
Title: "Mitigating soybean root and seedling diseases in Kansas." (FY2021-2022) 
PIs: Chris Little, Eric Adee, and Gretchen Sassenrath 
 
Objective 1. Discover resistance to fungal pathogens. 
 
Efforts during FY2021-2022 have focused on testing Kansas variety trial selections and K-State 
breeding varieties using the SDS toxin assay, rolled-towel assay, layer-cake assay, and seed-plate 
assay. 

 
Figure 1. General outline of soybean screening experiments for SDS, seedling disease, and 
charcoal rot. 

 
The SDS toxin assay is used to assess 
toxin sensitivity and resistance. It 
has also been useful in determining 
entries that are senescent vs. non-
senescent. Senescent entries wilt, 
become chlorotic and necrotic, and 
roll at the leaf edges after stem 
cutting. However, non-senescent 
entries remain green. 
 
 
Figure 2. Example of the toxin assay. 
Note that the toxin resistant plants 
(left panel) remain green versus 
toxin sensitive (right panel). "-Tox" = 
no toxin added; "+Tox" = toxin 
added.



 
 
Figure 3. Screening of K-State breeding varieties using the toxin assay. See explanation below. 
 
Both senescence and toxin reaction were evaluated using a 1-5 scale. Non-senescent seedlings were rated 1-2 vs. senescent seedlings 
that were rated 3-5. Toxin resistant plants were rated 1-2 vs. toxin sensitive plants that were rated 3-5. Overall ratings, in the third 
column of each set, represent the maximum value across both senescence and toxin reactions. The best performing varieties were 
rated 1-2, and the value is boxed in bold. 
 

GENOTYPE GENOTYPE GENOTYPE GENOTYPE
replication 1 2 3 4 5 1 2 3 4 5 replication 1 2 3 4 5 1 2 3 4 5 replication 1 2 3 4 5 1 2 3 4 5 replication 1 2 3 4 5 1 2 3 4 5

e4993 1 1 5 1 1 4 2 3 6 6 6 K16-1218 1 6 6 1 1 3 6 3 6 6 6 K16-1649 2 1 2 1 1 1 2 1 2 1 2 K16-1874 5 6 6 6 1 6 3 6 6 6 6
K14-1717-1 1 1 4 6 4 6 2 6 6 6 6 K16-1221 2 1 6 4 6 2 2 6 2 2 6 K16-1651 2 1 5 2 3 2 4 6 2 3 6 K16-1875 2 5 3 6 3 6 6 6 2 4 6
K14-1717-5 6 6 6 5 6 6 6 6 6 6 6 K16-1222 1 6 6 2 6 6 6 2 3 2 6 K16-1659 2 6 1 1 1 2 6 2 2 1 6 K16-1879-1 1 1 1 1 3 3 4 3 2 2 4

K16-1066 1 2 1 1 1 3 1 2 2 2 3 K16-1227 5 6 1 5 5 5 4 6 4 1 6 K16-1662 2 1 3 4 4 3 1 3 2 5 5 K16-1879-2 1 1 1 1 1 4 3 6 2 2 4
K16-1068 2 1 2 2 1 2 2 2 2 1 2 K16-1228 6 1 1 6 6 4 4 2 5 2 6 K16-1664 1 1 2 2 3 2 2 3 4 2 4 K16-1880 2 1 1 1 1 4 3 3 3 4 3
K16-1071 1 1 3 2 1 3 2 3 2 3 3 K16-1229 2 5 5 2 6 2 5 2 5 2 6 K16-1675 2 3 2 1 2 2 6 2 2 1 5 K16-1881 1 2 2 1 1 3 6 5 4 6 4
K16-1072 3 3 3 3 4 3 3 2 2 3 3 K16-1231 1 6 6 6 1 2 4 3 6 3 6 K16-1685 2 1 3 2 1 1 1 2 3 2 3 K16-1882 3 6 1 2 1 4 6 4 3 2 6
K16-1081 1 1 1 1 1 3 1 2 2 2 2 K16-1233 1 6 1 1 1 5 4 4 6 3 6 K16-1687 3 2 1 1 1 1 4 5 3 2 4 K16-1884 1 5 1 1 1 2 5 6 6 2 6
K16-1084 1 1 1 1 1 2 2 2 2 3 2 K16-1235 6 5 3 2 6 6 5 5 4 6 6 K16-1690 1 1 3 3 2 2 2 3 2 2 3 K16-1889 1 1 2 2 2 4 4 2 4 4 3
K16-1091 2 2 3 2 2 2 3 3 2 2 3 K16-1245 1 1 1 1 3 6 4 6 5 1 5 K16-1696 1 3 4 4 5 5 3 6 6 1 6 K16-1903 3 2 1 1 1 4 6 6 6 6 5
K16-1098 1 1 1 1 1 2 3 1 2 2 2 K16-1467 2 6 6 2 6 6 5 6 5 6 6 K16-1698 2 1 1 1 5 3 5 5 5 3 5 K16-1914 2 2 2 2 1 2 3 2 3 2 3
K16-1099 3 2 2 2 2 4 3 4 3 4 4 K16-1472 6 1 6 6 5 2 2 6 6 2 6 K16-1702 6 6 6 6 6 6 6 6 6 6 6 K16-1917 1 1 2 2 4 6 3 5 4 6 5
K16-1100 1 2 1 2 1 2 2 2 2 2 2 K16-1488 6 1 1 6 6 5 1 1 2 1 6 K16-1704 5 5 4 6 6 3 6 4 6 4 6 K16-1989 2 1 1 1 1 1 2 2 1 2 2
K16-1106 1 3 2 2 2 2 4 3 2 2 4 K16-1492 2 2 2 2 1 3 3 3 3 3 3 K16-1706 6 6 5 5 6 6 2 6 6 6 6 K16-1991 1 2 1 1 1 2 3 4 3 4 3
K16-1107 2 2 2 1 1 2 2 2 2 2 2 K16-1498 1 1 5 4 6 2 3 4 3 6 6 K16-1716 2 3 2 1 6 6 6 6 5 6 6 K16-1999 6 1 5 4 1 4 1 3 4 1 5
K16-1114 1 1 1 1 1 2 3 2 2 2 2 K16-1501 6 6 6 6 6 1 5 6 6 6 6 K16-1722 2 2 2 2 2 5 3 5 6 3 4 K16-2001 1 1 3 2 2 1 4 3 2 2 4
K16-1153 1 1 1 1 1 2 2 2 1 2 2 K16-1502 1 5 6 6 6 2 2 2 2 2 4 K16-1723 6 6 6 5 5 6 6 6 6 6 6 K16-2010 5 1 3 1 1 6 6 3 5 6 6
K16-1154 1 3 1 3 1 2 3 2 2 2 3 K16-1503 6 6 4 1 4 1 6 2 1 2 6 K16-1729 5 6 6 6 6 6 6 6 6 5 6 K16-2012-1 6 6 5 6 4 6 6 6 5 5 6
K16-1156 1 1 1 2 2 2 3 2 2 2 3 K16-1504 6 1 6 6 1 4 6 3 2 2 6 K16-1730 6 6 6 1 2 6 6 4 5 6 6 K16-2012-2 2 2 1 1 1 3 4 2 4 6 4
K16-1158 1 3 2 2 3 2 2 2 2 3 3 K16-1509 6 6 6 2 1 1 2 6 6 1 6 K16-1753 2 2 2 3 6 6 6 6 6 3 6 K16-2015 1 1 2 1 2 2 2 1 1 1 2
K16-1170 2 6 5 5 6 3 4 3 4 2 5 K16-1516 6 6 2 1 3 1 6 2 3 2 6 K16-1755 6 6 5 3 3 6 6 6 3 6 6 K16-2016 3 1 1 1 2 1 4 2 3 3 4
K16-1171 1 1 2 1 2 2 3 2 2 2 3 K16-1524 1 4 4 1 1 2 4 2 4 3 4 K16-1763 1 6 1 6 6 6 3 5 3 6 6 K16-2019 1 2 2 2 2 5 6 3 2 2 4
K16-1172 3 3 1 2 3 3 2 4 2 3 4 K16-1537 3 6 3 1 1 5 5 1 3 1 6 K16-1764 1 1 6 6 6 1 6 6 6 6 6 K16-2025 1 1 1 2 2 6 3 2 2 3 4
K16-1174 4 2 2 2 2 2 2 3 2 2 4 K16-1540 6 6 6 6 1 6 6 6 2 6 6 K16-1765 1 1 6 1 1 2 2 6 6 4 6 K16-2026 6 6 5 6 6 5 5 5 6 5 6
K16-1180 4 4 2 2 5 2 5 4 2 3 5 K16-1542 1 2 3 6 6 3 2 6 3 6 6 K16-1767 1 1 1 1 1 6 6 3 5 2 4 K16-2032 1 2 6 4 6 4 4 4 6 4 6
K16-1181 1 2 2 2 2 2 1 2 2 2 2 K16-1548 1 1 1 2 2 1 2 2 2 2 2 K16-1774 1 3 4 1 1 6 2 4 3 6 5 K16-2040 4 2 2 6 6 2 2 4 4 6 6
K16-1182 6 2 3 6 6 6 6 5 6 3 6 K16-1550 6 2 6 6 6 6 6 6 6 6 6 K16-1777 3 2 1 1 1 2 2 3 2 3 3 K16-2041 6 1 5 3 1 6 5 6 6 5 6
K16-1190 4 1 1 6 1 1 5 2 1 1 6 K16-1552 2 2 2 2 1 1 1 1 1 3 3 K16-1786 1 1 1 1 1 1 1 1 1 3 2 K16-2043 3 6 6 6 6 6 5 5 5 6 6
K16-1194 6 3 1 1 1 1 3 1 1 1 5 K16-1556 6 4 3 2 2 3 6 6 1 1 6 K16-1787 2 2 4 1 2 5 6 6 6 6 5 K16-2044 6 6 6 6 2 5 5 6 5 5 6
K16-1195 3 2 6 6 6 2 3 6 2 2 6 K16-1561 2 1 2 1 1 2 2 2 2 3 3 K16-1788 6 1 1 1 1 3 3 2 6 2 6 K16-2048 6 6 6 6 6 3 4 5 6 2 6
K16-1197 1 1 6 6 5 1 1 2 3 2 5 K16-1564 2 5 3 6 6 5 6 3 1 6 6 K16-1789 1 1 1 1 2 1 6 2 6 6 4 K16-2049 6 4 5 6 6 6 6 6 6 6 6
K16-1199 2 2 3 6 6 6 2 3 6 6 6 K16-1572 3 2 2 5 3 1 4 1 2 1 5 K16-1793 3 2 3 1 1 1 3 4 4 6 5 K16-2052 6 1 1 1 2 5 5 5 5 5 6
K16-1200 6 6 1 6 6 1 2 2 1 1 4 K16-1576 1 1 2 1 1 1 3 3 2 2 3 K16-1797 3 2 2 2 3 3 4 2 6 6 5 K16-2105 6 6 6 6 4 6 3 6 6 5 6
K16-1202 1 2 6 1 2 2 4 2 3 2 5 K16-1585 2 2 3 4 4 2 4 4 3 4 4 K16-1815 3 1 1 3 1 3 1 5 6 5 5 K16-2130 6 1 6 6 6 4 5 5 5 5 6
K16-1203 6 6 1 6 6 2 4 2 3 2 5 K16-1591 2 2 6 2 3 1 6 1 2 1 6 K16-1817 6 1 1 2 2 2 6 6 6 6 6 K16-2148 6 6 6 1 3 6 5 5 6 6 6
K16-1204 3 6 6 6 6 5 2 6 6 4 6 K16-1621 2 2 2 2 2 3 3 1 2 3 3 K16-1821 1 5 2 1 2 6 4 4 6 4 6 K16-2155 5 3 3 6 3 6 5 6 6 6 6
K16-1206 2 2 3 2 3 3 1 1 6 6 5 K16-1623 1 1 3 5 3 2 2 5 2 2 5 K16-1837 5 6 3 6 1 6 6 6 6 6 6 K5004 N(2) 1 4 3 2 6 5 4 3 6 6 6
K16-1208 6 6 6 4 1 4 6 6 1 2 6 K16-1630 3 1 1 2 3 1 2 2 2 2 3 K16-1843 6 6 6 5 3 6 6 6 6 6 6 KS 5518 2 6 2 2 3 6 3 6 3 6 6
K16-1209 1 6 6 6 6 6 6 6 6 6 6 K16-1634 2 4 3 6 6 6 4 6 2 6 6 K16-1846 6 2 1 4 1 5 5 5 5 5 6
K16-1211 6 6 5 6 6 6 3 2 3 2 6 K16-1637 6 2 3 5 4 6 5 5 6 5 6 K16-1863 1 2 2 5 4 6 6 6 6 6 6
K16-1213 6 6 6 6 6 6 6 6 6 6 6 K16-1643 1 1 2 1 1 2 3 3 2 2 3 K16-1869 1 2 1 4 2 2 3 6 3 2 5
K16-1215 6 6 6 6 5 6 6 6 6 6 6 K16-1645 1 1 2 3 2 4 4 4 3 5 4 K16-1872 1 2 2 5 4 6 6 6 6 3 6
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Figure 4. Screening of public and commercial varieties using the toxin assay. See explanation below. 
 

GENOTYPE
Seedling 1 2 3 4 5 1 2 3 4 5

AR Osage 2 1 1 1 4 3 4 6 2 2 2.6 5.0
AR R09-430 1 2 6 1 1 3 1 4 4 2 2.5 5.0

AR UA 5014C 6 1 1 1 1 2 4 2 5 4 2.7 5.5
AR UA 5414RR 2 1 2 3 4 5 5 6 5 6 3.9 5.0

LD06-7862 1 6 1 1 1 3 5 4 4 3 2.9 5.5
LS09-1920 2 2 5 4 5 2 2 6 6 2 3.6 5.5

K12-1348 1 2 5 1 1 3 2 5 6 4 3.0 5.5
K12-1355 6 5 5 6 6 6 6 6 6 6 5.8 6.0
K12-2333 1 6 1 1 1 6 2 2 6 2 2.8 6.0
K13-1615 6 6 6 6 6 3 3 6 3 2 4.7 6.0

K4313 1 6 1 2 1 2 2 3 2 1 2.1 4.5
KS3406 2 2 2 4 4 6 6 4 5 6 4.1 5.0
KS4117 3 3 4 1 1 4 6 5 6 3 3.6 5.0
KS4313 6 2 3 6 2 6 6 4 4 4 4.3 6.0
Morgan 1 6 3 3 6 6 6 6 5 6 4.8 6.0

Ripley 2 1 2 1 2 2 3 4 4 5 2.6 3.5
S13-10590C 6 6 6 6 6 6 6 6 6 6 6.0 6.0

S13-1805C 4 6 4 6 5 6 5 6 6 5 5.3 6.0
S13-1955C 6 2 6 6 6 2 6 6 6 6 5.2 6.0
S13-2743C 6 6 6 6 6 5 5 6 6 3 5.5 6.0
S13-3851C 6 6 2 1 5 6 6 2 4 5 4.3 6.0
S14-9051R 4 4 1 6 6 4 4 2 6 5 4.2 6.0

Pu
bl

ic

M
AX

AV
ESenescence Toxin reaction

AG 3432 6 6 2 6 3 6 6 5 6 6 5.2 6.0
AG 4232 6 1 2 1 6 4 1 1 1 5 2.8 5.5
AG 5335 1 1 1 5 1 6 2 6 3 2 2.8 5.5As

gr
ow

CZ 3548 1 1 1 1 1 1 1 2 1 1 1.1 1.5
CZ 3601 4 1 1 6 1 6 2 4 1 4 3.0 6.0
CZ 3738 1 1 1 1 1 1 2 1 1 4 1.4 2.5
CZ 3841 6 1 1 1 1 3 2 2 3 2 2.2 4.5
CZ 4222 1 1 1 5 1 4 5 6 4 4 3.2 5.5
CZ 4308 1 1 6 1 1 1 2 1 2 2 1.8 4.0
CZ 4548 4 1 6 6 1 6 2 2 5 5 3.8 6.0
CZ 4748 6 1 1 1 1 4 2 6 6 1 2.9 6.0
CZ 4918 1 1 1 4 3 1 1 1 1 1 1.5 2.5
CZ 4938 6 6 6 5 6 6 6 6 6 6 5.9 6.0
CZ 4105 2 4 5 3 4 4 6 3 6 4 4.1 5.5

CZ HBK 4953 1 1 1 1 1 1 1 1 1 1 1.0 1.0

C
re

de
nz

Dg S46xS87 2 1 1 1 1 2 5 4 1 4 2.2 3.5

e3796 1 4 1 5 6 6 6 6 6 6 4.7 6.0
e4394 6 2 3 6 5 3 6 6 5 3 4.5 6.0

e4776s 1 2 5 5 5 2 5 6 6 5 4.2 5.5
e4892s 1 3 6 6 1 4 6 6 5 6 4.4 6.0
e4993s 2 6 2 6 4 6 6 2 6 6 4.6 6.0
e4996s 1 6 5 1 1 5 5 5 5 5 3.9 5.5
N4746s 1 4 1 6 6 2 6 6 5 6 4.3 6.0
T4846s 5 6 5 5 4 5 6 6 6 6 5.4 6.0

Em
er

ge
 G

en
et

ic
s

3SR92 2 1 1 2 2 3 4 4 1 3 2.3 3.0
41GT37 6 2 2 1 6 6 5 6 5 6 4.5 6.0
49GT02 1 3 1 4 1 5 5 6 5 4 3.5 5.0
4SR62 2 2 6 2 4 6 4 5 2 5 3.8 6.0
4SR82 6 1 1 1 1 2 2 2 1 2 1.9 4.0

Fr
on
tie
r

CS3026RX 1 6 5 6 6 6 6 6 5 4 5.1 6.0
C3333RX 5 6 5 6 3 5 5 5 5 5 5.0 5.5
C3489RX 1 1 1 1 1 2 2 1 1 2 1.3 1.5
C3550RX 2 6 3 2 6 6 6 6 6 6 4.9 6.0
C3775RX 1 4 2 2 1 1 3 1 1 1 1.7 3.5
C3985RX 3 3 6 4 6 1 6 6 6 2 4.3 6.0
C4227RX 2 1 6 2 6 6 5 5 4 6 4.3 6.0
C4458RX 2 2 2 1 6 4 5 6 6 6 4.0 6.0
C4615RX 6 6 6 6 6 6 6 6 6 6 6.0 6.0

LG
 S

ee
ds

3633NR2 1 2 2 2 3 3 2 3 3 2 2.3 3.0
4373NR2 1 1 1 1 1 2 1 6 6 2 2.2 3.5
387NR2X 1 2 3 1 2 4 3 4 6 3 2.9 4.5
3926NRS2 1 2 2 2 3 3 3 4 6 6 3.2 4.5
3983NRZ 1 1 1 2 5 6 3 3 5 6 3.3 5.5
4677NXS 2 1 1 2 1 6 4 3 3 4 2.7 4.0

M
id
la
nd

3907 RXT 5 6 6 6 6 6 4 4 6 4 5.3 6.0
4117 RXT 6 4 1 2 1 5 5 4 5 5 3.8 5.5
4327 RXT 1 6 6 5 6 6 6 6 6 6 5.4 6.0
4426 RXT 1 1 6 1 1 6 6 6 2 6 3.6 6.0
4667 RXT 6 6 5 6 4 6 6 6 6 6 5.7 6.0
4706 RXT 1 5 3 1 2 5 5 4 5 5 3.6 5.0
4706 RXT 1 5 3 1 2 5 5 4 5 5 3.6 5.0
4737 RXT 1 1 1 1 1 1 5 5 4 5 2.5 3.0
4857 RXT 1 1 6 2 6 5 5 . 5 5 4.0 5.5
4997 RXT 5 6 6 . . 6 4 5 . . 5.3 6.0

M
or

so
y

GH3195x 1 1 1 1 1 3 2 4 1 2 1.7 2.5
GH3761x 6 6 5 6 6 6 6 5 6 6 5.8 6.0
GH4142x 1 1 1 6 1 3 4 6 6 5 3.4 6.0
GH3985x 1 1 1 1 1 2 2 2 3 5 1.9 3.0
GH3985x 1 1 1 1 1 2 2 2 3 5 1.9 3.0
GH3985x 1 1 1 1 1 2 2 2 3 5 1.9 3.0
GH4542x 1 2 1 1 1 4 2 6 2 4 2.4 4.0
GH2981x 1 1 1 1 1 5 5 5 6 6 3.2 3.5
GH3546x 1 1 1 1 1 2 4 6 4 6 2.7 3.5
GH4307x 1 1 1 1 6 6 6 2 4 2 3.0 6.0

NK S39-T3 6 2 6 6 6 4 6 6 6 6 5.4 6.0
GH3982x 1 6 2 4 6 1 5 5 4 1 3.5 5.5

NK S39-T2 1 4 6 4 5 6 5 4 6 3 4.4 6.0

Sy
ng

en
ta

306NR2XS 5 5 5 5 5 5 5 5 5 5 5.0 5.0
348NR2X 1 1 1 4 2 5 4 2 2 3 2.5 4.5
363NR2YE 1 2 1 3 6 3 6 6 6 5 3.9 6.0
408NR2XS 1 1 2 1 1 2 4 5 2 2 2.1 3.5
411NR2Y 1 1 2 1 1 5 5 4 5 3 2.8 3.5
454R2YSE 5 5 5 6 6 6 6 6 6 6 5.7 6.0
456NR2XS 1 1 2 2 1 2 3 3 2 2 1.9 2.5
478NR2XSE 1 3 1 2 2 3 6 6 6 6 3.6 4.5

Ph
ill
ip
s

WXE3386N 1 1 1 1 1 3 2 6 6 2 2.4 3.5
WXE3487NS 1 1 1 6 1 3 2 3 4 4 2.6 5.0
WXE3377ND 2 1 1 1 1 2 4 4 5 6 2.7 4.0
WX1745NLL 1 6 1 1 2 6 2 6 2 2 2.9 6.0
WXE3446NS 6 2 1 1 1 5 3 5 6 2 3.2 6.0
WXE3446NS 6 2 1 1 1 5 3 5 6 2 3.2 6.0
WXE3497NS 2 2 1 1 1 2 5 2 4 3 2.3 3.5
WX1445NLL 1 1 1 1 1 2 2 2 2 2 1.5 1.5
WXE3367N 5 6 1 1 1 6 5 3 3 2 3.3 6.0
WX1441NLL 1 6 1 1 2 6 6 4 6 2 3.5 6.0
WXE3466NS 1 1 1 1 1 2 5 2 6 1 2.1 3.5
WXE3437N 1 1 1 1 1 6 2 2 3 2 2.0 3.5
WXE3517NS 6 6 6 6 3 6 6 4 6 5 5.4 6.0

W
ill
cr
os
s



Table 1. Layer cake disease severity ratings for selected Kansas breeding materials. 
 

 
 
  

ENTRY CONT INOC t-test CONT INOC t-test
e4394 1.75 3.25 0.18 ns 1.72 5.58 0.0014**
K16-1190 1.08 2.94 0.011* 1.41 3.68 0.036*
K16-1194 1.18 2.50 0.031* 1.17 3.73 0.0025**
K16-1197 1.25 3.22 0.11 ns 1.75 4.60 0.0071**
K16-1200 2.16 3.54 0.28 ns 1.12 2.55 0.0076**
K16-1204 1.45 3.02 0.047* 1.30 3.20 0.0058**
K16-1228 2.04 2.64 0.54 ns 1.60 2.33 0.40 ns
K16-1233 2.31 3.27 0.51 ns 1.05 2.92 0.013*
K16-1245 2.40 2.94 0.68 ns 1.25 4.53 0.0003**
K16-1502 1.68 3.49 0.082~ 2.02 3.40 0.19 ns
K16-1503 2.41 2.44 0.98 ns 1.16 4.30 0.0021**
K16-1537 1.61 3.29 0.022* 1.13 4.40 0.018*
K16-1623 1.41 4.05 0.0084** . .
K16-1630 2.68 3.43 0.57 ns 1.57 4.53 0.0003**
K16-1634 1.85 4.14 0.084~ 1.50 5.63 0.0038**
K16-1649 1.36 3.18 0.0065** 1.19 4.51 < 0.0001***
K16-1664 1.55 2.49 0.064~ 2.64 4.10 0.17 ns
K16-1685 1.15 3.39 0.0011** 1.23 5.67 < 0.0001***
K16-1690 2.16 . 1.20 5.80 0.0002**
KS4117NS 2.89 2.41 0.66 ns 1.64 4.73 0.0083**
Significantly different from control treatment at P  < 0.10 (~), P  < 0.05 (*),
P  < 0.01 (**), and P  < 0.001 (***).

Layer-cake -- Disease Severity Ratings
Exp #1 Exp #2



Table 2. Layer-cake disease severity ratings and emergence for selected commercial entries. 
 

 Exp #1  
ENTRY CONT INOC t-test  

Credenz     
CZ 4105 LL 1.00 5.69 ***  
CZ 4308 LL 1.50 3.55 *  
CZ 4918 LL 1.00 3.08 **  
CZ 4938 LL 1.08 4.25 ***  

     
LG     

C3775RX 1.00 3.40 *  
C3985RX 1.54 4.86 **  
C4227RX 1.75 3.38 ns  
C4458RX 1.50 2.50 ns  
C4615RX 2.05 4.85 **  

     
DynaGrow     
S43XS27 1.50 5.50 **  
S46XS87 1.33 5.40 ***  

     
Emerge Genetics     

e4394 1.81 2.50 ns  
e4766s 1.07 5.50 ***  
e4892s 1.00 2.77 *  
e4993s 1.00 3.95 ***  
e4996 1.00 2.89 ***  

T4846s 1.00 4.74 ***  
     

Phillips     
454 R2YSE 1.09 2.00 *  

456 R2XS 2.00 4.00 *  
478 NR2XSE 1.58 4.10 **  

     
 
Objective 2. Evaluate management strategies for fungal pathogens. 

 
Figure 5. EC50 concentrations 
for three strobilurin fungicides 
(azoxystrobin, picoxy-strobin, 
and trifloxystrobin) against six 
isolates of Fusarium prolifer-
atum. 
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Figure 6. Example of trifloxystrobin test plates versus F. 
proliferatum. 
 
According to the screening of three strobilurin fungicides 
that are commonly used for seed treatments, 
trifloxystrobin exhibited the greatest effect against F. 
proliferatum, compared to azoxystrobin and picoxystrobin. 
Trifloxystrobin can be found in such products as Trilex 
flowable or Trilex 2000 in combination with metalaxyl. 
 
Other fungicide active ingredients are being tested as the 
pure, lab grade materials are available. 

 
Brassica juncea as a cover crop option. What impact does this have on pathogen populations in 
the soil in combination with residue management?  
 
Treatments included: (1) Fallow, (2) Control (no mustard cover crop), (3) Plant into standing 
mustard, (4) Roll mustard, (5) Mow mustard, (6) Disk mustard in. 

 
Figure 7. Soil popu-
lations of F. prolifer-
atum after mustard 
treatments. 
 
Disking or rolling B. 
juncea prior to soybean 
planting appeared to 
decrease soil popu-
lations of F. prolifer-
atum seedling patho-
gens. 
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Objective 3. Assess the impact of re-emerging root pathogens: Phytophthora sojae in south-
eastern Kansas. 

 
Figure 8. Example of seedlings affected by 
Phytophthora sojae. Note demarcated, 
black lesions on seedling stems. These 
plants were collected in Riley County, 
Kansas. 
 
Figure 9. Culture of P. sojae isolated from 
diseased soybean seedlings. 
 

 
 

Figure 10. 
Collection 
locations of P. 
sojae isolates in 
Kansas during 
2021 & 2022. 
 
Isolates have 
been located 
and are still in 
the collection 
phase prior to 
testing differ-
entials and 
pathogenicity 
tests. 
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