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Common rust reduces yield of sweet corn about 0.6% for each 1% leaf area infected (i.e., rust severity).  Host resistance is the most effective and efficient method to control rust; however when resistance is not adequate, severe infection can be prevented by applying fungicides.  


In the past 15 years, many sweet corn hybrids grown for processing carried rust resistance conditioned by the Rp1-D gene. Prior to 1999, fungicides were not needed on rust resistant hybrids.  When hybrids with moderate to susceptible reactions to rust were grown in wet, cool environments that favored disease development, EBDC fungicides or propiconizole (i.e., Tilt) sometimes were applied to prevent severe infection. Action thresholds for initial applications of these fungicides are relatively low (e.g., 6-pustules per leaf) because these compounds are NOT curative.  Applications of Tilt or EBDCs are of little benefit if infection is severe. These fungicides are applied initially when plants are young because juvenile tissue is more susceptible than adult-plant tissues, and moisture that accumulates in leaf whorls of seedlings creates excellent conditions for urediniospores to germinate and infect.  Early application of fungicides also prevents the production of large amounts secondary inocula.  One or two well-timed applications before rust is severe provide better control than multiple applications after rust is severe. Action thresholds for these fungicides increase slightly with each level of general resistance (e.g., S, MS, M, MR) and with each subsequent growth stage as plants mature.  

 
Scouting fields for rust provides information that will assist in determining whether or not to apply fungicides.  Early-planted sweet corn can be scouted as an indicator of increasing rust populations. If significant amounts of rust are observed at harvest of early-planted crops, later-planted crops may be at risk.  Alternatively, later-planted fields can be scouted directly for thresholds and protected with fungicides when weather is favorable for rust development. 


Prior to 1999, there was no need to scout for rust in fields of Rp-resistant hybrids because rust did not affect these hybrids.   In the autumn of 1999, a new  race of rust that was virulent against the Rp1-D gene occurred throughout North America.  Sweet corn hybrids with Rp resistance based on the Rp1-D gene are infected by this race.  If Rp1-D-virulent rust is prevalent, hybrids with the Rp1-D gene can be as susceptible as any other sweet corn hybrid, and fields of Rp hybrids need to be scouted and treated like non-Rp hybrids.  If Rp1-D-virulent rust is only a small portion of the rust population, hybrids with the Rp1-D gene will be infected only slightly, and fungicides will not be necessary.  


Since scouting procedures and action thresholds are based on prevention of rust development by applying fungicides early, there is little opportunity to determine if Rp1-D-virulent rust is prevalent prior to deciding whether or not to apply EBDC fungicides or Tilt.  However, a new group of fungicides, the strobilurins, have curative properties that may allow for higher action thresholds and a greater opportunity to determine whether or not Rp1-D-virulent isolates will be frequent enough to damage Rp-resistant hybrids.  


The objective of this study was to evaluate the efficacy of strobilurin fungicides applied at action thresholds between 5 and 40% severity. 

Materials and Methods

   Two experiments were done simultaneously at the University of Illinois South Farm, Champaign, IL.  Two rust susceptible sweet corn hybrids, Sterling and Snow White, were planted 29 May 2001.  Each hybrid was a separate experiment.  There were three replicates of treatments arranged in a randomized complete block design.  Each experimental unit consisted of four 27.5-ft rows with about 40 plants per row.   Two non-treated “spreader rows” of Snow White were planted adjacent to each experimental unit.  Spreader rows and experimental units were inoculated with rust urediniospores on 19, 22, and 25 June.


Each experiment included 21 treatments (Table 1).  Four compounds:  Tilt (4 fl. oz.), BASF F-500 (9.2 oz.), Quadris (6.2 fl. oz.), and Quadris (9.2 fl. oz.) were applied once at the 2- to 4-leaf stage (July 5), 4- to 6-leaf stage (July 11), 6- to 8-leaf stage (July 17), or at very early silk or row tassel stages (July 24) for a total of 16 treatments.  Five additional treatments included:  Tilt applied weekly (4 applications), Tilt applied twice (July 5 and 17), Quadris 6.2 fl. oz applied twice (July 11 and 24), BASF F-500 applied twice (July 11 and 24), and a non-treated check.  Fungicides were applied with a tractor-mounted spray boom equipped with six hollow-cone nozzles spaced 20 in. apart to cover four 30-in. rows.  The spray equipment was operated to deliver approximately 18 gal. per acre. 

 
The percentage of the total leaf area infected (i.e., rust severity) was rated visually on a plot basis on 9, 16, 23, 30 July and 7 August.  Rust severity also was estimated from all plots in both experiments immediately before the first fungicide application on 5 July.  Primary ears were harvested from 20 consecutive plants per row on 13 August (Snow White) and 15 August (Sterling).  Non-husked ears were weighed.  Weights were converted to tons per acre. Treatments were compared by ANOVA and multiple comparison tests.  Yield was regressed on the assessment of rust severity nearest harvest using treatment means. Percent of maximum yield was calculated from the intercept of the regression of yield on rust severity. 

Results

Rust severity.  Ueridiniospores were eradicated from rust pustules about two days after strobilurin fungicides were applied.  Eradication was not observed for treatments with Tilt. in spite of excellent control in treated plots, adequate amounts of inocula to initiate new infection always were present due to non-treated spreader rows adjacent to each plot.  Thus, these trials probably reflect the ability of these compounds to control rust under extremely severe conditions. 


Severity of rust one week before harvest (7 August) ranged from 23% to 65% on Snow White and from 18% to 59% on Sterling (Table 1).  On Snow White, final severity did not differ between plots to which Tilt was applied weekly (23%) and those which were treated with strobilurins at 15% severity on 11 July (24 to 28%).  From 11 July to 30 July, rust severity was lowest in plots treated with strobilurins at 5% severity on 5 July (Fig 4).  Apparently, the earliest application of strobilurins was not effective on Snow White during the last two weeks before harvest. On Sterling, final severity did not differ between plots to which Tilt was applied weekly (20%) and those which were treated with strobilurins at 5% severity on 5 July (18 to 22%).  From 11 July  to 7 August, rust severity was lowest in plots treated with strobilurins at 5% severity on 5 July.  Rust severity in plots of Sterling treated at 15% on 11 July were similar to those treated with Tilt at the same time (Fig 4).           


Yield.  Yields ranged from 5.2 to 7.7 tons/A for Snow White and from 6 to 8 tons/A for Sterling (Table 1).  Ear weights of Sterling and Snow White decreased about 700 and 1,000 lbs. per acre with each 10% rust severity (Fig. 1). When converted to percentage of the maximum yield, these reductions were about 0.4 to 0.6% for each 1% severity (Fig. 2) which is similar to previous observations of the effects of rust on sweet corn yield.  Yields of Snow White treated with strobilurins at 5, 15 and 30% severity were not significantly different than Snow White treated with 4 weekly applications of Tilt (Fig. 3).  Yields of Sterling did not differ among treatments except for those of the non-treated check and Tilt applied weekly. 

Tentative conclusions


In general, strobilurins controlled rust more efficaciously than similar applications of Tilt.  Based on rust severity and yield, it appears that there is a strong potential for controlling rust if strobilurins are applied between 5 and 15% severity.  In some instances, an additional fungicide application may be required for high levels of control.  The 5 to 15% threshold should be adequate to allow for the determination of whether Rp1-D-virulent isolates are prevalent or merely present at low frequencies.  Additional trials are necessary to confirm these results.
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Fig. 1.  Relationships between yield (tons per acre) of Snow White or Sterling and severity (% leaf area infected) of rust 1 wk before harvest.   
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 Fig. 2.  Relationships between yield (% of maximum) of Snow White or Sterling and severity (% leaf area infected) of rust 1 wk before harvest. 
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 Fig. 3.  Yield (tons/A) of Snow White and Sterling treated once with Tilt or strobilurins at 5, 15, 30 and 40% rust severity or treated weekly with Tilt.  Non-treated checks also shown. 
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Fig. 4.  Rust severity (%) on Snow White and Sterling treated once with Tilt or strobilurins at 5 or 15% severity or treated weekly with Tilt.

Non-treated checks also shown. 
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						Date of										Rust severity (%)								Yield		%

		Treatment				application				5 July		11 July		16 July		23 July		30 July		7 August				(ton/A)														9-Jul		16-Jul		23-Jul		30-Jul		7-Aug

										Snow White

		non-treated check								5		15		32		39		44		65				5.2		62				59		71				B4		5		38		47		33		56

		Tilt		4 oz.		5,11,17,24 July				5		5		7		10		14		23				7.7		92				20		90

		Tilt		4 oz.		5 July				5		5		10		18		29		43				5.9		71				35		83

		Quadris		6.2 oz		5 July				5		<5		2		2		15		31				7		84				18		95

		Quadris		9.2 oz		5 July				5		<5		2		2		19		33				6.7		80				21		85

		F-500		9.2 oz		5 July				5		<5		6		7		17		29				7.4		89				22		87				CK		5		34		49		40		59

		Tilt		4 oz.		11 July				5		15		28		28		33		46				6.8		81				39		87

		Quadris		6.2 oz		11 July				5		15		21		28		22		24				6.9		83				29		91

		Quadris		9.2 oz		11 July				5		15		18		24		22		24				6.9		83				29		90

		F-500		9.2 oz		11 July				5		15		25		33		25		28				6.7		80				34		90				B1		5		8		9		13		22

		Tilt		4 oz.		17 July				5		15		36		46		41		48				6.1		73				43		81

		Quadris		6.2 oz		17 July				5		15		33		30		24		23				6.9		83				33		90

		Quadris		9.2 oz		17 July				5		15		37		33		26		26				7.3		87				36		83

		F-500		9.2 oz		17 July				5		15		33		35		31		29				7		84				38		87				B24		5		24		34		22		35

		Tilt		4 oz.		24 July				5		15		34		40		45		52				5.8		69				47		77

		Quadris		6.2 oz		24 July				5		15		33		41		52		53				5.8		69				53		83

		Quadris		9.2 oz		24 July				5		15		36		45		47		55				5.6		67				48		81

		F-500		9.2 oz		24 July				5		15		33		41		43		50				5.4		65				56		77				B3		5		32		41		28		38

		Tilt		4 oz.		5, 17 July				5		5		11		19		33		42				6.4		77				28		88

		Quadris		6.2 oz		11, 24 July				5		15		20		23		24		23				7.5		90				29		89

		F-500		9.2 oz		11, 24 July				5		15		24		30		25		29				7.1		85				35		87				B2		5		23		38		22		34

				BLSD k = 100										4.5		5.9		6.4		6.9				1.11

										Sterling

		non-treated check								5		15		34		49		40		59				6		71

		Tilt		4 oz.		5,11,17,24 July				5		5		7		15		11		20				7.6		90

		Tilt		4 oz.		5 July				5		5		9		21		16		35				7		83

		Quadris		6.2 oz		5 July				5		<5		2		2		7		18				8		95

		Quadris		9.2 oz		5 July				5		<5		3		3		8		21				7.2		85

		F-500		9.2 oz		5 July				5		<5		8		9		13		22				7.3		87

		Tilt		4 oz.		11 July				5		15		19		33		23		39				7.3		87

		Quadris		6.2 oz		11 July				5		15		20		32		21		29				7.7		91

		Quadris		9.2 oz		11 July				5		15		21		33		20		29				7.6		90

		F-500		9.2 oz		11 July				5		15		23		38		22		34				7.6		90

		Tilt		4 oz.		17 July				5		15		33		47		33		43				6.8		81

		Quadris		6.2 oz		17 July				5		15		28		38		25		33				7.6		90

		Quadris		9.2 oz		17 July				5		15		33		36		23		36				7		83

		F-500		9.2 oz		17 July				5		15		32		41		28		38				7.3		87

		Tilt		4 oz.		24 July				5		15		31		43		28		47				6.5		77

		Quadris		6.2 oz		24 July				5		15		33		50		34		53				7		83

		Quadris		9.2 oz		24 July				5		15		28		47		27		48				6.8		81

		F-500		9.2 oz		24 July				5		15		38		47		33		56				6.5		77

		Tilt		4 oz.		5, 17 July				5		5		9		18		13		28				7.4		88

		Quadris		6.2 oz		11, 24 July				5		15		21		32		24		29				7.5		89

		F-500		9.2 oz		11, 24 July				5		15		24		34		22		35				7.3		87

				BLSD   k = 100										4.8		6.6		13.3		5.8				1.53
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						Date of										Rust severity (%)								Yield		%

		Treatment				application				5 July		11 July		16 July		23 July		30 July		7 August				(ton/A)

										Snow White

		non-treated check								5		15		32		39		44		65				5.2		62				59		6

		Tilt		4 oz.		5,11,17,24 July				5		5		7		10		14		23				7.7		92				20		7.6

		Tilt		4 oz.		5 July				5		5		10		18		29		43				5.9		71				35		7

		Quadris		6.2 oz		5 July				5		<5		2		2		15		31				7		84				18		8

		Quadris		9.2 oz		5 July				5		<5		2		2		19		33				6.7		80				21		7.2

		F-500		9.2 oz		5 July				5		<5		6		7		17		29				7.4		89				22		7.3

		Tilt		4 oz.		11 July				5		15		28		28		33		46				6.8		81				39		7.3

		Quadris		6.2 oz		11 July				5		15		21		28		22		24				6.9		83				29		7.7

		Quadris		9.2 oz		11 July				5		15		18		24		22		24				6.9		83				29		7.6

		F-500		9.2 oz		11 July				5		15		25		33		25		28				6.7		80				34		7.6

		Tilt		4 oz.		17 July				5		15		36		46		41		48				6.1		73				43		6.8

		Quadris		6.2 oz		17 July				5		15		33		30		24		23				6.9		83				33		7.6

		Quadris		9.2 oz		17 July				5		15		37		33		26		26				7.3		87				36		7

		F-500		9.2 oz		17 July				5		15		33		35		31		29				7		84				38		7.3

		Tilt		4 oz.		24 July				5		15		34		40		45		52				5.8		69				47		6.5

		Quadris		6.2 oz		24 July				5		15		33		41		52		53				5.8		69				53		7

		Quadris		9.2 oz		24 July				5		15		36		45		47		55				5.6		67				48		6.8

		F-500		9.2 oz		24 July				5		15		33		41		43		50				5.4		65				56		6.5

		Tilt		4 oz.		5, 17 July				5		5		11		19		33		42				6.4		77				28		7.4

		Quadris		6.2 oz		11, 24 July				5		15		20		23		24		23				7.5		90				29		7.5

		F-500		9.2 oz		11, 24 July				5		15		24		30		25		29				7.1		85				35		7.3

				BLSD k = 100										4.5		5.9		6.4		6.9				1.11

										Sterling

		non-treated check								5		15		34		49		40		59				6		71

		Tilt		4 oz.		5,11,17,24 July				5		5		7		15		11		20				7.6		90

		Tilt		4 oz.		5 July				5		5		9		21		16		35				7		83

		Quadris		6.2 oz		5 July				5		<5		2		2		7		18				8		95

		Quadris		9.2 oz		5 July				5		<5		3		3		8		21				7.2		85

		F-500		9.2 oz		5 July				5		<5		8		9		13		22				7.3		87

		Tilt		4 oz.		11 July				5		15		19		33		23		39				7.3		87

		Quadris		6.2 oz		11 July				5		15		20		32		21		29				7.7		91

		Quadris		9.2 oz		11 July				5		15		21		33		20		29				7.6		90

		F-500		9.2 oz		11 July				5		15		23		38		22		34				7.6		90

		Tilt		4 oz.		17 July				5		15		33		47		33		43				6.8		81

		Quadris		6.2 oz		17 July				5		15		28		38		25		33				7.6		90

		Quadris		9.2 oz		17 July				5		15		33		36		23		36				7		83

		F-500		9.2 oz		17 July				5		15		32		41		28		38				7.3		87

		Tilt		4 oz.		24 July				5		15		31		43		28		47				6.5		77

		Quadris		6.2 oz		24 July				5		15		33		50		34		53				7		83

		Quadris		9.2 oz		24 July				5		15		28		47		27		48				6.8		81

		F-500		9.2 oz		24 July				5		15		38		47		33		56				6.5		77

		Tilt		4 oz.		5, 17 July				5		5		9		18		13		28				7.4		88

		Quadris		6.2 oz		11, 24 July				5		15		21		32		24		29				7.5		89

		F-500		9.2 oz		11, 24 July				5		15		24		34		22		35				7.3		87

				BLSD   k = 100										4.8		6.6		13.3		5.8				1.53
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Chart4

		July 24

		July 24

		4 applications



Rust severity

Yld (lbs)

Sterling - yield 
Y = 51.6 - 0.21 X
 r2 = 0.71
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Trtmnt means

		

						Date of										Rust severity (%)								Yield

		Treatment				application				5 July		11 July		16 July		23 July		30 July		7 August				(ton/A)

										Snow White																										5 July		11 July		16 July		23 July		30 July		7 August

		non-treated check								5		15		32		39		44		65				5.23				Tilt		4 oz.		July 24				5		15		31		40		30		47

		Tilt		4 oz.		5,11,17,24 July				5		5		7		10		14		23				7.71				Strobilurins				July 24				5		15		33		45		32		52.3333333333

																												non-treated								5		15		34		47		42		59

		Tilt		4 oz.		July 5				5		5		10		18		29		43				5.88				Tilt		4 oz.		4 applications				5		5		7		13		11		20

		Quadris		6.2 oz		July 5				5		<5		2		2		15		31				7.01

		Quadris		9.2 oz		July 5				5		<5		2		2		19		33				6.65

		F-500		9.2 oz		July 5				5		<5		6		7		17		29				7.35												5 July		11 July		16 July		23 July		30 July		7 August

		Strobilurins				July 5				5		3		3.3333333333		3.6666666667		17		31												non-treated check				5		15		32		39		44		65

																																Tilt - 4 applications				5		5		7		10		14		23

		Tilt		4 oz.		July 11				5		15		28		28		33		46				6.81								Tilt @ 5% severity				5		5		10		18		29		43

		Quadris		6.2 oz		July 11				5		15		21		28		22		24				6.93								Tilt @ 15% severity				5		15		28		28		33		46

		Quadris		9.2 oz		July 11				5		15		18		24		22		24				6.94								Strobilurins @ 5%				5		3		3.3333333333		3.6666666667		17		31

		F-500		9.2 oz		July 11				5		15		25		33		25		28				6.65								Strobilurins @ 15%				5		15		21.3333333333		28.3333333333		23		25.3333333333

		Strobilurins				July 11				5		15		21.3333333333		28.3333333333		23		25.3333333333

		Tilt		4 oz.		July 17				5		15		36		46		41		48				6.09

		Quadris		6.2 oz		17 July				5		15		33		30		24		23				6.86

		Quadris		9.2 oz		17 July				5		15		37		30		26		26				7.29

		F-500		9.2 oz		17 July				5		15		33		35		31		29				7.04

		Strobilurins				July 17				5		15		34.3333333333		31.6666666667		27		26

		Tilt		4 oz.		24 July				5		15		34		40		45		52				5.78

		Quadris		6.2 oz		24 July				5		15		33		41		52		53				5.77

		Quadris		9.2 oz		24 July				5		15		36		45		47		55				5.59

		F-500		9.2 oz		24 July				5		15		33		41		43		50				5.42

		Strobilurins				July 24				5		15		34		42.3333333333		47.3333333333		52.6666666667

		Tilt		4 oz.		5, 17 July				5		5		11		19		33		42				6.42

		Quadris		6.2 oz		11, 24 July				5		15		20		23		24		23				7.5

		F-500		9.2 oz		11, 24 July				5		15		24		30		25		29				7.12

										5		15		22		26.5		24.5		26

				BLSD k = 100										4.5		5.9		6.4		6.9				1.11

								Sterling

		non-treated check								5		15		34		49		40		59				5.98

		Tilt		4 oz.		July 5,11,17,24				5		5		7		15		11		20				7.6

		Tilt		4 oz.		July 5				5		5		9		21		16		35				7.01

		Quadris		6.2 oz		5 July				5		<5		2		2		7		18				8.04

		Quadris		9.2 oz		5 July				5		<5		3		3		8		21				7.24

		F-500		9.2 oz		5 July				5		<5		8		9		13		22				7.29

		Strobilurins				July 5				5		3		4.3333333333		4.6666666667		9.3333333333		20.3333333333

		Tilt		4 oz.		July 11				5		15		19		33		23		39				7.3

		Quadris		6.2 oz		11 July				5		15		20		32		21		29				7.71

		Quadris		9.2 oz		11 July				5		15		21		33		20		29				7.55

		F-500		9.2 oz		11 July				5		15		23		38		22		34				7.56

		Strobilurins				July 11				5		15		21.3333333333		34.3333333333		21		30.6666666667

		Tilt		4 oz.		July 17				5		15		33		47		33		43				6.76

		Quadris		6.2 oz		17 July				5		15		28		38		25		33				7.56

		Quadris		9.2 oz		17 July				5		15		33		36		23		36				7.01

		F-500		9.2 oz		17 July				5		15		32		41		28		38				7.27

		Strobilurins				July 17				5		15		31		38.3333333333		25.3333333333		35.6666666667

		Tilt		4 oz.		July 24				5		15		31		43		28		47				6.5

		Quadris		6.2 oz		24 July				5		15		33		50		34		53				6.98

		Quadris		9.2 oz		24 July				5		15		28		47		27		48				6.83

		F-500		9.2 oz		24 July				5		15		38		47		33		56				6.48

		Strobilurins				July 24				5		15		33		48		31.3333333333		52.3333333333

		Tilt		4 oz.		5, 17 July				5		5		9		18		13		28				7.42

		Quadris		6.2 oz		11, 24 July				5		15		21		32		24		29				7.47

		F-500		9.2 oz		11, 24 July				5		15		24		34		22		35				7.33

										5		15		22.5		33		23		32

				BLSD   k = 100										4.8		6.6		13.3		5.8				1.53
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Chart4

		July 24

		July 24

		4 applications



Rust severity

Yld (lbs)

Sterling - yield 
Y = 51.6 - 0.21 X
 r2 = 0.71
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Trtmnt means

		

						Date of										Rust severity (%)								Yield

		Treatment				application				5 July		11 July		16 July		23 July		30 July		7 August				(ton/A)

										Snow White																										5 July		11 July		16 July		23 July		30 July		7 August

		non-treated check								5		15		32		39		44		65				5.23				Tilt		4 oz.		July 24				5		15		31		40		30		47

		Tilt		4 oz.		5,11,17,24 July				5		5		7		10		14		23				7.71				Strobilurins				July 24				5		15		33		45		32		52.3333333333

																												non-treated								5		15		34		47		42		59

		Tilt		4 oz.		July 5				5		5		10		18		29		43				5.88				Tilt		4 oz.		4 applications				5		5		7		13		11		20

		Quadris		6.2 oz		July 5				5		<5		2		2		15		31				7.01

		Quadris		9.2 oz		July 5				5		<5		2		2		19		33				6.65

		F-500		9.2 oz		July 5				5		<5		6		7		17		29				7.35												5 July		11 July		16 July		23 July		30 July		7 August

		Strobilurins				July 5				5		3		3.3333333333		3.6666666667		17		31												non-treated check				5		15		34		49		40		59

																																Tilt - 4 applications				5		5		7		15		11		20

		Tilt		4 oz.		July 11				5		15		28		28		33		46				6.81								Tilt @ 5% severity				5		5		9		21		16		35

		Quadris		6.2 oz		July 11				5		15		21		28		22		24				6.93								Tilt @ 15% severity				5		15		19		31		25		39

		Quadris		9.2 oz		July 11				5		15		18		24		22		24				6.94								Strobilurins @ 5%				5		3		4.3333333333		4.6666666667		9.3333333333		20.3333333333

		F-500		9.2 oz		July 11				5		15		25		33		25		28				6.65								Strobilurins @ 15%				5		15		21.3333333333		32		23		30.6666666667

		Strobilurins				July 11				5		15		21.3333333333		28.3333333333		23		25.3333333333

		Tilt		4 oz.		July 17				5		15		36		46		41		48				6.09

		Quadris		6.2 oz		17 July				5		15		33		30		24		23				6.86

		Quadris		9.2 oz		17 July				5		15		37		30		26		26				7.29

		F-500		9.2 oz		17 July				5		15		33		35		31		29				7.04

		Strobilurins				July 17				5		15		34.3333333333		31.6666666667		27		26

		Tilt		4 oz.		24 July				5		15		34		40		45		52				5.78

		Quadris		6.2 oz		24 July				5		15		33		41		52		53				5.77

		Quadris		9.2 oz		24 July				5		15		36		45		47		55				5.59

		F-500		9.2 oz		24 July				5		15		33		41		43		50				5.42

		Strobilurins				July 24				5		15		34		42.3333333333		47.3333333333		52.6666666667

		Tilt		4 oz.		5, 17 July				5		5		11		19		33		42				6.42

		Quadris		6.2 oz		11, 24 July				5		15		20		23		24		23				7.5

		F-500		9.2 oz		11, 24 July				5		15		24		30		25		29				7.12

										5		15		22		26.5		24.5		26

				BLSD k = 100										4.5		5.9		6.4		6.9				1.11

								Sterling

		non-treated check								5		15		34		49		40		59				5.98

		Tilt		4 oz.		July 5,11,17,24				5		5		7		15		11		20				7.6

		Tilt		4 oz.		July 5				5		5		9		21		16		35				7.01

		Quadris		6.2 oz		5 July				5		<5		2		2		7		18				8.04

		Quadris		9.2 oz		5 July				5		<5		3		3		8		21				7.24

		F-500		9.2 oz		5 July				5		<5		8		9		13		22				7.29

		Strobilurins				July 5				5		3		4.3333333333		4.6666666667		9.3333333333		20.3333333333

		Tilt		4 oz.		July 11				5		15		19		33		23		39				7.3

		Quadris		6.2 oz		11 July				5		15		20		32		21		29				7.71

		Quadris		9.2 oz		11 July				5		15		21		33		20		29				7.55

		F-500		9.2 oz		11 July				5		15		23		38		22		34				7.56

		Strobilurins				July 11				5		15		21.3333333333		34.3333333333		21		30.6666666667

		Tilt		4 oz.		July 17				5		15		33		47		33		43				6.76

		Quadris		6.2 oz		17 July				5		15		28		38		25		33				7.56

		Quadris		9.2 oz		17 July				5		15		33		36		23		36				7.01

		F-500		9.2 oz		17 July				5		15		32		41		28		38				7.27

		Strobilurins				July 17				5		15		31		38.3333333333		25.3333333333		35.6666666667

		Tilt		4 oz.		July 24				5		15		31		43		28		47				6.5

		Quadris		6.2 oz		24 July				5		15		33		50		34		53				6.98

		Quadris		9.2 oz		24 July				5		15		28		47		27		48				6.83

		F-500		9.2 oz		24 July				5		15		38		47		33		56				6.48

		Strobilurins				July 24				5		15		33		48		31.3333333333		52.3333333333

		Tilt		4 oz.		5, 17 July				5		5		9		18		13		28				7.42

		Quadris		6.2 oz		11, 24 July				5		15		21		32		24		29				7.47

		F-500		9.2 oz		11, 24 July				5		15		24		34		22		35				7.33

										5		15		22.5		33		23		32

				BLSD   k = 100										4.8		6.6		13.3		5.8				1.53
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Trtmnt means

		

						Date of										Rust severity (%)								Yield		%

		Treatment				application				5 July		11 July		16 July		23 July		30 July		7 August				(ton/A)

										Snow White

		non-treated check								5		15		32		39		44		65				5.2		62				59		6

		Tilt		4 oz.		5,11,17,24 July				5		5		7		10		14		23				7.7		92				20		7.6

		Tilt		4 oz.		5 July				5		5		10		18		29		43				5.9		71				35		7

		Quadris		6.2 oz		5 July				5		<5		2		2		15		31				7		84				18		8

		Quadris		9.2 oz		5 July				5		<5		2		2		19		33				6.7		80				21		7.2

		F-500		9.2 oz		5 July				5		<5		6		7		17		29				7.4		89				22		7.3

		Tilt		4 oz.		11 July				5		15		28		28		33		46				6.8		81				39		7.3

		Quadris		6.2 oz		11 July				5		15		21		28		22		24				6.9		83				29		7.7

		Quadris		9.2 oz		11 July				5		15		18		24		22		24				6.9		83				29		7.6

		F-500		9.2 oz		11 July				5		15		25		33		25		28				6.7		80				34		7.6

		Tilt		4 oz.		17 July				5		15		36		46		41		48				6.1		73				43		6.8

		Quadris		6.2 oz		17 July				5		15		33		30		24		23				6.9		83				33		7.6

		Quadris		9.2 oz		17 July				5		15		37		33		26		26				7.3		87				36		7

		F-500		9.2 oz		17 July				5		15		33		35		31		29				7		84				38		7.3

		Tilt		4 oz.		24 July				5		15		34		40		45		52				5.8		69				47		6.5

		Quadris		6.2 oz		24 July				5		15		33		41		52		53				5.8		69				53		7

		Quadris		9.2 oz		24 July				5		15		36		45		47		55				5.6		67				48		6.8

		F-500		9.2 oz		24 July				5		15		33		41		43		50				5.4		65				56		6.5

		Tilt		4 oz.		5, 17 July				5		5		11		19		33		42				6.4		77				28		7.4

		Quadris		6.2 oz		11, 24 July				5		15		20		23		24		23				7.5		90				29		7.5

		F-500		9.2 oz		11, 24 July				5		15		24		30		25		29				7.1		85				35		7.3

				BLSD k = 100										4.5		5.9		6.4		6.9				1.11

										Sterling

		non-treated check								5		15		34		49		40		59				6		71

		Tilt		4 oz.		5,11,17,24 July				5		5		7		15		11		20				7.6		90

		Tilt		4 oz.		5 July				5		5		9		21		16		35				7		83

		Quadris		6.2 oz		5 July				5		<5		2		2		7		18				8		95

		Quadris		9.2 oz		5 July				5		<5		3		3		8		21				7.2		85

		F-500		9.2 oz		5 July				5		<5		8		9		13		22				7.3		87

		Tilt		4 oz.		11 July				5		15		19		33		23		39				7.3		87

		Quadris		6.2 oz		11 July				5		15		20		32		21		29				7.7		91

		Quadris		9.2 oz		11 July				5		15		21		33		20		29				7.6		90

		F-500		9.2 oz		11 July				5		15		23		38		22		34				7.6		90

		Tilt		4 oz.		17 July				5		15		33		47		33		43				6.8		81

		Quadris		6.2 oz		17 July				5		15		28		38		25		33				7.6		90

		Quadris		9.2 oz		17 July				5		15		33		36		23		36				7		83

		F-500		9.2 oz		17 July				5		15		32		41		28		38				7.3		87

		Tilt		4 oz.		24 July				5		15		31		43		28		47				6.5		77

		Quadris		6.2 oz		24 July				5		15		33		50		34		53				7		83

		Quadris		9.2 oz		24 July				5		15		28		47		27		48				6.8		81

		F-500		9.2 oz		24 July				5		15		38		47		33		56				6.5		77

		Tilt		4 oz.		5, 17 July				5		5		9		18		13		28				7.4		88

		Quadris		6.2 oz		11, 24 July				5		15		21		32		24		29				7.5		89

		F-500		9.2 oz		11, 24 July				5		15		24		34		22		35				7.3		87

				BLSD   k = 100										4.8		6.6		13.3		5.8				1.53
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Trtmnt means

		

						Date of										Rust severity (%)								Yield

		Treatment				application				5 July		11 July		16 July		23 July		30 July		7 August				(ton/A)														9-Jul		16-Jul		23-Jul		30-Jul		7-Aug

										Snow White

		non-treated check								5		15		32		39		44		65				5.2						59		6				B4		5		38		47		33		56

		Tilt		4 oz.		5,11,17,24 July				5		5		7		10		14		23				7.7						20		7.6

		Tilt		4 oz.		5 July				5		5		10		18		29		43				5.9						35		7

		Quadris		6.2 oz		5 July				5		<5		2		2		15		31				7						18		8

		Quadris		9.2 oz		5 July				5		<5		2		2		19		33				6.7						21		7.2

		F-500		9.2 oz		5 July				5		<5		6		7		17		29				7.4						22		7.3				CK		5		34		49		40		59

		Tilt		4 oz.		11 July				5		15		28		28		33		46				6.8						39		7.3

		Quadris		6.2 oz		11 July				5		15		21		28		22		24				6.9						29		7.7

		Quadris		9.2 oz		11 July				5		15		18		24		22		24				6.9						29		7.6

		F-500		9.2 oz		11 July				5		15		25		33		25		28				6.7						34		7.6				B1		5		8		9		13		22

		Tilt		4 oz.		17 July				5		15		36		46		41		48				6.1						43		6.8

		Quadris		6.2 oz		17 July				5		15		33		30		24		23				6.9						33		7.6

		Quadris		9.2 oz		17 July				5		15		37		33		26		26				7.3						36		7

		F-500		9.2 oz		17 July				5		15		33		35		31		29				7						38		7.3				B24		5		24		34		22		35

		Tilt		4 oz.		24 July				5		15		34		40		45		52				5.8						47		6.5

		Quadris		6.2 oz		24 July				5		15		33		41		52		53				5.8						53		7

		Quadris		9.2 oz		24 July				5		15		36		45		47		55				5.6						48		6.8

		F-500		9.2 oz		24 July				5		15		33		41		43		50				5.4						56		6.5				B3		5		32		41		28		38

		Tilt		4 oz.		5, 17 July				5		5		11		19		33		42				6.4						28		7.4

		Quadris		6.2 oz		11, 24 July				5		15		20		23		24		23				7.5						29		7.5

		F-500		9.2 oz		11, 24 July				5		15		24		30		25		29				7.1						35		7.3				B2		5		23		38		22		34

				BLSD k = 100										4.5		5.9		6.4		6.9				1.11

										Sterling

		non-treated check								5		15		34		49		40		59				6

		Tilt		4 oz.		5,11,17,24 July				5		5		7		15		11		20				7.6

		Tilt		4 oz.		5 July				5		5		9		21		16		35				7

		Quadris		6.2 oz		5 July				5		<5		2		2		7		18				8

		Quadris		9.2 oz		5 July				5		<5		3		3		8		21				7.2

		F-500		9.2 oz		5 July				5		<5		8		9		13		22				7.3

		Tilt		4 oz.		11 July				5		15		19		33		23		39				7.3

		Quadris		6.2 oz		11 July				5		15		20		32		21		29				7.7

		Quadris		9.2 oz		11 July				5		15		21		33		20		29				7.6

		F-500		9.2 oz		11 July				5		15		23		38		22		34				7.6

		Tilt		4 oz.		17 July				5		15		33		47		33		43				6.8

		Quadris		6.2 oz		17 July				5		15		28		38		25		33				7.6

		Quadris		9.2 oz		17 July				5		15		33		36		23		36				7

		F-500		9.2 oz		17 July				5		15		32		41		28		38				7.3

		Tilt		4 oz.		24 July				5		15		31		43		28		47				6.5

		Quadris		6.2 oz		24 July				5		15		33		50		34		53				7

		Quadris		9.2 oz		24 July				5		15		28		47		27		48				6.8

		F-500		9.2 oz		24 July				5		15		38		47		33		56				6.5

		Tilt		4 oz.		5, 17 July				5		5		9		18		13		28				7.4

		Quadris		6.2 oz		11, 24 July				5		15		21		32		24		29				7.5

		F-500		9.2 oz		11, 24 July				5		15		24		34		22		35				7.3

				BLSD   k = 100										4.8		6.6		13.3		5.8				1.53
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Trtmnt means

		

						Date of										Rust severity (%)								Yield		%

		Treatment				application				5 July		11 July		16 July		23 July		30 July		7 August				(ton/A)														9-Jul		16-Jul		23-Jul		30-Jul		7-Aug

										Snow White

		non-treated check								5		15		32		39		44		65				5.2		62				65		62				B4		5		38		47		33		56

		Tilt		4 oz.		5,11,17,24 July				5		5		7		10		14		23				7.7		92				23		92

		Tilt		4 oz.		5 July				5		5		10		18		29		43				5.9		71				43		71

		Quadris		6.2 oz		5 July				5		<5		2		2		15		31				7		84				31		84

		Quadris		9.2 oz		5 July				5		<5		2		2		19		33				6.7		80				33		80

		F-500		9.2 oz		5 July				5		<5		6		7		17		29				7.4		89				29		89				CK		5		34		49		40		59

		Tilt		4 oz.		11 July				5		15		28		28		33		46				6.8		81				46		81

		Quadris		6.2 oz		11 July				5		15		21		28		22		24				6.9		83				24		83

		Quadris		9.2 oz		11 July				5		15		18		24		22		24				6.9		83				24		83

		F-500		9.2 oz		11 July				5		15		25		33		25		28				6.7		80				28		80				B1		5		8		9		13		22

		Tilt		4 oz.		17 July				5		15		36		46		41		48				6.1		73				48		73

		Quadris		6.2 oz		17 July				5		15		33		30		24		23				6.9		83				23		83

		Quadris		9.2 oz		17 July				5		15		37		33		26		26				7.3		87				26		87

		F-500		9.2 oz		17 July				5		15		33		35		31		29				7		84				29		84				B24		5		24		34		22		35

		Tilt		4 oz.		24 July				5		15		34		40		45		52				5.8		69				52		69

		Quadris		6.2 oz		24 July				5		15		33		41		52		53				5.8		69				53		69

		Quadris		9.2 oz		24 July				5		15		36		45		47		55				5.6		67				55		67

		F-500		9.2 oz		24 July				5		15		33		41		43		50				5.4		65				50		65				B3		5		32		41		28		38

		Tilt		4 oz.		5, 17 July				5		5		11		19		33		42				6.4		77				42		77

		Quadris		6.2 oz		11, 24 July				5		15		20		23		24		23				7.5		90				23		90

		F-500		9.2 oz		11, 24 July				5		15		24		30		25		29				7.1		85				29		85				B2		5		23		38		22		34

				BLSD k = 100										4.5		5.9		6.4		6.9				1.11

										Sterling

		non-treated check								5		15		34		49		40		59				6		71

		Tilt		4 oz.		5,11,17,24 July				5		5		7		15		11		20				7.6		90

		Tilt		4 oz.		5 July				5		5		9		21		16		35				7		83

		Quadris		6.2 oz		5 July				5		<5		2		2		7		18				8		95

		Quadris		9.2 oz		5 July				5		<5		3		3		8		21				7.2		85

		F-500		9.2 oz		5 July				5		<5		8		9		13		22				7.3		87

		Tilt		4 oz.		11 July				5		15		19		33		23		39				7.3		87

		Quadris		6.2 oz		11 July				5		15		20		32		21		29				7.7		91

		Quadris		9.2 oz		11 July				5		15		21		33		20		29				7.6		90

		F-500		9.2 oz		11 July				5		15		23		38		22		34				7.6		90

		Tilt		4 oz.		17 July				5		15		33		47		33		43				6.8		81

		Quadris		6.2 oz		17 July				5		15		28		38		25		33				7.6		90

		Quadris		9.2 oz		17 July				5		15		33		36		23		36				7		83

		F-500		9.2 oz		17 July				5		15		32		41		28		38				7.3		87

		Tilt		4 oz.		24 July				5		15		31		43		28		47				6.5		77

		Quadris		6.2 oz		24 July				5		15		33		50		34		53				7		83

		Quadris		9.2 oz		24 July				5		15		28		47		27		48				6.8		81

		F-500		9.2 oz		24 July				5		15		38		47		33		56				6.5		77

		Tilt		4 oz.		5, 17 July				5		5		9		18		13		28				7.4		88

		Quadris		6.2 oz		11, 24 July				5		15		21		32		24		29				7.5		89

		F-500		9.2 oz		11, 24 July				5		15		24		34		22		35				7.3		87

				BLSD   k = 100										4.8		6.6		13.3		5.8				1.53






_1067690087.xls
Chart1

		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July		16 July

		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July		23 July

		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July		30 July

		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August		7 August



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

Date

Severity of rust (%)

Snow White

32

7

10

2

2

6

28

21

18

25

36

33

37

33

34

33

36

33

11

20

24

39

10

18

2

2

7

28

28

24

33

46

30

33

35

40

41

45

41

19

23

30

44

14

29

15

19

17

33

22

22

25

41

24

26

31

45

52

47

43

33

24

25

65

23

43

31

33

29

46

24

24

28

48

23

26

29

52

53

55

50

42

23

29



Chart4

		65

		23

		43

		31

		33

		29

		46

		24

		24

		28

		48

		23

		26

		29

		52

		53

		55

		50

		42

		23

		29



Rust severity (%)

Yield (tons per acre)

Snow White - yield 
Y = 8.35 - 0.048 X
 r2 = 0.83

5.2

7.7

5.9

7

6.7

7.4

6.8

6.9

6.9

6.7

6.1

6.9

7.3

7

5.8

5.8

5.6

5.4

6.4

7.5

7.1



Trtmnt means

		Table 1.  Rust severity (%) and yield of Snow White and Sterling sweet corn treated with fungicides

						Date of										Rust severity (%)								Yield

		Treatment				application				5 July		11 July		16 July		23 July		30 July		7 August				(ton/A)														9-Jul		16-Jul		23-Jul		30-Jul		7-Aug

										Snow White

		non-treated check								5		15		32		39		44		65				5.2						65		5.2				B4		5		38		47		33		56

		Tilt		4 oz.		5,11,17,24 July				5		5		7		10		14		23				7.7						23		7.7

		Tilt		4 oz.		5 July				5		5		10		18		29		43				5.9						43		5.9

		Quadris		6.2 oz		5 July				5		<5		2		2		15		31				7						31		7

		Quadris		9.2 oz		5 July				5		<5		2		2		19		33				6.7						33		6.7

		F-500		9.2 oz		5 July				5		<5		6		7		17		29				7.4						29		7.4				CK		5		34		49		40		59

		Tilt		4 oz.		11 July				5		15		28		28		33		46				6.8						46		6.8

		Quadris		6.2 oz		11 July				5		15		21		28		22		24				6.9						24		6.9

		Quadris		9.2 oz		11 July				5		15		18		24		22		24				6.9						24		6.9

		F-500		9.2 oz		11 July				5		15		25		33		25		28				6.7						28		6.7				B1		5		8		9		13		22

		Tilt		4 oz.		17 July				5		15		36		46		41		48				6.1						48		6.1

		Quadris		6.2 oz		17 July				5		15		33		30		24		23				6.9						23		6.9

		Quadris		9.2 oz		17 July				5		15		37		33		26		26				7.3						26		7.3

		F-500		9.2 oz		17 July				5		15		33		35		31		29				7						29		7				B24		5		24		34		22		35

		Tilt		4 oz.		24 July				5		15		34		40		45		52				5.8						52		5.8

		Quadris		6.2 oz		24 July				5		15		33		41		52		53				5.8						53		5.8

		Quadris		9.2 oz		24 July				5		15		36		45		47		55				5.6						55		5.6

		F-500		9.2 oz		24 July				5		15		33		41		43		50				5.4						50		5.4				B3		5		32		41		28		38

		Tilt		4 oz.		5, 17 July				5		5		11		19		33		42				6.4						42		6.4

		Quadris		6.2 oz		11, 24 July				5		15		20		23		24		23				7.5						23		7.5

		F-500		9.2 oz		11, 24 July				5		15		24		30		25		29				7.1						29		7.1				B2		5		23		38		22		34

				BLSD k = 100										4.5		5.9		6.4		6.9				1.11

										Sterling

		non-treated check								5		15		34		49		40		59				6

		Tilt		4 oz.		5,11,17,24 July				5		5		7		15		11		20				7.6

		Tilt		4 oz.		5 July				5		5		9		21		16		35				7

		Quadris		6.2 oz		5 July				5		<5		2		2		7		18				8

		Quadris		9.2 oz		5 July				5		<5		3		3		8		21				7.2

		F-500		9.2 oz		5 July				5		<5		8		9		13		22				7.3

		Tilt		4 oz.		11 July				5		15		19		33		23		39				7.3

		Quadris		6.2 oz		11 July				5		15		20		32		21		29				7.7

		Quadris		9.2 oz		11 July				5		15		21		33		20		29				7.6

		F-500		9.2 oz		11 July				5		15		23		38		22		34				7.6

		Tilt		4 oz.		17 July				5		15		33		47		33		43				6.8

		Quadris		6.2 oz		17 July				5		15		28		38		25		33				7.6

		Quadris		9.2 oz		17 July				5		15		33		36		23		36				7

		F-500		9.2 oz		17 July				5		15		32		41		28		38				7.3

		Tilt		4 oz.		24 July				5		15		31		43		28		47				6.5

		Quadris		6.2 oz		24 July				5		15		33		50		34		53				7

		Quadris		9.2 oz		24 July				5		15		28		47		27		48				6.8

		F-500		9.2 oz		24 July				5		15		38		47		33		56				6.5

		Tilt		4 oz.		5, 17 July				5		5		9		18		13		28				7.4

		Quadris		6.2 oz		11, 24 July				5		15		21		32		24		29				7.5

		F-500		9.2 oz		11, 24 July				5		15		24		34		22		35				7.3

				BLSD   k = 100										4.8		6.6		13.3		5.8				1.53






