SWEET CORN DISEASES AND SOURCES OF RESISTANCE
William F. Tracy ¥

The most troublesome diseases of sweet corn in our region continue to be northern corn leaf
blight (Exserohilum turcicum) and common rust (Puccinia sorghi). From central Illinois south,
Stewart’s wilt (Erwinia stewartii) can also be a problem. In certain environments and years maize
dwarf mosaic and sugar cane mosaic virus can cause problems. With increased minimum tillage
anthracnose (Colletotrichum graminicola) and Goss’s wilt (Clavibacter michiganense subsp.
nebraskensis) can occur. For most of these diseases, sources of resistance exist and commercial
cultivars have been developed with resistance. However, we know from experience that for many of
these diseases the casual organisms can rapidly evolve virulence in response genetic resistance. The
UW sweet corn breeding program continues to screen exotic germplasm to look for more diverse
sources of resistance and incorporate these genes into adapted material.

Sweet Corn Inbreds and Hybrids

The University of Wisconsin sweet corn breeding continues to develop and release sweet corn
inbreds after they have been tested in hybrid combination. Occasionally we will also release hybrids.
We concentrate on sugary enhancer (sul sel) (Table 1) and supersweet (sh2) (Table 2). In both these
endosperm types we focus on improved eating quality (flavor, tenderness, and texture). After many
years of work we have developed sugary enhancer inbreds with high levels of se type quality (Table
3). Due to the difficulty in developing se quality we have paid less attention in this material to disease
resistance. In the supersweet germplasm we have a had a strong effort in improving resistance to
MDMV/SCMV, common rust (Puccinia sorghi) and northern leaf blight (Exserohilum turcicum).

Disease Resistance from Exotic x Temperate Sweet Corn Populations

We are making extensive use of tropical germplasm in our
breeding program. Generally we work with populations that are 25-
50% tropical and 50-75% high quality temperate sweet corn. The main
breeding objective for these populations is disease resistance, but many
seem to have unique quality factors and other traits such as cold
tolerance. We are employing both recurrent selection and line
development to develop useful germplasm. Inbreds 04030 - 04037 in
Table 3. were derived from this program. They are all highly resistant
to MDMYV and SCMV and have high levels of polygenic resistance to
common rust (Puccinia sorghi). They have excellent agronomic (stalk
and root strength) and good quality. Hybrids using these inbreds have
already shown commercial potential. We have much more tropical by Figure 1
temperate germplasm in the pipeline. In 2008 we found very
high levels of resistance to northern corn leaf blight in some of
the newest lines (Figure 1).
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Rust Resistant Inbreds

In 2008 we tested a new group of rust resistant inbreds. These inbreds are in both sh2 and
sel endosperm types. These inbreds are exciting because the source of resistance is a stack of three
Rpl alleles developed by Scott Hulbert formally of Kansas State. The resistance was effective this
year and some of the new inbreds had high table quality. This was particularly exciting for the
sugary enhancer germplasm. Much of the commercial sugary enhancer germplasm is very
susceptible to common rust. We believe this germplasm has great potential.

Population Releases

We have released the following populations
* Mexican Dent sh2
— 50% temperate sweet
— Excellent resistance to MDMYV and common rust
e Caribbean Flint sh2
— 50% temperate sweet
— Selected for res. to NCLB
e Hawaiian temperate btl
— 50% temperate sweet
— Excellent resistance to MDMYV and common rust
— Poor NCLB resistance
e Redsul (temperate)
—  Excellent rust resistance
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Table 1. UW-Madison 2008 advanced sugary enhancer hybrid trial.

Inbred Tester Flavor = Tenderness Ear appearance  Overall Pollen Silk
-------- 1to 5 scale,1 worst 5 best------ Days
05407 A 4.3 4.0 3.3 3.7 47 49
05408 A 4.3 4.0 3.7 3.7 46 48
05411 B 4.3 4.0 3.3 3.7 46 48
05416 B 4.0 3.3 3.3 3.3 46 48
04834b C 4.0 3.7 3.3 3.3 49 51
05410 D 4.0 3.7 4.0 4.0 46 48
05412 A 4.0 3.7 3.7 3.7 46 48
04401 C 4.0 4.0 3.7 3.7 46 48
03418a D 4.0 4.0 4.0 4.0 54 56
A 05401 4.0 4.0 3.7 3.7 48 50
05405 A 4.0 4.0 4.0 4.0 46 48
05405 B 4.0 4.0 35 35 46 48
05406 D 4.0 4.0 4.0 4.0 50 52
05410 B 4.0 4.0 4.0 3.7 45 47
05415 B 4.0 4.0 3.3 3.3 46 48
05421a C 4.0 4.0 3.3 3.0 46 48
02404 E 4.0 4.3 4.0 4.0 53 55
04823 B 4.0 4.3 3.0 3.0 46 48
04834a C 4.0 4.3 3.3 3.7 51 53
05416 D 3.7 3.7 3.3 3.3 56 58
04806 B 3.7 4.0 3.7 3.7 45 47
05405 D 3.7 4.0 3.3 3.3 50 52
05407 D 3.7 4.0 3.7 3.7 50 52
05421b C 3.7 4.0 3.3 3.3 44 46
04819 B 3.7 4.3 4.0 3.7 50 52
05404 D 3.7 4.3 3.3 3.3 48 50
05402 D 3.3 3.0 4.3 4.0 50 52
05404 B 3.3 4.0 3.0 3.0 48 50
04802 B 3.3 4.3 4.0 3.3 46 48
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Table 2. UW-Madison 2008 advanced supersweet hybrid sweet corn trial.

Inbred Tester Flavor  Tenderness Ear appearance  Overall Pollen Silk
———————— 1to 5 scale,1 worst 5 best------ Days
05081b 1 4.7 4.0 4.0 4.0 55 57
01001 6 4.7 4.0 3.7 3.7 50 52
05047a 1 4.3 4.0 3.7 3.7 55 57
05047b2 1 4.3 4.0 4.3 4.0 54 56
05054 1 4.3 4.0 3.7 3.7 57 59
05063 1 4.3 4.0 3.3 3.3 57 59
05066a 1 4.3 4.0 3.0 3.0 59 61
05070b 2 4.3 4.0 4.0 3.7 57 59
05075 3 4.3 4.0 4.3 4.0 54 56
03031 4 4.3 3.7 3.7 3.7 56 58
05047b1 1 4.3 3.7 4.0 3.7 55 57
05081a 3 4.3 3.7 3.7 3.7 53 55
05042 3 4.3 3.7 3.7 3.7 54 56
05081a 1 4.3 3.3 3.7 3.7 53 55
05032b 1 4.0 4.3 3.3 3.3 52 54
05069b 2 4.0 4.3 3.7 3.7 54 56
05069b 3 4.0 4.3 3.7 3.7 58 60
05070a 2 4.0 4.3 4.0 3.7 54 56
05032al 2 4.0 4.0 4.0 4.0 53 55
05032a2 2 4.0 4.0 4.0 4.0 52 54
05032al 1 4.0 4.0 3.7 3.7 54 56
05032a2 1 4.0 4.0 3.3 3.3 54 56
05042 3 4.0 4.0 3.3 3.3 57 59
05051 1 4.0 4.0 3.7 4.0 55 57
05054 2 4.0 4.0 4.0 4.0 54 56
05069a 2 4.0 4.0 3.3 3.3 61 63
92054 5 4.0 3.7 3.7 3.7 54 56
05016 4 4.0 3.7 3.7 3.7 54 56
05050a 2 4.0 3.7 4.3 4.0 54 56
05050b 2 4.0 3.7 3.7 4.0 54 56
05051 3 4.0 3.7 3.7 4.0 57 59
05081b 3 4.0 3.3 3.7 3.7 54 56
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