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Iron deficiency chlorosis

‘ Applied research ‘ ‘ Sources of IDC resistance
- Objective: germplasm lines - Germplasm releases
with improved IDC for public
use. - AR2 (ISURF Docket #
033810)
- Population development by - AR3 (ISURF Docket #
single crosses 033800)
- F4-derived lines classified by
maturity are evaluated for . Molecular markers for the
agronomic traits and IDC on germplasm lines

calcareous soil.



Some data for AR2 and AR3. Data are averages of 3 years
for chlorosis scores, and 1 year for seed yield

Genotypes Chlorosis scores Seed Yield
Ames Humboldt Slater Kg/Ha
Lines
AR2 1.5 1.9 2.0 49.8
AR3 1.5 1.9 1.4 44.9
Parents
Po254 2.0 1.9 1.2 63.9
A97-770012 2.1 2.0 51.5




IDC — Basic research — It is in progress, conducted to identify
QTLs. Nothing to report yet.

Future applied research for
improving IDC

-Field tests will be complemented with
nutrient solution screening
-Use of Additional Molecular information
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Salt Tolerance

* Pengyin Chen — University of Arkansas




Salt Tolerance Screen
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Aluminum Tolerance

 David Lightfoot — Southern lllinois
University




AI tOXICIty hydroponlcs




Toxicity symptoms of root growth due to Al
stress




Segregation |
within NILs
for

Resistance
to Al toxicity




Figure 3. Trait distributions for tolerance to Al
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Heat Tolerance
(heat-induced seed deterioration)

* J. Rusty Smith, USDA-ARS-CG, Stoneuville,
MS










Low Germination - A Heat-
Related Seed Quality Concern

Hard Seed Wrinkled Seed Phomopsis
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Flood / Water-Logging Tolerance

* Pengyin Chen — University of Arkansas




(Left) vs. R1 (Right) Flood Scre




Field Flood Screen




Varietal Differences




Drought or Water Deficit
Stress Tolerance

* H. Roger Boerma — University of Georgia
* Pengyin Chen — University of Arkansas

* David A. Lightfoot — Southern lllinois Univ.
« James H. Orf — University of Minnesota

« Shawn Conley — University of Wisconsin

« James E. Specht — University of Nebraska




Locations of Fibrous Root QTL in Benning x Pl 416937




Germplasm Evaluation

Pl416937: fibrous root alleles




Hutcheson x Pl 471938 Mapping Population

A A
Hutcheson 1 Pl1 471938

- 14 environments (5 rain-fed and 9 irrigated environments)
- RCB design with 3 replications
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pyridine nucleotide cycling {plants)
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Figure 1. Trigonelline (TRG) concentration and normal distribution of RILs derived from a cross of Essex with Forrest. The mean trigonelline concentration
for individual parents is presented. (a) Frequency distribution of TRG estimated on the basis of fresh weight of leaf sampled at pod setting stage; (b) on the
basis of dry weight of leaf.
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Fig. 3. Trigonelline (TRG) content in non-treated mature seeds
and seedlings treated with different NaCl concentrations during
germination (means * SE, » = 30, * indicates significant
difference at P < 0.05 as compared with the control).
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FIGURE 2. Location of microsatellite markers and three QTLs conditioning
trigonelline biosynthesis in soybean grown under conventional field condi-
tion. The markers were assigned to the linkage groups C2, J, and L based
on the soybean genetic linkage map [39]. END indicates the likely position
of the telomere on designated linkage group. Names and distances of mark-
ers, and peak LOD score for the interval are given. The QTL LOD scores are
from single locus analyses of additive gene effects using Mapmaker/QTL 1.1.



The ExF population in a dry year (2010) spreads maturity dates
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Layout of a closed circuit drip irrigation system (CM2DIS).
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Fig. (6). Effect of different water pressures on discharge rates of emitters in the CM1DIS design (slope 0%).



Soybean Yield and WUE in RILs

Closed circuits drip irrigation No of
Ril FxH 62 system slope 0 % Replications =3
Irrig Sys. Design  |No. of Rep. L=40 m L=60 m L=80 m
Yield kg/ha Yield kg/ha Yield kg/ha
CM1DIS R1 4872.24 4768.86 4652.12
R2 4893.21 4348.67 4423.38
R3 4926.61 4783.58 4352.46
Mean 4897.35 4633.70 4475.98
Water appl. (m3/ha 7638.29 10382.71 13782.14
Closed circuits drip irrigation No of
Ril ExF 75 systems slope 0 % Replications =3
Irrig Sys. Design L=40 m L=60 m L=80 m
Yield kg/ha Yield kg/ha Yield kg/ha
CM1DIS R1 4756.35 4536.42 4358.93
R2 4659.38 4489.61 4289.59
R3 4724.28 4534.14 4175.81
Mean 4713.34 4520.06 4274.78

Water a

l. (m3/ha

7638.29

10382.71

13782.14




NDVI

Irrigation Effects on Seasonal NDVI Progression
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NDRE

NDRE Seasonal Progression
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Yield (bu/a)
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Minirhizotrone Method

A set of minirhizotrone set-up consisting of acrylic tubes
were placed into the soil to monitor root development at
incremental depth
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Site: Lincoln, NE Variety: P93M11, Density of 20 plants /
m of row, in-rows spaced 76.2 cm anart

Water Depletion Sensors 19, 30, 43, 60, 79, 90, 105, 120
cm depths

2009 2010
Planted: May 1,2009 April 28,2010
No.ofTubes: 15 18
Sets of Sensors: 2 6

Software: Rootfly UTHCSA Image Tool



Using a hack hoe, shovel, knife and measuring tapes
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