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Foliar diseases are a persistent threat to watermelon production in Oklahoma.  Any of several diseases including Anthracnose, Downy Mildew and Powdery Mildew can result in yield and fruit quality loss when foliage is damaged.  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 scheduled (for example, weekly), applications based on general weather forecasts, or applying when disease symptoms appear.  Each of these has benefits and downsides.  The last, although most often used, is a particularly poor choice because fungicides are most effective when applied as a preventive practice rather than as a “cure”.  An additional means of deciding when to apply fungicides is an anthracnose forecaster that was developed for determining fungicide application timing in watermelon.  The forecaster is Internet based and is available on the Oklahoma Mesonet weather system at      http://agweather.mesonet.org/horticulture/default.html , currently at no charge.    It is recommended 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 a preset schedule 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 wide were constructed on 24-foot centers.  A single row of watermelon (XT 100) was transplanted July 18, 2007 at the center of each bed at 1 plant per 3 feet of row.  Sandea herbicide at 0.75 oz per treated acre and Strategy at 2 pints per treated acre were applied as a directed spray after planting.  Volunteer herbicide was applied broadcast on August 17 to control grass weeds.  Drip irrigation was used once the crop was established.
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 bi-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 treated acre, Topsin at ½ lb. and Bravo Weatherstick at 1 pint.  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 14.   Subsequent applications were made to the bi-weekly treatments on 8-28, 9-11 and 9-24 and to the forecaster treatments on 8-20, 9-6 and 9-17.

The experimental design was a randomized complete block with four replications.  Individual plots consisted of a 38 foot long section of a single watermelon row.  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 adjacent row and did not drive over the vines of plot rows.  Visual evaluations of disease symptoms on watermelon foliage and defoliation were made on 9-28 and 10-5 and of defoliation on 10-18.  Marketable size fruits were harvested and weighed on 10-3 and 10-11.

Results and Discussion

Visible symptoms of foliar disease became evident in late September and disease was evaluated on Sept. 28 Oct. 5 and Oct. 18 (Table 1).  Soon after initial observation of disease substantial defoliation was obvious in the untreated check plots.  No differences were detected among the treatments receiving fungicide at the initial evaluation.  However, within a week of the initial evaluation the Bravo treatments showed signs of reduced disease control as compared to Dithane+Topsin.   At the final evaluation of defoliation on Oct. 18 only the Dithane+Topsin treatment resulted in reduced disease levels compared to the untreated plots.

All mature watermelon fruit were harvested on Oct. 3 and 11.  Total yields and yields for individual harvest dates are presented in Table 2.  Significant differences were found among treatments for the initial harvest date but not for the second or the total harvest.  

Foliage loss in untreated plots of this trial was rapid.  The primary disease observed was downy mildew.  Following the initial fungicide application, the Anthracnose Model and the bi-weekly timing each resulted in making 3 fungicide applications.  
Table 1. Evaluation of Downey Mildew control in watermelon at Lane in 2007.
	
	
	Visual Disease Evaluation1



	Fungicide Treatment
	Application timing 
	Disease2
 9-28

	Defoliated3
9-28
	Disease 

10-5
	Defoliated
10-5
	Defoliated
10-18

	Untreated


	-
	86 a4
	56 a
	100 a
	100 a

	99 a

	Dithane + Topsin
	Bi-Weekly
	12 b
	2 b
	11 c
	33 c
	79 b

	Dithane + Topsin
	Forecaster
	14 b
	3 b
	10 c
	27 c
	85 ab

	Bravo


	Bi-Weekly
	20 b
	5 b
	34 b
	55 b
	97 a

	Bravo


	Forecaster
	15 b
	3 b
	21 cb
	38 b
	88 ab


1 Visual evaluations where 0 = no disease or defoliation and 100 = all leaves affected.
2 Percent (%) diseased is the portion of leaves with disease symptoms.

3 Defoliation refers to the portion of foliage lost from a complete canopy.
4 Values in a column followed by the same letter are not significantly different (LSD0.05). 
Table 2. Fruit yield in the 2007 watermelon foliar fungicide timing trial at Lane.
	Fungicide Treatment
	Application Timing
	Yield (lbs. per acre)1

	
	
	Oct. 3

	Oct. 11
	Total

	Untreated


	---
	7581 a2
	9327
	16908

	Dithane + Topsin
	Bi-Weekly


	2462 c
	15782
	18244

	Dithane + Topsin
	Forecaster
	3867 bc
	11782
	15650

	Bravo


	Bi-Weekly


	3624 bc
	8407
	12031

	Bravo


	Forecaster
	5868 ab
	11300
	17168

	
	
	
	NS3
	NS


1 Fruit of marketable size at Oct. 3 and 11.  Lowest fruit weight included is 10 lbs.
2 Values in a column followed by the same letter are not significantly different (LSD0.05).

3 NS indicates no statistical differences among means within a column.

