Reactions of sweet corn hybrids to Rp1-D-virulent isolates of Rust
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Common rust reduces sweet corn yield about 0.6% for each 1% leaf area infected (i.e., rust severity).  Rust was the most important disease of sweet corn in Midwest from 1975 to 1985.  Since 1985, rust has been controlled in processing sweet corn with resistance from a single dominant gene, Rp1-D.  Based on relatively conservative estimates, Rp resistance added nearly $3 million annually to the on-farm value of processing sweet corn in the Midwest. 


In 1999, a race of rust that was virulent against Rp1-D occurred throughout North America for the first time.  Rp1-D-virulent rust also was prevalent in North America in 2000 and 2001.  Because of this new race, rust once again has the potential to substantially reduce yield of processing sweet corn in the Midwest. In order to avoid yield losses or prophylactic use of fungicides to prevent these losses, decision tools are needed to identify specific situations where resistance is adequate and where fungicidal control is or is not warranted.  Reliable estimates of the reactions of sweet corn hybrids to Rp1-D-virulent rust are the basis from which to initiate these disease control decisions.  

Reactions of hybrids that do not have Rp genes.   Since 1984, over 2,300 hybrids have been evaluated for reactions to Rp1-D-avirulent rust (i.e., the old race) in the University of Illinois sweet corn hybrid disease nursery.  Reactions have been categorized as:  0 - Rp, 1 - resistant, 3 - moderately resistant, 5 - moderate; 7 - moderately susceptible, and 9 - susceptible.  In these trials, rust severity generally has ranged from 1 to 20% for resistant hybrids, 1 to 30% for moderately resistant hybrids, 10 to 30% for moderate hybrids, 20 to 50% for moderately susceptible hybrids, and 30 to 50% for susceptible hybrids (Table 1).


In 2001, 176 hybrids that do not have Rp resistance were evaluated in the UI nursery.  Plants were inoculated in two separate trials with either Rp1-D-virulent or Rp1-D-avirulent isolates of rust.  Severity of rust on the 176 non-Rp hybrids ranged from about 10 to 65% and was highly correlated (r = 0.90) among the two trials (Fig. 1).  In a different study, 46 non-Rp inbred lines were inoculated with either the Rp1-D-virulent or Rp1-D-avirulent isolates.  Reactions of non-Rp inbreds to the two different races also were highly correlated (r = 0.76).  Therefore, it appears that non-Rp hybrids and inbreds have the same reactions to Rp1-D-virulent and Rp1-D-avirulent isolates of rust.  Reactions of non-Rp hybrids inoculated with the old race of rust in previous nurseries are an accurate estimate of how these hybrids will react to new, Rp1-D-virulent races of rust. 

Reactions of hybrids with the Rp1-D gene.  In 2001, 137 Rp-resistant hybrids were evaluated in trials in which plants were inoculated with either Rp1-D-virulent or Rp1-D-avirulent isolates of rust.  When the hybrids were inoculated with the avirulent isolates, rust severity was less than 5% because Rp1-D was effective.  When the hybrids were inoculated with Rp1-D-virulent isolates, severity ranged from 0 to 56% because Rp1-D was ineffective (Fig. 1).   The wide range of severity in the Rp1-D-virulent trial was due to the background reaction (i.e., general resistance or susceptibility) of hybrids with Rp-resistance. Distributions of rust reactions were similar when hybrids with and without Rp1-D were inoculated with Rp1-D-virulent isolates in the 2001 disease nursery (Fig. 2).  Therefore, reactions of Rp hybrids to virulent isolates of rust appear to be as diverse as rust reactions of non-Rp hybrids.  Accurate estimates of the background reactions of Rp hybrids will help identify situations where fungicides are needed.


Table 2 includes the background reaction of 192 Rp-resistant hybrids that are not effective against Rp1-D-virulent rust.  These reactions are based on means from 1 to 4 trials: the 2001 UIUC disease nursery inoculated with Rp1-D-virulent rust, an Rp hybrid trial inoculated with Rp1-D-virulent rust in 2001, the 2000 UIUC disease nursery in which Rp1-D-virulent rust occurred naturally; and winter trials in 1999-2000 in Argentina, Hawaii, Mexico, and South Africa.   Background reactions of Rp hybrids range from R/MR (2) to susceptible (9).  Table 3 lists 38 Rp-resistant hybrids for which background reactions to Rp1-D-virulent isolates are not known. 

Reactions of Rp1-D and non-Rp versions of hybrids.  Many Rp-resistant hybrids were developed by backcrossing the Rp1-D gene into an inbred line that was then used to produce an Rp-resistant version of an existing, non-Rp hybrid.  Depending on the number of backcross generations and other factors, some Rp and non-Rp versions of hybrids are more alike than others.  The reactions of Rp and non-Rp versions of hybrids and inbreds to Rp-virulent isolates should be similar unless the ineffective Rp gene is linked to other genes for rust resistance or the ineffective gene has some degree of partial effectiveness (i.e., “residual resistance”).  


Forty pairs of Rp1-D and non-Rp versions of hybrids evaluated in 2001 had the same reactions to Rp1-D-virulent rust based on a slope coefficient that was not different from 1 (Fig. 3) and rust severity that did not differ within pairs of hybrids (Table 4).  Therefore, it appears that the Rp1-D gene provides no “residual resistance” due to linkage or other factors when Rp1-D-virulent isolates are prevalent. 

Reactions of Rp hybrids when virulent isolates are present at low frequency. When Rp1-D-virulent isolates are present at relatively low frequencies, rust may not be as severe on Rp hybrids as when virulence is frequent. When Rp1-D-virulent rust was prevalent in three of our four trials, Rp hybrids were infected as severely as non-Rp hybrids [e.g., distributions were similar (Fig. 2) and pairs of Rp and non-Rp hybrids had similar reactions (Fig. 3, Table 4)].  However, in the 2000 disease nursery, naturally-occurring Rp1-D-virulent isolates were less frequent than avirulent isolates that were used as inocula.  The distribution of rust severity on Rp hybrids in the 2000 nursery had a mean of about 15% compared to a mean of about 28% for non-Rp hybrids (Fig. 4).  Also, in the 2000 nursery, rust was only about half as severe on Rp1-D versions of pairs of Rp and non-Rp hybrids (Table 5).    

Reactions of hybrids with Rp genes effective against Rp1-D-virulent rust.  Table 6 lists 33 hybrids that had chlorotic fleck, Rp-resistant reactions to Rp1-D-virulent rust in our trials.  These hybrids will not be infected by Rp1-D-virulent rust, but they may be infected by rust isolates that have virulence against other Rp genes.  


Nine of these 33 hybrids were in the 2001 disease nursery.  When inoculated with Rp1-D-avirulent rust, two of the nine had chlorotic fleck, Rp-reactions and seven were infected. Severity ranged from 10 to 23% and background reactions of these seven hybrids were classified from R (1)  to MR/M (4).  Apparently, the Rp1-D-avirulent rust in the 2001 nursery included isolates that were virulent against Rp genes effective against Rp1-D-virulent rust (e.g., Rp-G, Rp1-E, Rp1-I, or Rp1-K).  This was the first occurrence of virulence against these Rp genes in Illinois since the early 1990s.  However, similar to the occurrence of a low frequency of Rp1-D-virulent rust in the 2000 nursery, virulence against Rp genes carried by these  hybrids must have been at a relatively low frequency because severity did not exceed 25% on these seven hybrids. 

Summary.  Hybrids that do not have the Rp1-D gene have the same reactions to Rp1-D-virulent and Rp1-D-avirulent isolates of rust.  When Rp1-D-virulent isolates are prevalent, reactions of Rp hybrids are as diverse as rust reactions of non-Rp hybrids, and  reactions are the same for Rp and non-Rp versions of the same hybrid (e.g., Crisp n Sweet 710 and Crisp n Sweet 710 RR).  When Rp1-D-virulent isolates are present at relatively low frequencies, rust may not be as severe on Rp hybrids as on non-Rp hybrids.  Conclusions that can be made about hybrids with the Rp1-D gene and Rp1-D-virulent isolates probably are applicable to hybrids with other Rp genes if isolates with virulence against those Rp genes are present.
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Fig. 1.  Reactions of hybrids to Rp1-D-avirulent and Rp1-D-virulent isolates in the 2001University of Illinois sweet corn hybrid disease nursery. 
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Fig. 2.  Distributions of reactions of Rp1-D and non-Rp hybrids infected by Rp1-D-virulent isolates in the 2001 University of Illinois sweet corn hybrid disease nursery.

  

Fig. 3.  Rust reactions of pairs of Rp1-D and non-Rp versions of sweet corn hybrids inoculated with 

            Rp1-D-virulent isolates in a Rp hybrid trial at Urbana, IL in 2001.  

 

Fig. 4.  Distributions of reactions of Rp1-D and non-Rp hybrids infected by Rp1-D-avirulent isolates and a low frequency of Rp1-D-virulent isolates in the 2000 UI sweet corn hybrid disease nursery.   

Table 1.  Probability* of different levels of rust severity (and estimated yield reductions**) for sweet corn hybrids with rust reactions that range from resistant (R) to susceptible (S)	





Rust severity %�
�
              Probability* of severity of rust�
�
�
and (estimated�
�
               Reactions of sweet corn hybrids�
�
�
yield reductions**)�
�
R�
MR�
M�
MS�
S�
�
0-10%    (3%)�
�
0.63�
0.26�
0.11�
0.11�
0.11�
�
10-20%  (9%)�
�
0.37�
0.47�
0.16�
0.11�
0�
�
20-30%  (15%)  �
�
0�
0.26�
0.63�
0.26�
0.16�
�
30-40%  (21%)�
�
0�
0�
0.11�
0.32�
0.26�
�
40-50%  (27%)�
�
0�
0�
0�
0.21�
0.32�
�
>50%     (>30%)�
�
0�
0�
0�
0�
0.16�
�
* probability based on 19 trials in 18 years of the University of Illinois sweet corn hybrid disease nursery.�
�
** yield reductions estimated by multiplying mean severity by 0.6  �
�
�
�
�
�
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		Regression Statistics
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Rp Means

		Code		Rxn		Rust		Seg		Pairs		Rp		Hybrid

		11		6		36.4		.		Z6		S		Jubilee

		32		6		36.9		.		Z13		S		Crisp N Sweet 710

		94		6		35.4		.				R		Excellency

		126		4		29.1		.		Z11		R		Incredible

		148		6		34.4		.		Q		R		Sch 51045

		211		6		35.7		.		Z12		R		Bodacious

		264		5		32.8		.				R		Terminator

		350		6		35.4		.		Z1		S		SS Jubilee

		389		6		34.6		.		Q		S		Sch 5277

		396		6		35.1		.		P		S		Sch 5005

		534		5		31.9		.		D		S		SS 8102

		544		6		36		.		H		S		GG Code 3

		547		5		32.5		.		E		S		GG Code 8

		573		5		31.4		.		Z9		R		GH 2690

		635		7		40.4		.		Z7		R		Sprint

		641		7		38.4		.		Z4		S		Krispy King

		670		6		36		.		O		S		HMX 9352S

		712		6		36.2		.		Y		S		Cupola

		716		9		55		.		Z10		S		Sterling

		718		5		31.2		.		Z9		S		Viking

		725		6		36.7		.		Z		S		WSS 3680

		776		9		58		.				S		Snow White

		906		7		39.3		.				R		Elite

		909		6		35.7		.		Z6		R		Heritage

		949		5		33.3		.		O		R		HMX 2384S

		955		9		53.5		.		M		S		HMX 0366 BS

		956		9		63		.				S		Sweet Magic

		980		7		40.1		.		Z2		S		Primetime

		993		4		29.9		.				R		Empire

		1006		4		28.2		.				R		Royal Sweet

		1043		6		34.7		.		T		S		Sch 34415

		1045		7		40.9		.		V		S		Headliner

		1078		6		36.8		.				R		Shaker

		1099		7		39.1		.		Z7		S		GH 1703

		1102		8		44.5		.				R		Bold

		1108		6		34.8		.		N		S		Daystar

		1153		7		40.5		.		B		S		SS 7100

		1182		6		33.8		.		E		R		GG Code 23

		1203		6		34.3		.		R		S		Sch 30388

		1293		8		47.5		.		L		S		HM 701

		1328		8		47.5		.		A		S		SS 6800

		1345		5		32.7		.		C		S		GG Code 37

		1349		4		24.1		.				R		GG Code 39

		1367		9		51		.		M		R		Candy Corner

		1375		7		39		.		Z2		R		Prime Plus

		1377		7		43.4		.		Z4		R		GSS 7831

		1378		7		38.5		.		Z		R		WSS 3681

		1397		7		38		.		Z1		R		SS Jubilee Plus

		1424		6		34.9		.		P		R		Chieftan

		1425		6		33.8		.		R		R		Sch 51042

		1446		8		48.7		.		X		S		Jumpstart

		1446		9		52		.		X		R		Jumpstart RR

		1458		6		34.6		.		W		S		Sch 46020

		1530		4		29.8		.				R		Kandy Plus

		1532		6		36.9		.				R		Jackpot

		1552		7		39.2		.		G		S		GG Code 46

		1559		6		34.6		.				R		HMX 5371

		1615		6		34.3		.		Z5		R		GSS 9299

		1616		7		40.9		.		Z3		R		Big Time

		1617		7		40.6		.		Z3		S		Bitime

		1665		4		29.8		.		S		R		Sch 61143

		1666		6		34		.		U		R		Sch 61144

		1670		5		33.3		.		T		R		Sch 55141

		1671		7		39.1		.		V		R		Headliner RR

		1703		5		31.1		.		C		S		SS 8100

		1749		6		34.9		.		H		R		GG Code 49

		1773		8		44.2		.		K		R		HMX 6381S

		1774		7		43.2		.		K		S		HMX 6382 S

		1774		8		45.5		.		L		R		HMX 6382 S

		1797		6		34.3		.		N		R		Morningstar

		1829		0		0		22				R		GSS 0951

		1867		9		52		.		Z10		R		WHT 2801

		1894		5		32.7		.				R		GH 2547
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		1923		6		37.7		.		G		R		GG Code 59

		1924		2		11.9		.				R		GG Code 60

		1926		3		21.2		.		F		R		GG Code 62

		1928		3		22.9		.				R		GG Code 64

		1935		8		48.7		.		A		R		SS 6800 R

		1936		4		30.3		.		C		R		SS 8100 R

		2017		2		13		.		I		S		GG Code 74

		2017		2		12.7		.		J		S		GG Code 74

		2019		4		29.5		.		C		R		GG Code 67

		2063		6		33.5		.		W		R		Odyssey

		2074		5		33		.		D		R		SS 8102 R

		2112		5		33.4		.		Z12		S		Bodacious Rust

		2114		4		30		.		Z11		S		Incredible Rust

		2195		6		36		.				R		SVR 8461358

		2202		5		31		.				R		SVR 8481728

		2215		6		33.7		.		Z13		R		Crisp N Sweet 710 RR

		2255		0		0		.				R		GH 1829
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		.		6		37.3		.		Y		R		BSS 5362

		.		4		25.3		.		Z14		S		Cr se 12

		.		4		25.4		.		Z14		R		Cr se 34

		.		5		30.8		.		Z16		S		Crsh2-43

		.		7		42		.		Z16		R		Crsh2-43.Rp

		.		4		28.9		.		Z15		S		Crsh2-44
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		.		3		22.1		.		F		S		GG Code 47
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		33		42				3		16		1

		33		47				3		17		1

		34		36				3		17		1

		34		38				3		17		1

		34		39				3		18		1

		34		39				3		18		1

		34		43				3		18		1

		35		36				3		18		1

		35		37				3		19		1

		35		37				3		19		1

		35		38				3		19		1

		35		39				4		20		1

		35		41				4		20		1

		35		48				4		20		1

		36		37				4		20		1

		36		38				4		21		1

		36		41				4		21		1

		36		42				4		21		1

		37		37				4		21		1

		37		47				4		22		1

		38		35				4		22		1

		38		35				4		23		1

		38		36				4		24		1

		38		39				4		24		1

		39		37				4		24		1

		39		37				4		24		1

		39		39				4		25		1

		39		42				4		25		1

		39		44				4		25		1

		40		40				4		25		1

		40		42				4		25		1

		40		48				5		27		1

		41		45				5		27		1

		41		46				5		27		1

		42		44				5		27		1

		43		43				5		28		1

		43		46				5		29		1

		43		48				5		29		1

		44		46				5		29		1

		46		43				5		29		1

		47		41				5		30		1

		48		47				5		30		1

		48		55				5		31		1

		49		53				5		31		1

		50		55				5		32		1

		52		55				5		32		1

		53		54				6		34		1

		54		62				6		34		1

		56		50				6		38		1

		56		57				7		40		1

		60		52				7		41		1

										NLB		Ht





outmeans

				Table 4.  Reactions of sweet corn hybrids in the University of Illinois disease nursery in 2001

												Stewart's wilt								Common rust												Northern leaf blight								Southern						Gray

								Seed												Old race*						New race**										Ht				leaf blight						leaf spot

				Type		KC		source		Hybrid				Rxn		Rate				Rxn		Rate				Rxn		Rate				Rxn		Rate		gene				Rxn		Rate				Rxn		Rate

																(1-9)						(%)						(%)						(%)								(%)						(%)

																				Sugary hybrids

				su		Y		Rog		Bonus				1		2.1				0		0				4		29				5		27		Ht				6		32				6		62

				su		Y		Cr		Conquest				3		3.4				0		1				5		33				6		33						6		30				7		78

				su		Y		DM		DMC 20-04				6		4.7				0		1				7		43				7		43						4		25				9		100

				su		Y		DM		DMC 20-38				8		6.4				0		1				5		32				9		57						3		22				7		77

				su		Y		HM		Dynamo				4		3.9				0		1				4		27				7		42						5		27				6		68

				su		Y		Cr		Earlivee				9		7				6		35				7		41				7		41						4		26				7		78

				su		Y		Cr		Eliminator				2		2.8				0		1				6		37				5		32						6		34				6		69

				su		Y		Sem		Esquire				5		4				0		1				4		25				7		43						3		19				6		68

				su		Y		HM		Esteem				4		3.8				2		15				3		22				5		31						2		11				6		70

				su		Y		HM		Excalibur				5		4.4				0		1				5		33				8		50						6		34				6		66

				su		Y		HM		FMX 516				5		4.3				0		1				3		23				8		47						4		23				6		68

				su		Y		GG		Green Giant Code   6				1		2				2		11				3		19				4		25		Ht				2		15				6		72

				su		Y		GG		Green Giant Code 27				1		1.9				1		9				2		14				4		20						3		17				5		53

				su		Y		GG		Green Giant Code 62				1		1.9				0		1				2		17				2		10		Ht				3		21				5		52

				su		Y		GG		Green Giant Code 67				1		2.4				0		2				4		27				5		31						6		33				8		85

				su		Y		GG		Green Giant Code 71				9		6.8				0		1				6		36				8		48						2		12				9		95

				su		Y		GG		Green Giant Code 74				1		2.2				1		7				2		12				4		23						3		22				5		55

				su		Y		GG		Green Giant Code 75				1		2.3				1		9				2		16				5		27						2		16				6		63

				su		Y		GG		Green Giant Code 76				3		3.3				0		1				4		28				8		50						3		22				9		88

				su		Y		GG		Green Giant Code 77				3		3.4				0		1				4		30				8		48						2		12				8		84

				su		Y		GG		Green Giant Code 81				7		5				4		22				5		31				5		30						3		21				6		67

				su		Y		GG		Green Giant Code 82				2		2.9				0		1				2		18				4		24						1		9				8		83

				su		Y		GG		Green Giant Code 83				4		3.8				0		1				5		31				8		51						7		37				8		83

				su		Y		GG		Green Giant Code 84				5		4.1				0		1				6		35				8		49						3		22				9		92

				su		Y		GG		Green Giant Code 85				5		4.1				0		1				5		31				9		53						6		34				9		90

				su		Y		GG		Green Giant Code 87				5		4.1				0		4				7		38				7		43						6		35				9		88

				su		Y		GG		Green Giant Code 88				9		7.3				5		28				7		40				9		53						3		17				9		100

				su		Y		GG		Green Giant Code 89				2		2.7				0		1				4		28				4		22						4		23				7		76

				su		Y		GG		Green Giant Code 90				2		3				0		1				4		28				5		28						3		20				6		72

				su		Y		GG		Green Giant Code 92				2		2.8				3		18				4		25				5		31						2		12				6		66

				su		Y		GG		Green Giant Code 93				2		3				0		1				3		23				5		30						2		12				6		66

				su		Y		GG		Green Giant Code 94				2		2.7				0		1				3		20				5		27						3		17				5		52

				su		Y		GG		Green Giant Code 95				3		3.4				0		1				3		23				4		24						3		17				6		69

												Stewart's wilt								Common rust												Northern leaf blight								Southern						Gray

								Seed												Old race*						New race**										Ht				leaf blight						leaf spot

				Type		KC		source		Hybrid				Rxn		Rate				Rxn		Rate				Rxn		Rate				Rxn		Rate		gene				Rxn		Rate				Rxn		Rate

																(1-9)						(%)						(%)						(%)								(%)						(%)

				su		Y		GG		Green Giant Code 96				1		2.2				0		1				4		28				5		29						4		24				5		58

				su		Y		Rog		GH 0934				4		3.7				3		18				3		24				4		20		Ht				5		28				5		48

				su		Y		Rog		GH 0937				2		2.9				0		1				4		30				4		24		Ht				6		33				5		59

				su		Y		Rog		GH 2042				7		5.6				3		20				0		0				9		62						3		17				7		79

				su		Y		Rog		GH 2298				3		3.3				4		23				0		0				4		24		Ht				2		15				6		60

				su		Y		Rog		GH 2303				8		6.1				3		21				0		0				7		41						3		17				6		72

				su		Y		Rog		GH 2385				6		4.6				2		15				0		0				4		25		Ht				3		22				5		47

				su		Y		Rog		GH 2783				2		2.8				3		20				4		26				5		27		Ht				5		27				5		58

				su		Y		Rog		GH 3054				3		3.4				4		24				4		28				1		4		Ht				3		20				3		30

				su		Y		Rog		GH 5703				8		5.7				0		0				0		0				8		46						3		21				6		71

				su		Y		Rog		GH 7749				2		3				0		5										5		29						2		14				6		73

				su		Y		HM		HMX 0395				5		4.4				0		1				4		25				7		44						4		25				6		63

				su		Y		HM		HMX 0396				4		3.7				0		1				5		31				6		39						4		23				6		60

				su		Y		HM		HMX 7384				9		6.6				0		1				4		29				8		46						5		28				6		65

				su		Y		HM		HMX 8389				1		2.2				0		1				3		22				3		17		Ht				4		23				6		60

				su		Y		HM		Insignia				2		3				0		1				5		32				8		51						6		35				6		69

				su		Y		Cr		Intrigue				4		3.9				0		1				4		29				6		39						8		41				6		71

				su		Y		Rog		Jubilee				7		5.6				6		33				6		37				8		49						3		20				6		72

				su		Y		HM		Legacy				5		4.2				0		1				5		33				8		48						6		33				6		70

				su		Y		HM		Lumina				7		5.6				0		1				5		33				7		41		Ht				5		27				7		77

				su		Y		Sem		RSR 8482458				3		3.1				0		1				4		26				5		27						6		32				6		71

				su		Y		Sem		RX 8490549				1		2.2				0		1				6		37				4		20						7		37				7		75

				su		Y		HM		Style Pak				3		3.6				5		31				6		35				7		45						5		29				6		69

				su		Y		Sem		SVR 08302418				2		2.9				0		1				2		17				4		21		Ht				6		30				6		66

				su		Y		Sem		SVR 08705760				5		4.1				0		1				2		18				7		40						3		17				6		66

				su		Y		Sem		SVR 8436247				5		4.3				0		2				7		39				5		31						3		20				6		65

				su		Y		Sem		SVR 8479238				3		3.2				0		1				3		23				4		23						6		31				6		63

				su		Y		Sem		SVR 8481728				3		3.4				0		1				4		29				5		28						6		33				6		73

				su		Y		Sem		SVR 8481768				2		2.9				0		1				5		33				5		28						7		36				6		72

				su		Y		Sem		SVR 8482598				2		3				0		1				4		30				5		27						7		37				6		69

				su		Y		Sem		SVR 8492229				1		2.2				0		1				5		31				5		31		Ht				6		35				6		64

				su		Y		Sem		SVR 8492259				1		2.2				0		1				5		32				5		30		Ht				7		36				6		63

				su		Y		Sem		SVR 8492909				4		3.8				3		19				4		28				3		18						3		17				6		65

				su		Y		HM		Topacio				2		2.9				0		1				3		21				4		25		Ht				5		27				5		59

												Stewart's wilt								Common rust												Northern leaf blight								Southern						Gray

								Seed												Old race*						New race**										Ht				leaf blight						leaf spot

				Type		KC		source		Hybrid				Rxn		Rate				Rxn		Rate				Rxn		Rate				Rxn		Rate		gene				Rxn		Rate				Rxn		Rate

																(1-9)						(%)						(%)						(%)								(%)						(%)

				su		Y		SnR		VY 2503 NG				7		5				4		25				5		33				6		36						4		25				6		71

				su		Y		SnR		VY 2536 NG				5		4.4				0		1				6		38				5		31						3		20				6		63

				su		BC		Rog		BC 4315				5		4.1				5		30				6		36				4		21						6		30				9		94

				su		BC		Cr		Honey & Cream				8		5.9				6		33				8		47				5		32						6		35				8		83

				su		BC		Cr		Quickie				8		6.3				9		50				9		55				9		56						7		36				8		80

				su		W		Sem		Snow Belle				8		6				5		28				7		40				6		39						3		19				7		76

				su		W		Sem		Viva				5		4				6		35				8		48				6		36						4		26				7		78

																				Sugary enhancer hybrids

				sesyn		Y		Cr		Blaze				3		3.2				5		28				6		34				5		27						7		36				9		90

				se		Y		Cr		Bodacious				4		3.9				5		26				5		31				6		35						5		28				8		82

				se		Y		Cr		Bodacious Rust				4		3.8				0		1				5		33				6		33						4		26				6		72

				sesu		Y		Sem		Cinch				8		6				7		39				6		37				4		22						3		22				7		78

				sesu		Y		Sem		Climax				4		3.9				0		1				4		29				7		41						1		8				6		71

				sesu		Y		Sem		El Toro				3		3.6				0		2				5		33				6		34						3		19				6		63

				se		Y		Sem		EX 8413067				3		3.4				5		28				6		35				6		35						4		23				9		94

				se		Y		Sem		EX 8414247				3		3.3				3		19				3		20				4		25						4		23				9		90

				se		Y		Sem		EX 8414907				5		4				6		37				6		37				7		40						8		43				9		89

				sesu		Y		Sem		EX 8441107				5		4				0		2				8		47				7		45						3		19				8		85

				sesu		Y		Sem		EX 8452067				3		3.6				0		1				4		26				8		48						7		37				6		73

				se		Y		Sem		EX 8471538				3		3.2				0		1				4		24				5		28						3		19				6		71

				sesu		Y		Sem		EX 8473488				5		4.1				6		36				7		41				6		35						8		41				9		98

				se		Y		Rog		GH 1665				8		5.9				0		1				7		41				6		38						3		17				6		71

				se		Y		Rog		GH 1829				4		3.7				2		14				0		0				6		33						7		37				6		68

				se		Y		Rog		GH 4809				8		5.9				0		1				5		31				5		30		Ht				6		30				5		59

				se		Y		Cr		Incredible				4		3.7				5		27				4		27				6		33						4		23				6		64

				se		Y		Cr		Incredible Rust				5		4				0		1				4		29				6		33						4		24				6		73

				se		Y		Rog		Kandy Plus				4		3.8				0		1				5		32				6		33						1		9

				se		Y		Mesa		Merlin				2		2.8				3		17				3		19				4		23						1		9				6		65

				se		Y		Cr		Miracle				1		2.3				3		17				4		24				4		21						3		21				8		83

				se		Y		Sem		PX 9363019				8		6.3				5		30				5		33				6		37						3		22				9		99

				se		Y		Sem		PX 9370068				7		5.4				7		40				7		42				7		45						7		40				7		78

				se		Y		Cr		Sugar Buns				7		5.2				6		34				7		43				5		30						4		24				9		88

				se		Y		Sem		SVR 8414797				8		5.8				6		38				6		35				8		46						9		46				9		94

				sesu		Y		Sem		SVR 8450257				4		3.7				6		35				6		36				8		49						7		38				9		91

				sesu		Y		Sem		SVR 8482478				2		3				0		1				3		22				6		34						4		23				6		69

												Stewart's wilt								Common rust												Northern leaf blight								Southern						Gray

								Seed												Old race*						New race**										Ht				leaf blight						leaf spot

				Type		KC		source		Hybrid				Rxn		Rate				Rxn		Rate				Rxn		Rate				Rxn		Rate		gene				Rxn		Rate				Rxn		Rate

																(1-9)						(%)						(%)						(%)								(%)						(%)

				se		Y		HM		Sweet Cheeks				7		5.6				9		60				9		52				9		54						7		39				9		95

				se		Y		Mesa		Tuxedo				6		4.7				2		15				3		20				3		17						3		22				6		71

				se		Y		Mesa		Welcome				8		5.8				7		40				7		40				4		21						5		29				8		86

				se		BC		Mesa		Accord				3		3.6				5		30				4		30				4		21		Ht				3		21				6		70

				se		BC		Cr		Ambrosia				3		3.6				5		30				5		32				5		30						6		30				7		78

				susesh2		BC		Rog		BC 4806				7		5.2				0		1				4		30				5		29						2		15				6		68

				sesyn		BC		Cr		Bojangles				4		3.9				5		28				5		31				4		25						4		24				9		88

				se		BC		Mesa		Bon Apetit				8		6.4				6		35				7		39				5		29						4		25				7		78

				sesyn		BC		Cr		Bravado				3		3.3				4		25				5		32				5		32						3		17				9		88

				se		BC		Mesa		Buckeye				1		2.4				4		23				4		27				4		23						6		31				6		63

				se		BC		Cr		Delectable				6		4.6				4		23				4		27				4		26						2		16				8		86

				se		BC		HM		Double Choice				7		5.3				5		30				6		37				9		53						9		49				9		99

				se		BC		Cr		Early Ambrosia				7		5.4				6		36				7		42				9		53						7		36				8		83

				se		BC		Mesa		Encore				3		3.1				2		15				3		19				5		32						3		22				6		66

				se		BC		Sem		EX 8410297				5		4.4				0		1				5		33				7		44						7		40				6		64

				se		BC		Sem		EX 8414777				6		4.9				3		19				4		26				6		37						6		33				6		65

				se		BC		Sem		Ex 8415097				2		2.8				3		18				4		27				4		21						5		28				6		64

				se		BC		Sem		EX 8415137				6		4.6				3		21				4		25				7		43						1		8				7		77

				se		BC		Cr		Fleet				9		6.8				7		39				6		37				7		45						5		28				9		88

				suse		BC		HM		HMX 0351 BES				8		6.2				8		48				8		47				9		57						6		31				9		94

				suse		BC		HM		HMX 0352 BES				3		3.6				5		28				4		26				6		35						6		35				9		95

				suse		BC		HM		HMX 0353 BEB				3		3.2				0		1				6		35				6		36						7		36

				suse		BC		HM		HMX 5348 BES				4		3.9				5		28				5		31				6		36						3		18				5		58

				suse		BC		HM		HMX 6357 BSB				5		4				5		28				6		35				6		36						3		18				6		72

				suse		BC		HM		HMX 7366 BES				3		3.3				6		38				6		35				5		31						3		20				8		85

				se		BC		Mesa		Lancelot				3		3.4				4		22				3		23				4		24						3		22				6		66

				se		BC		Mesa		Luscious				8		6				5		31				7		41				5		31						3		22				7		79

				se		BC		Cr		Mystique				4		3.8				6		37				8		47				3		13						5		28				7		78

				sesyn		BC		Sem		PX 9314639				3		3.4				2		15				2		18				4		20		Ht				7		37				8		81

				sesyn		BC		Sem		PX 9330109				7		5.1				5		27				7		39				5		29						6		34				6		67

				se		BC		Sem		PX 9367069				5		4.1				5		29				7		41				7		42						6		35				9		94

				se		BC		Sem		PX 9368038				5		4.4				4		22				4		27				6		38						3		21				6		70

				sesu		BC		Sem		PX 9368048				6		4.7				3		20				4		25				4		21						6		35				9		95

				se		BC		Sem		PX 9374048				3		3.1				5		27				5		31				5		28						4		25				6		70

												Stewart's wilt								Common rust												Northern leaf blight								Southern						Gray

								Seed												Old race*						New race**										Ht				leaf blight						leaf spot

				Type		KC		source		Hybrid				Rxn		Rate				Rxn		Rate				Rxn		Rate				Rxn		Rate		gene				Rxn		Rate				Rxn		Rate

																(1-9)						(%)						(%)						(%)								(%)						(%)

				se		BC		Mesa		Rapport				8		5.7				5		31				5		33				5		28						5		27				8		86

				se		BC		Sem		Seneca Nation				1		2.4				4		23				3		24				3		17						4		25				6		68

				se		BC		Sem		Seneca Spring				6		4.8				5		27				6		36				5		27						6		33				7		79

				se		BC		Sem		Sensor				5		4.3				3		21				4		26				4		26						2		14				6		65

				se		BC		HS		Sir Prise				8		6.4				7		42				7		44				5		32						3		21				8		84

				sesu		BC		Sem		SVR 08705482				6		4.7				0		4				8		47				6		34						9		59				9		93

				se		BC		Sem		SVR 08705488				5		4				0		1				7		44				6		33						9		52				9		91

				se		BC		Sem		SVR 8471748				7		5.1				3		17				4		28				5		30						9		46				9		92

				suse		BC		HM		Sweet Chorus				7		5.2				7		44				8		46				8		49						8		42				9		94

				se		BC		HM		Sweet Rhythm				4		3.7				7		40				8		48				6		33						3		19				6		73

				se		BC		HM		Sweet Symphony				6		4.7				9		53				9		54				8		46						3		19				8		81

				se		BC		Cr		Trinity				7		5.1				7		43				7		43				6		38						5		27				9		95

				se		BC		Sem		Wizard				7		5.6				5		27				6		35				7		40						5		27				6		71

				se		W		Sdw		97 6448				2		2.7				5		27				7		43				4		25						3		18				9		92

				se		W		Sdw		97 6449				1		2.3				4		24				5		33				3		18						2		11				9		89

				sesyn		W		Cr		Alexis				4		3.8				5		26				5		31				4		25						3		17				7		77

				se		W		Cr		Argent				3		3.6				5		30				6		35				4		22						3		20				6		73

				se		W		HM		Brilliance				3		3.2				5		28				4		26				4		26						3		21				9		88

				se		W		Mesa		Cloud Nine				4		3.7				5		31				6		34				5		27						5		28				8		82

				se		W		Sdw		Faith				5		4.2				4		24				6		35				5		28						5		27				7		77

				se		W		Cr		Frosty				6		4.7				7		38				7		39				7		40						4		26				8		81

				se		W		HM		HMX 0350 WE				5		4				6		35				6		37				5		28						5		27				7		74

				se		W		Mesa		MM 10502				3		3.3				6		33				6		34				4		23						4		25				7		79

				se		W		Mesa		MM 10820				6		4.7				6		36				7		38				4		24						3		19				6		66

				se		W		Mesa		MM 20183				6		4.6				6		32				6		34				4		22						4		25				6		73

				se		W		Mesa		MM 20250				3		3.3				5		30				5		33				5		29						7		38				8		86

				se		W		Mesa		MM 20424				4		3.9				5		29				6		34				4		23						7		37				8		80

				se		W		Mesa		MM 20425				3		3.3				5		28				6		35				4		23						6		30				6		69

				se		W		Sem		Seneca Sensation				3		3.6				4		24				4		27				4		25						2		12				9		89

				se		W		Rog		Silver Knight				8		6.4				5		28				6		34				9		58						4		24				9		98

				se		W		HM		Silverado				2		2.8				5		28				6		35				6		34						5		29				7		76

				se		W		Mesa		Sugar Snow II				8		6.2				6		32				6		36				5		27						6		34				9		94

				se		W		HM		Sweet Ice				6		4.6				8		49				9		53				6		34						3		21				9		94

				se		W		HM		Sweet Satin				2		2.8				8		46				7		43				4		20						2		15				5		53

												Stewart's wilt								Common rust												Northern leaf blight								Southern						Gray

								Seed												Old race*						New race**										Ht				leaf blight						leaf spot

				Type		KC		source		Hybrid				Rxn		Rate				Rxn		Rate				Rxn		Rate				Rxn		Rate		gene				Rxn		Rate				Rxn		Rate

																(1-9)						(%)						(%)						(%)								(%)						(%)

																				shrunken-2 hybrids

				sh2		Y		AC		ACX 427 (610)				8		6.1				0		1				7		42				6		36						5		29				7		78

				sh2		Y		AC		ACX 908				7		5.4				0		3				7		39				5		32		Ht				8		42				7		74

				sh2		Y		AC		ACX 909				6		4.8				0		1				7		39				6		38		Ht				3		18				6		63

				sh2		Y		AC		ACX 933				7		5.1				0		1				7		40				5		29		Ht				6		32				8		80

				sh2		Y		AC		ACX 934				7		5.6				0		1				6		36				7		40		Ht				4		26				7		76

				sh2		Y		AC		ACX 945				7		5.3				0		1				8		46				6		34		Ht				5		27				6		73

				sh2		Y		Cr		Assure				6		4.8				0		1				7		39				4		25		Ht				2		12				6		64

				sh2		Y		HM		Bandit				5		4.2				0		1				7		38				7		40						1		10				7		74

				sh2		Y		Sem		Brigadier				7		5.4				5		27				6		36				3		15		Ht				3		17				6		63

				sh2		Y		Sem		Brut				3		3.6				3		19				4		28				3		16		Ht				2		15				6		68

				sh2		Y		Cr		Contender				9		6.7				0		1				7		42				5		31						3		17				8		83

				sh2		Y		Cr		Crisp n Sweet 710				4		3.9				5		29				6		37				3		19		Ht				1		9				7		78

				sh2		Y		Cr		Crisp n Sweet 710 A				4		3.7				5		26				6		34				2		11		Ht				1		4				6		67

				sh2		Y		Cr		Crisp n Sweet 710 RR				2		3				0		4				5		33				2		11		Ht				2		11				6		62

				sh2		Y		Cr		Crisp n Sweet 710 ARR				2		2.7				0		1				5		33				2		11		Ht				1		7				6		61

				sh2		Y		HM		Day Star				2		2.6				5		27				5		32				1		2		Ht				1		9				5		48

				sh2		Y		Sem		Diva				3		3.6				0		1				5		31				5		27						2		16				6		67

				sh2		Y		Sem		EX 8410057				5		4.1				0		1				6		35				3		18		Ht				1		9				6		65

				sh2		Y		Sem		EX 8415037				3		3.6				0		1				7		39				3		16		Ht				1		8				6		60

				sh2		Y		Sem		EX 8415257				5		4				0		1				7		39				4		20						2		16				6		69

				sh2		Y		Sem		EX 8462518				2		2.9				5		27				5		33				4		24		Ht				2		13				6		60

				sh2		Y		Sem		EX 8492829				3		3.4				0		1				7		39				5		32						2		15				7		77

				sh2		Y		Sdw		Flagship II				3		3.6				0		0				6		35				4		20		Ht				2		11				6		60

				sh2		Y		Cr		Gallant				4		3.7				5		30				7		39				5		31						2		13				6		73

				sh2		Y		GG		Green Giant Code 107				3		3.1				0		1				6		36				4		21						3		21				6		73

				sh2		Y		GG		Green Giant Code 109				5		4.1				0		1				3		22				5		28						2		11				7		75

				sh2		Y		Rog		GSS 0966 VP				1		2.3				2		14				0		0				2		12		Ht				8		43				6		61

				sh2		Y		Rog		GSS 0978 VP				4		3.9				1		10				0		0				4		23		Ht				6		33				6		68

				sh2		Y		Rog		GSS 3381				2		2.7				0		1				4		25				1		7		Ht				2		13				3		37

				sh2		Y		Rog		GSS 4644				4		3.9				4		24				4		29				3		19		Ht				2		14				5		59

				sh2		Y		Rog		GSS 5771				6		4.9				0		1				4		28				3		14		Ht				7		36				5		58

				sh2		Y		Rog		GSS 5865				9		6.6				0		1				5		31				5		27		Ht				2		15				6		66

				sh2		Y		Rog		GSS 8357				2		2.9				0		1				5		31				3		16		Ht				2		13				6		63

				sh2		Y		HM		HM 2384 S				5		4				0		1				6		34				6		36						2		14				5		51

												Stewart's wilt								Common rust												Northern leaf blight								Southern						Gray

								Seed												Old race*						New race**										Ht				leaf blight						leaf spot

				Type		KC		source		Hybrid				Rxn		Rate				Rxn		Rate				Rxn		Rate				Rxn		Rate		gene				Rxn		Rate				Rxn		Rate

																(1-9)						(%)						(%)						(%)								(%)						(%)

				sh2		Y		HM		HMX 0355 S				4		3.7				0		1				7		39				5		29						1		9				6		68

				sh2		Y		HM		HMX 0393 S				6		4.9				0		1				4		28				6		33						3		17

				sh2		Y		HM		HMX 0394 S				5		4.3				0		1				5		31				1		6		Ht				3		22				6		63

				sh2		Y		HM		HMX 8392 S				2		2.6				0		1				7		38				5		27						2		14				6		62

				sh2		Y		SnR		HY 1558 NG				3		3.4				0		1				5		32				5		28						6		31				8		81

				sh2		Y		SnR		HY 1734 NG				2		3				0		1				5		33				4		20						3		19				6		68

				sh2		Y		Rog		Impulse				8		5.7				5		31				7		40				9		53						2		12				9		91

				sh2		Y		Cr		Marvel				7		5.3				0		1				7		39				5		28						3		19				9		91

				sh2		Y		Cnt		Mirai 001				4		3.8				4		23				4		26				6		33						3		22				7		74

				sh2		Y		Cnt		Mirai 002				4		3.8				4		25				4		25				6		34						4		24				7		78

				sh2		Y		Cnt		Mirai 003				3		3.2				5		30				6		37				6		33						5		27				6		63

				sh2		Y		Cnt		Mirai 005				5		4.5				4		22				4		28				5		28						7		36				6		61

				sh2		Y		Cr		Missouri				3		3.6				5		31				7		38				4		26						3		17				6		72

				sh2		Y		HM		Morning Star				3		3.6				0		1				6		34				1		4		Ht				1		7				5		47

				sh2		Y		Sem		Oh So Sweet				4		3.9				7		39				7		44				7		44						2		14				7		77

				sh2		Y		Rog		Prime Plus				1		2				0		1				6		36				2		11		Ht				7		37				6		67

				sh2		Y		Rog		Primetime				2		2.7				6		35				6		37				3		13		Ht				8		45				6		64

				sh2		Y		Sem		Punch Line				4		3.8				6		34				7		39				3		16		Ht				2		13				6		63

				sh2		Y		Sem		PX 9362379				3		3.3				4		25				5		33				4		20		Ht				1		10				6		71

				sh2		Y		Sem		PX 9381169				2		3				0		1				4		27				3		18		Ht				2		16				6		71

				sh2		Y		Sem		PX 9381178				5		4.4				4		24				4		30				3		19		Ht				1		8				6		73

				sh2		Y		HM		Rustler				2		2.9				0		1				6		37				5		30						1		10				5		50

				sh2		Y		Cr		Samson				6		4.8				0		4				9		52				6		36						4		23				8		83

				sh2		Y		Sem		Stetson				1		2.4				0		1				7		39				4		25						1		10				6		70

				sh2		Y		AC		Summer Sweet 7630				2		3				5		30				6		34				2		12		Ht				2		12				6		65

				sh2		Y		HM		Sun Volt				5		4.3				0		1				6		36				6		38						2		11				6		70

				sh2		Y		Rog		Supersweet Jubilee Plus				7		5.1				0		2				5		33				7		41						3		17				6		69

				sh2		Y		HM		Sure Gold				3		3.2				0		1				6		34				5		28						2		14				5		47

				sh2		Y		Sem		SVR 08705746				5		4.4				5		29				7		39				5		31						2		14				7		76

				sh2		Y		Sem		SVR 08705797				4		3.9				0		2				9		56				8		47						5		28				7		77

				sh2		Y		Sem		SVR 08705809				6		4.7				0		1				9		54				7		40						4		26				9		88

				sh2		Y		Sem		SVR 08709059				1		2.2				0		1				4		28				4		25		Ht				1		8				5		48

				sh2		Y		Sem		SVR 8415217				6		4.7				0		1				6		35				3		18		Ht				2		13				7		78

				sh2		Y		Sem		SVR 8460758				7		5.1				0		1				6		35				3		17		Ht				3		17				6		68

												Stewart's wilt								Common rust												Northern leaf blight								Southern						Gray

								Seed												Old race*						New race**										Ht				leaf blight						leaf spot

				Type		KC		source		Hybrid				Rxn		Rate				Rxn		Rate				Rxn		Rate				Rxn		Rate		gene				Rxn		Rate				Rxn		Rate

																(1-9)						(%)						(%)						(%)								(%)						(%)

				sh2		Y		Sem		SVR 8460768				4		3.9				0		1				4		30				4		21		Ht				5		28				6		63

				sh2		Y		Sem		SVR 8461358				9		6.7				0		1				6		34				4		25						1		8				6		62

				sh2		Y		HM		Ultimate				1		2.1				5		27				6		35				3		14		Ht				1		6				5		46

				sh2		Y		Sem		XP 8414737				3		3.3				0		1				6		38				4		21						3		17				6		69

				sh2		Y		IFS		XTH 90570				3		3.4				7		39				7		39				7		43						5		28				9		91

				sh2		Y		IFS		Xtra Tender 171A				3		3.4				0		1				6		38				4		25						3		17				7		78

				sh2		Y		IFS		Xtra Tender 175A				4		3.8				5		31				7		38				6		39						7		40				8		83

				sh2		Y		IFS		Xtra Tender 176A				6		4.6				6		35				6		38				6		38						5		27				7		78

				sh2		Y		IFS		Xtra Tender 177A				2		2.6				5		27				6		35				6		33						3		21				6		73

				sh2		Y		IFS		Xtra Tender 178A				5		4.4				6		33				7		40				5		29		Ht				5		28				6		66

				sh2		Y		IFS		Xtra Tender 179A				1		2.1				4		23				5		33				5		29						5		28				6		66

				sh2		Y		HM		Zenith				1		2.4				6		33				7		40				4		26						1		9				6		62

				sh2		BC		AC		ACX 946				6		4.9				0		3				9		50				5		31		Ht				4		25				6		73

				sh2		BC		AC		ACX 950				3		3.3				5		31				6		36				6		33						3		22				7		76

				sh2		BC		Sem		Broadway				5		4.2				0		1				8		45				4		22		Ht				2		15				6		66

				sh2		BC		Rog		BSS 0977				4		3.7				0		0				0		0				2		9		Ht				6		31				5		55

				sh2		BC		Rog		BSS 1690				7		5				4		22				4		30				3		17						1		9				6		73

				sh2		BC		Rog		BSS 8142				5		4.3				3		17				3		23				2		10		Ht				2		12				3		36

				sh2		BC		HM		Candy Corner				4		3.9				0		1				8		48				6		39						3		22				8		82

				sh2		BC		HM		Candy Store				3		3.3				4		25				6		35				5		31						3		17				6		73

				sh2		BC		HM		Confection				6		4.9				8		48				9		55				9		64						3		22				9		90

				sh2		BC		Sem		EX 8415277				3		3.3				0		1				6		35				4		21						4		24				6		63

				sh2		BC		HM		Fantasy				9		7.2				7		43				8		48				8		51						6		33				9		98

				sh2		BC		SnR		HB 1800 NG				2		2.9				0		1				6		36				2		12		Ht				5		29				6		69

				sh2		BC		HM		HMX 8343 BS				1		1.9				0		1				5		32				1		2		Ht				1		9				5		49

				sh2		BC		HM		HMX 8344 BS				2		2.8				0		1				7		44				6		38						3		17				6		64

				sh2		BC		HM		HMX 9348 BS				7		5				9		54				9		62				9		53						3		21				9		91

				sh2		BC		Sem		Hollywood				4		3.7				0		1				6		38				5		29						4		25				6		65

				sh2		BC		Cr		Phenomenal				5		4				5		30				7		39				5		30						4		24				6		63

				sh2		BC		Sem		PX 9362439				7		5.6				4		23				4		27				3		19						3		19				6		66

				sh2sy		BC		Sem		PX 9364169				6		4.7				0		1				4		26				3		15		Ht				3		17				6		72

				sh2		BC		Sem		PX 9380029				7		5.2				6		34				7		38				5		28		Ht				2		13				7		78

				sh2		BC		Sem		PX 9382019				4		3.8				0		1				6		34				2		12		Ht				2		16				6		60

				sh2		BC		IFS		Sch 15001				3		3.2				5		30				7		39				5		32						3		22				6		68

												Stewart's wilt								Common rust												Northern leaf blight								Southern						Gray

								Seed												Old race*						New race**										Ht				leaf blight						leaf spot

				Type		KC		source		Hybrid				Rxn		Rate				Rxn		Rate				Rxn		Rate				Rxn		Rate		gene				Rxn		Rate				Rxn		Rate

																(1-9)						(%)						(%)						(%)								(%)						(%)

				sh2		BC		IFS		Sch 15003				6		4.6				6		33				7		39				5		32		Ht				6		33				9		92

				sh2		BC		AC		Summer Sweet 8102				4		3.7				4		25				6		34				3		15		Ht				1		6				6		65

				sh2		BC		Sem		SVR 08705788				5		4.4				0		2				7		42				5		31						5		27				6		69

				sh2		BC		Cr		Tango				3		3.4				4		24				4		30				5		27						2		13				6		72

				sh2		BC		HM		Twin Star				1		2.1				0		1				6		38				1		3		Ht				2		13				6		66

				sh2		BC		IFS		Xtra Tender 270 A				6		4.6				7		41				8		46				7		45						3		21				8		83

				sh2		BC		IFS		Xtra Tender 271A				3		3.2				5		31				7		40				6		39						4		24				8		81

				sh2		BC		IFS		Xtra Tender 272A				4		3.9				7		43				8		46				8		47						3		20				8		84

				sh2		BC		IFS		Xtra Tender 273A				6		4.7				4		24				7		40				7		42						7		36				6		72

				sh2		BC		IFS		Xtra Tender 275A				6		4.9				7		39				7		42				6		34		Ht				6		30				7		79

				sh2		BC		IFS		Xtra Tender 276A				6		4.7				7		38				6		36				6		34						3		17				8		80

				sh2		BC		IFS		Xtra Tender 277A				2		3				4		25				5		33				5		32						2		15				6		70

				sh2		BC		IFS		Xtra Tender 278A				3		3.3				5		26				5		32				4		21		Ht				2		13				6		71

				sh2		BC		IFS		Xtra Tender 282A				2		2.9				0		1				4		29				2		11		Ht				2		11				6		65

				sh2		BC		Sak		Yumeno Corn				6		4.8				0		1				6		37				4		24		Ht				3		19				8		80

				sh2		W		Sem		Dreamer				7		5.1				5		31				4		29				6		34						3		22				6		71

				sh2		W		HM		FMX 413				6		4.8				0		1				7		39				5		31						2		12				6		68

				sh2		W		Sem		Frontier				6		4.9				6		32				6		38				5		27		Ht				6		32				6		65

				sh2		W		HM		HMX 0356 W5				1		1.9				0		1				5		32				1		3		Ht				2		13				3		33

				sh2		W		Cr		How Sweet It Is				5		4				5		31				7		40				5		32						3		22				6		63

				sh2		W		SnR		HW 1287 NF				5		4.3				6		34				7		39				6		38						3		20				5		51

				sh2		W		SnR		HW 1292 NF				7		5.1				6		32				7		38				5		32						4		24				5		58

				sh2		W		HM		Ice Queen				6		4.7				0		1				8		47				6		36						4		23				6		67

				sh2		W		Sak		Millenium				1		2.2				0		1				6		35				3		18		Ht				1		7				6		62

				sh2		W		Sem		PX 9375029				7		5.2				5		27				4		30				5		29		Ht				6		33				6		70

				sh2		W		Sem		PX 9380039				6		4.8				6		34				6		36				5		29		Ht				2		15				6		73

				sh2		W		HM		Silver Dollar				3		3.6				7		41				8		45				3		17						5		27				7		75

				sh2		W		HM		Snow White				8		6				9		56				9		50				7		42						1		10				8		81

				sh2		W		Sem		Sugar Bowl				6		4.8				5		28				5		33				4		21						2		11				6		65

				sh2		W		AC		Summer Sweet 7631				1		2.1				5		29				7		39				2		12		Ht				1		10				6		67

				sh2		W		AC		Summer Sweet 781 Ultra				1		2.3				6		33				7		42				3		19						2		15				7		74

				sh2		W		Sem		SVR 08705770				5		4.2				0		1				6		35				5		27						6		31				6		64

				sh2		W		Sem		SVR 08705771				3		3.6				0		2				4		30				3		17		Ht				3		22				6		64

				sh2		W		Sem		SVR 08705779				4		3.7				0		1				4		28				3		16		Ht				3		19				6		62

												Stewart's wilt								Common rust												Northern leaf blight								Southern						Gray

								Seed												Old race*						New race**										Ht				leaf blight						leaf spot

				Type		KC		source		Hybrid				Rxn		Rate				Rxn		Rate				Rxn		Rate				Rxn		Rate		gene				Rxn		Rate				Rxn		Rate

																(1-9)						(%)						(%)						(%)								(%)						(%)

				sh2		W		HM		Sweet Magic				5		4.2				9		56				9		57				6		38						4		26				9		96

				sh2		W		Rog		WSS 1921				6		4.6				0		1				6		37				3		14		Ht				2		16				5		56

				sh2		W		Rog		WSS 9870				3		3.2				0		1				8		45				2		11		Ht				6		32				6		63

				sh2		W		IFS		Xtra Tender 372A				3		3.1				8		47				7		41				6		35						2		16				8		84

				sh2		W		IFS		Xtra Tender 374A				6		4.6				5		28				6		35				6		38						3		22				6		72

				sh2		W		IFS		Xtra Tender 376A				7		5.1				6		36				6		37				7		40						4		23				6		71

				sh2		W		IFS		Xtra Tender 378A				2		2.6				5		26				6		36				4		22		Ht				2		12				6		69

				sh2		W		IFS		Xtra Tender 382A				2		3				0		1				5		32				2		12		Ht				2		11				6		69

				sh2		M		HM		Indian Summer				9		6.7				9		52				9		55				7		45						3		19				8		86

										BLSD k=100						0.88						5.8						5.9						6.4								6.3						13.6

										Mean						4						29.3*						33.4						29.8								22.6						72.4

										SD						1.17						9.6*						9.8						11.7								9.6						12.5

										Minimum						1.9						0						0						2								4						30

										1st Quartile						3.2						1						29						22								15						65

										Median						3.9						18						34						29								22						71

										3rd Quartile						4.8						30						39						38								29						80

										Maximum						7.3						60						62						64								59						100

				*Old race of rust - avirulent against the Rp1-D gene (mean and standard deviation excluding Rp1-D resistant hybrids)

				**New race of rust - virulent against the Rp1-D gene

				Type = endosperm type:  su - sugary, se - sugary enhancer, sh2 - shrunken-2

				KC = kernel color:  BC - bicolored, W - white, Y - yellow, M - multi-colored

				Seed source: AC - Abbott & Cobb, Cnt - Centest, Cr - Crookham Company, DM - Del Monte, GG - Green Giant/Pillsbury, HM - Harris Moran,

				IFS - Illinois Foundatin Seeds, Mesa - Mesa Maize, Rog - Rogers (Syngenta), Sak - Sakata, Sem - Seminis (Asgrow/Seneca), SnR - Snowy River

				Rate - disease rating:  0 to 100% leaf area infected (common rust, NLB, SLB, GLS), 1 to 9 scale (Stewart's wilt)

				Rxn - classification of hybrid disease reaction:								1 - resistsant

												3 - moderately resistant

												5 - moderate

												7 - moderately susceptible

												9 - susceptible






