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Introduction

This report will outline the general cultural practices of the research site, objectives of the grant,  and detail any significant findings concerning the interactions of field planting conditions (no till bare soil v. winter rye) and herbicide selection on yield, weed and disease pressure.

Cultural Practices

The research was conducted at the OARDC Western Branch field crops station in South Charleston, Ohio.  The field was 1.1 A in size, half planted (drilled) with winter rye at 90 pounds / A in October, 2002.  After germination and emergence of rye, Roundup was used to kill off specific rows that would be planted to pumpkins in 2003.

Fertilizer was broadcast over the field in the spring prior to planting at the rate of 100# N, 150# P, 100# K.  The design was a split plot, with the no till bare ground and rye mulch running the long dimension of the field (400 ft), and the four herbicide treatments running across the field (120 ft). The three herbicide treatments were applied over both bare soil and rye grass, and are briefly outlined in Table 1. There were four replications of four treatments; individual plot size measured 25' x 60'.  Magic Lantern pumpkins were direct seeded on June 10th under wet and cool soils.  Row spacing was 5' and in row spacing was 2'.  Admire (imidacloprid) 2F was applied in furrow at 16 oz /A to protect seedlings against primarily cucumber beetle feeding.  

Pre-emerge herbicides Strategy (clomozone and ethalfluralin) and Sandea (halosulfuron-methyl) were applied at 4 pints and 2/3 oz per acre respectively immediately after seeding.  Sandea was applied post at 1/3 of an ounce on July 8th, along with Poast at 1.5 pints and a non-ionic surfactant across the proper treatments.  Roundup was wicked on July 25 in the appropriate treatments. 

Weed ratings were taken on three occasions, June 25, July 8, and July 23.  The check strips in each half of the field (bare soil v. rye) were inspected for abundance of dominant weeds.  The weed pressure in each of the treated plots was compared only to the check plots in that half of the field, i.e., bare soil checks were compared only to other bare soil treatments.  Commercially acceptable weed control was set at 85%.

Three fungicide applications were made to the entire field beginning at the detection of powdery mildew in early August.  The fungicide Quadris was rotated with Nova and Bravo on a 10 day schedule.  All of the fruit (orange and green) were harvested from the plots on September 11th, 12th, and 19th.  Each fruit was weighed and graded for disease and insect feeding.

Results and Discussion

The first objective of the study was to compare the effect of herbicide treatments over bare soil or rye mulch on yield.  There were significant differences in fruit weight, with treatments 1, 5, 7, and 8 producing the heaviest fruit (Table 1). The herbicides in treatments 1 and 5 are identical, only the bare ground or rye mulch component differed. There were also significant differences between the numbers of fruit per plot, with treatment 1 clearly producing the most fruit.  Combining the weight and number of fruit factors, the highest yielding treatment was 1, Strategy followed by a Roundup wick over bare soil.  Not far behind in yield was the same treatment over rye mulch, followed by Strategy and Sandea over rye mulch. In general, the yields from herbicide treatments over bare ground were not dramatically different from the rye mulch. 

Table 1.  Herbicide and field condition treatment effects on weight, average fruit number, and projected yield of pumpkins.

	Treatment 
	Herbicide
	Field condition
	Fruit Wt.

(KG)
	No. of

Fruit
	Projected Yield (T/A)

	1
	Strategy1, Roundup2 wicked on
	Bare soil
	4.2 d
	60.0 f
	13.8  e

	2
	Sandea1, Sandea2 and Poast2
	Bare soil
	2.7 b
	27.0 c
	  4.0 bc

	3
	Strategy1, Sandea2
	Bare soil
	3.3 c
	31.0 cd
	5.6  c

	4
	Untreated check plot
	Bare soil
	1.7 a
	10.0 ab
	0.9  ab

	5
	Strategy1, Roundup2 wicked on
	Rye
	4.3 d
	45.2 e
	10.6 d

	6
	Sandea1, Sandea2 and Poast2
	Rye
	3.6 c
	22.0 bc
	4.3  c

	7
	Strategy1, Sandea2
	Rye
	4.1 d
	42.8 de
	9.6  d

	8
	Untreated check plot
	Rye
	3.7 cd
	1.8   a
	0.4  a 


Data in columns followed by the same letter are not statistically different.

1 – pre-emerge

2 – post emerge

The second objective of the study was to look at weed control effects produced by various herbicide programs over bare soil and rye mulch. The evaluations occurred roughly 2 weeks, 4 weeks, and 6 weeks after pre-emerge applications. The third evaluation was performed 2 weeks after the herbicide post applications.  Evaluations consisted of observing the size, number, and health of dominant weeds in all four checks in either bare soil or rye mulch plots, then comparing those estimates with emerged weeds in the remaining treatments.  Commercially acceptable control was designated at 85%.

In general, there was a wider range of weeds in the bare soil plots compared to the rye mulch plots for all three observation periods.  Control during the first evaluation period revealed acceptable to excellent control of all weeds present except for pigweed in the Strategy treatments, while that was the only dominant weed Sandea controlled over bare soil (Table 2). In rye mulch, all treatments controlled weeds well except for Sandea, which was weak on Eastern black nightshade.

The second observation two weeks later provided a much wider spectrum of emerging weeds.  Over bare soil, Strategy controlled dandelion, purslane, and bedstraw well, but was weak on barnyard grass. Sandea was strong against all broad leaves except Eastern black nightshade, and it too was weak on barnyard grass.  These same treatments over rye mulch faced fewer weeds.  Strategy barely held against the broadleaves and grasses present, while Sandea struggled against dandelions.  It is only an odd circumstance that Sandea appears to be controlling barnyard grass; this material is known to have no activity on grasses.  Plot averages begin to indicate Sandea's continued weakening against Eastern black nightshade. After this observation, post applications of Sandea and Poast were made to the appropriate treatments.

Table 2. Percent weed control from three evaluation dates, June 25, July 8, and July 23. Percent control visually estimated from weed pressure in untreated checks with bare soil treatments compared only against bare soil check, likewise for rye mulch plots. Highlighted areas indicate weeds where at least 85% control is achieved.

	Herbicide Treatments
	Date
	Field
	EBN
	PW
	Dand
	Purs
	Fox
	BYG
	Bed

	
	
	
	% Control

	1. Strategy1, Roundup2 wicked on
	6-25
	Bare
	90
	81
	-
	-
	-
	89
	-

	2. Sandea1, Sandea2 and Poast2
	6-25
	Bare
	59
	94
	-
	-
	-
	75
	-

	3. Strategy1, Sandea2
	6-25
	Bare
	90
	76
	-
	-
	-
	91
	-

	5. Strategy1, Roundup2 wicked on
	6-25
	Rye
	93
	-
	86
	-
	-
	-
	-

	6. Sandea1, Sandea2 and Poast2
	6-25
	Rye
	75
	-
	90
	-
	-
	-
	-

	7. Strategy1, Sandea2
	6-25
	Rye
	93
	-
	85
	-
	-
	-
	-

	1. Strategy1, Roundup2 wicked on
	7-8
	Bare
	81
	69
	86
	86
	-
	81
	88

	2. Sandea1, Sandea2 and Poast2
	7-8
	Bare
	60
	93
	90
	85
	-
	68
	85

	3. Strategy1, Sandea2
	7-8
	Bare
	83
	73
	81
	86
	-
	81
	91

	5. Strategy1, Roundup2 wicked on
	7-8
	Rye
	88
	-
	79
	-
	-
	85
	-

	6. Sandea1, Sandea2 and Poast2
	7-8
	Rye
	73
	-
	86
	-
	-
	85
	-

	7. Strategy1, Sandea2
	7-8
	Rye
	85
	-
	84
	-
	-
	83
	-

	1. Strategy1, Roundup2 wicked on
	7-23
	Bare
	68
	55
	78
	78
	89
	79
	78

	2. Sandea1, Sandea2 and Poast2
	7-23
	Bare
	50
	91
	89
	86
	94
	94
	88

	3. Strategy1, Sandea2
	7-23
	Bare
	63
	79
	91
	83
	94
	95
	88

	5. Strategy1, Roundup2 wicked on
	7-23
	Rye
	69
	81
	60
	-
	81
	76
	-

	6. Sandea1, Sandea2 and Poast2
	7-23
	Rye
	66
	91
	88
	-
	95
	95
	-

	7. Strategy1, Sandea2
	7-23
	Rye
	75
	90
	88
	-
	95
	95
	-


 - = Not Present, EBN=Eastern black nightshade, PW=Pigweed, Dand=Dandelion, Purs=Purslane, Fox=Foxtail, BYG=Barnyard grass, Bed=Bedstraw
The third and final evaluation period occurred roughly six weeks after pre-emerge herbicide applications and two weeks after post applications; weed pressure and spectrum continue to increase.  Strategy (without Roundup yet) is only controlling foxtail at this point over bare soil.  The pre Sandea and post Sandea and Poast treatment is performing well over bare soil, only showing Eastern black nightshade as a weakness.  Strategy followed by Sandea is performing moderately well, picking up some extended grass control from the pre-emerge application while staying strong on dandelion and bedstraw. This combination is weakening against pigweed and Eastern black nightshade.   Strategy alone (without Roundup yet) over rye mulch is not holding up against any of the weeds present.  Strategy followed by Sandea appears to be holding against all weeds present, including pigweed, except for Eastern black nightshade.  Sandea followed by Sandea is exhibiting almost identical characteristics, holding on to all broad leaves and grasses minus Eastern black nightshade.  

After this evaluation, Roundup was wicked on the appropriate treatment.  The plots which had Roundup wicked on as a post treatment went on to have the lowest weed competition and highest yields of all treatments regardless if over bare soil or rye mulch.  The other three herbicide treatments continued to decay and weaken to the point where overwhelming competition between the pumpkins and weeds significantly reduced yield.  

The third objective of the study was to evaluate any differences in disease pressure between the bare soil and rye mulch halves of the field. The bare soil half of the field had 11.3% of the fruit infected with anthracnose versus 9.3% for the rye half.  The bare soil half was also higher in virus detections at 23.4 % of fruit with 14.3% for the rye half.  There was no statistical difference between these two field halves for either disease.  Due to the relative earliness of the harvest, very few cases of Fusarium fruit rot were detected in either section of the field.  Previous work at OSU has shown that rye mulch cover can significantly reduce the incidence of Fusarium fruit rot. 

Summary

The use of cover crops in a number of vegetable production systems have been shown to reduce weed and disease pressure while conserving moisture, preventing erosion, and building soil structure. This growing season began with abnormally wet and cool temperatures during June that led to reduced germination and sub standard seedling emergence.  Initially weed control in both bare soil and rye mulch plots looked excellent, but gave way to late season flushes that took their toll on pumpkin development and yields.  

The weed spectrum and pressure was very different between the bare soil and rye mulch halves of the field.  In the case of the rye mulch, a tremendously thick and competitive carpet of dandelion prevented other weeds or even pumpkins from developing normally.  In the bare soil plots, the sheer biomass of Eastern black nightshade overshadowed other weeds and stunted pumpkin development.  Strategy herbicide with Roundup wicked on later in the season over either bare soil or rye mulch had the fewest weeds and produced the highest yields of all treatments.  Since this technique is very labor intensive and not practical for large scale operations, it is not likely to be widely recommended by Extension specialists or adopted by growers.  It does demonstrate the extreme importance of good weed control when growing pumpkins. Based on observations made this year, the other herbicide treatments used in the study were not acceptable for recommendation.  

Possibly due to the early harvest, very little soil born disease was detected throughout the treatments, leading to no significant differences between the bare soil or rye mulch half of the field.
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