mesonet anthracnose forecaster.  For all applications, Dithane was used at 2 lbs. product per acre, Topsin at ½ lb. and Bravo Weatherstick at 1.5 pints per acre.  All applications were made using 21 gallons per acre of spray mixture.  The sprayer consisted of a tractor mounted boom fitted with 8003 flat fan nozzles, spaced 20 inches on a straight boom, which were connected to a closed tank system that uses pressurized air to deliver the spray mixture.  Spray mixtures were prepared in either 3 or 5 gallon tanks and agitated immediately before spray application.  Fungicide application was initiated when staminate flowers first became evident on approximately 50% of the plants.  Initial fungicide applications were made on August 17.   Subsequent applications to the weekly treatments were applied on 8-24, 8-30, 9-7, 9-14 and 9-22 and to the forecaster treatments on 8-25 and 9-7.

The experimental design was a randomized complete block with four replications.  Individual plots consisted of a 40 foot long section of watermelon row.  A border row was adjacent to each side of the plot rows.  Treatment applications covered an expanse of 24 feet that was centered on the plot row.  The tractor on which the spray boom was mounted traveled with wheels centered on the border row and did not pass over the vines of the plot rows.  Visual evaluations of disease symptoms on watermelon foliage were made on 9-7, 9-15 and 9-29.  Counts of marketable size fruits were made on 9-15 and 9-29.

Disease symptoms became evident at the onset of flowering and were initially most pronounced at the crown area of plants (table 1).  On Sept. 9 symptoms were most severe in untreated watermelon for the crown area and the overall canopy.  The primary disease that was observed was Downy Mildew.  Disease and defoliation continued to be most severe in untreated watermelon through Sept. 29, at which time untreated plots had very little remaining foliage.  There were no significant differences on Sept. 29 between treatments that received fungicide.  At this date, all treatments except Bravo with the forecaster-based application had significantly less defoliation than the untreated plots.  On Sept. a pre-harvest estimate of marketable fruit numbers.  No significant differences occurred across treatments.  A count of marketable size melons was made on Sept. 29.  All fungicide treatments tended to have more marketable fruit than untreated watermelon.  This difference was significant for the Dithane and Topsin treatment that was applied based on the forecaster.  The severe foliar damage that resulted in this trial was probably a result of early infection by downy mildew coupled with frequent wet and overcast conditions that occurred during this period.  These results exemplify the need to consider all possible diseases when selecting a foliar disease management program for watermelon.
Table 1. Visual evaluation of foliar disease in the watermelon foliar fungicide timing trial at Lane, Oklahoma.
	
	
	Visual Disease Evaluation1

	Fungicide Treatment
	Application timing decision
	% diseased

crown2
	%

diseased3 
	%

diseased 
	%

defoliated4
	%

defoliated

	
	
	9-7
	9-7
	9-15
	9-15
	9-29

	Untreated


	-
	82


	a


	60


	a

	89
	a
	75
	a
	96
	a

	Dithane + Topsin
	Weekly
	42
	b
	22
	Bc
	66
	b
	38
	bc
	75
	b

	Dithane + Topsin
	Forecaster
	27
	c
	16
	D
	62
	bc
	33
	c
	76
	b

	Bravo


	Weekly
	32
	bc
	17
	Cd
	51
	c
	30
	c
	71
	b

	Bravo


	Forecaster
	40
	b
	25
	B
	74
	b
	51
	b
	84
	ab

	lsd @ 0.05
	
	11.6
	5.2
	12.9
	16.4
	14.7


1 Visual evaluations where 0 = no disease or defoliation and 100 = all leaves affected.
2 Portion of leaves within 2 feet of plant crown having lesions.

3 Portion of leaves of entire plant with lesions.

4 Portion of foliage lost from a complete canopy.
Table 2. Fruit numbers in the watermelon foliar fungicide timing trial at Lane, Oklahoma.
	Fungicide Treatment
	Application timing decision
	
	Fruit Number per Plot

	
	
	
	Near marketable size1
	Marketable size2

	
	
	
	September 15
	
	September 29

	Untreated


	-
	
	9.7
	
	
	0.75
	b

	Dithane + Topsin
	Weekly
	
	12.7
	
	
	2.75
	ab

	Dithane + Topsin
	Forecaster
	
	12.0
	
	
	4.65
	a

	Bravo


	Weekly
	
	10.2
	
	
	3.00
	ab

	Bravo


	Forecaster
	
	9.1
	
	
	2.15
	b

	lsd @0.05
	
	
	n.s.
	
	
	2.49
	


1 Fruit estimated to be of sufficient size to become marketable within two weeks.
2 Fruit of marketable size (at least 16” long and 8” in diameter).
