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 Start with high yield potential
= Variety selection
= Plant establishment and nutrition

1 Protect yield potential
= Manage weeds, disease and insects
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Main Factors in Variety Selection

 Yield
« Maturity

e Disease
— Root rot and SCN

 Herbicide tolerance
or conventional

* Iron Chlorosis
 Specialty markets
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Variety Trial Results for 2019 and Selection Guide

Hans Kandel, Ted Helms, Sam Markell and Chad Deplazes (NDSU Main Station); Mike Citlie, Blaine Schatz,
Greg, Endres, Ezra Aberle, Tim Indergaard and Kelly Bjerke (Carrington Research Extension Center);

Kelly Cooper, Heidi Eslinger and Seth Melson (Oakes Irrigation Site); Eric Eriksmoen, Joe Effertz and

Austin Kraklau (Morth Central Research Extension Center, Minot); Bryan Hanson, Travis Hakanson

and Lawrence Henry (Langdon Research Extension Center); John Rickertsen (Hettinger Research Extension
Center); Jerry Bergman, Gautam Pradhan, Tyler Tielde and Justin Jacobs (Williston Research Extension Center);
Angie Johnson, Melissa Seykora and Brian Zimprich (NDSU Extension)

Variety trial data from all NDSU Research Extension Centers for all crops can be found at
i s o ooty rials.

Several herbicide traits are represented in the tables: R = Roundup Ready, REXT = RE2Xtend,
XT = Xtend, GT = Glyphosate Tolerant, L1 = Liberty Link and LLGT27 = Liberty Link GT27.
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RR and Xtend soybean variety trial
results, southern RRV locations, 2019

Varieties 53
Companies 18

Seed yield (bu/A)
average 43.3
range 33.7-52.6

+18%
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Plant establishment and
nutrition




NDSU Research Summary of Soybean Plant Establishment Factors

Tillage system reduced till

Previous crop wheat
Planting date < early May

Planting rate
(pis/A)

Row spacing
(inches) 14-21

Seed fungicide yes

150-175,000

Seed inoculation
with soybean
history

P app at
planting time
Timing of initial
weed control

broadcast

at planting

conventional till

soybean
mid May

100-130,000

28-30
no

no

band
(away from seed)

early POST (2- to
4-inch weeds)

Compiled by Greg Endres, Extension agrono
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Conventional vs. no-till soybean yield,
Carrington, 2003-14 (12-year average)*

LSD (0.05): 2.0

33.8

Conv till

*CREC cropping systems study




Expense (2020 South Valley soybean udget
$154/A dlrect costs) W|th no return




Soybean tolerance to salt-affected soils

anagi g'Sa]ine Soils
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Saline Soils

Saline solls contain salts in great enough abundance that
crop yields suffer and sometimes makes successful crop
production impossible. Excessive salts injure plants by
disrupting plant water uptake and interfering with the uptake
of nutrients essential for plant growth and development.

Saline solls often are referred to as “salty," “sour” or “alkali”
by farmers and landowners; however, the proper name for
these soils is “saline” The soll test used to characterize
saline soils from nonsaline soils is the soil EC test. The
EC is the acronym for “electrical conductivity,” which is
the laboratory method relating electrical conductivity of a
current through a soil with salts in the soil solution, called
“soluble salts™

Nearly all North Dakota soils have salt EC values greater
than zero. Recent North Dakota experiments indicate
that soils with an EC value greater than 0.2 millimho per
centimeter (mmho/cm)—the common term of electrical

used by soil scientists—h: a negative effect
oon most North Dakota crops. A mmho/cm is equivalent to a
deci-si (dS/m), s0 0.2 is equi to

0.2 dS/m.

A saltis any compound that is a product of the reaction of
an acid with a base. Sodium chloride (table salt, or NaCl)
is a salt. Gypsum (calcium sulfate, or CaSO,), epsom salts
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(magnesium sulfate, or MgSO,) and glauber salts (sodium
sulfate, or NaSO,) are salts. Calcium chloride (CaCl,),
magnesium chloride (MgClL,) and lime (calcium carbonate,
or CaCOy,) also are salts.

Of this list, all are soluble salts except for lime. Calcium
carbonate is weakly soluble—about 100 times less soluble
than gypsum — so it is not characterized as a soluble salt
and does not contribute to salinity in soils.

In general, chloride salts are most active with respect to
their negative effect on crop production. A soil with EC
dominated by chloride salts will result in lower crop yield,
compared with a soil with similar EC dominated by sulfate
salts.

Salts are the product of the mineral geology of North
Dakota, the semiarid climate has lasted for thousands of
years, and mineral weathering. The underlying bedrock

in North Dakota is shale. Shale is a sedimentary rock
developed from ancient muds released through regional soil
erosion and deposited millions of years ago in shallow seas.

Nearly all of North Dakota was covered by a shallow ocean
within the past 100 million years, and the erosion of the
surrounding landscapes deposited clays into the ocean

to great depths. With time and pressure from overburden,
the mud, along with all the minerals that were a part of the
sadiment deposits, including a great deal of sodium from
the ocean saltiness, turned to rock.

North Dakota has experienced several glaciations within

the past 100,000 years. Each of these glaciers has moved
ground limestone and granite from rocks from what is now
Canada into North Dakota and left these materials behind.

Table 1. Approximate threshold salinity values for field crops and
percent reduction in yleld due to salinity.
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What potential yield advantage exists with early planted soybean?

*NDSU research in south central/east ND
indicates 9% yield increase with first week of May
(or earlier) planting vs. 34 week of May planting.

»When soil tilth is adequate and soil temperature |-2

days following planting is near 50 degrees.




NDSU recommends an established
soybean stand of 150,000 plants/acre
for any row spacing.

= Unlikely yield impact with variance of -10 to -12%




Planting rate influence on soybean yield,

60

Bu/acre
=
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Northeast ND, 2011-16 (8 site-years)*

Y — 53.1

125 150 175 200

Number of pure live seeds/acre (x 1000)

*Cavalier, Lakota, Langdon, Park River, Pekin, Vesleyville, and Voss. Bryan Hanson, Langdon REC



Bu/acre

Row spacing influence on soybean yield, Carrington,
Minot and Oakes, 1999-2016 (8 site-years)
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EXTENDING

nutrients: nitrogen (N),
phosphorus (P), potassium (K),
sulfur (S), calcium (Ca),
magnesium (Mg), copper (Cu),
Iron (Fe), manganese (Mn),
zinc (Zn), boron (B), chioride (CD),

N, P, K, S and Fe.

Nitrogen

Nodulation

Although the atmosphere is 78%

nitrogen (N) gas, plants cannot use it
directly. Plants can use onl
N or nitrate-N. Soybeans a
and normally should provide adequate

ammonium
legume

N through a symbiotic relationship
with N-fixing bacteria of the species
Bradyrhizobium japonicum. In this sym
biotic relationship, carbohydrates and
minerals are supplied to the bacteria

KNOWLEDGE

)) CHANGING LIVES

by the plant, and the bacteria transform
nitrogen gas from the atmosphere into
ammonium-N for use by the plant

I'he process of soybean infection
by N-fixing bacteria and symbiotic
N fixation is a complex process
between the bacteria and the plant
I'he correct species of N-fixing
bacteria must be present in the soil,
either through inoculation of the
seed or the seed zone at planting

Nitrogen-fixing bacteria are attracted
to soybean roots by chemical signals
from the soybean root in the form

of flavenoid compounds (1). Once in
contact with the root hairs, a root com
pound binds the bacteria to the root hair
cell wall. The bacteria releases a chemi
cal that causes curling and cracking of
the root hair, allowing the bacteria to
invade the interior of the cell and begin
to change the plant cell structure to
form nodules (2, 3, 4) (Figure 1, Page 2)

I'he bacteria live in « ompartments, up o
10,000 in each nodule, called bacteroids
(Figure 2, Page 3). Each bacteroid is



Table 8. Phosphorus and potassium

Olsen Soil Test Phosphorus, ppm

VL L M H VH
0-3 41 811 12-15 16+

Ibsfacre F':':ZI:_

recommendation for soybeans based on soil test.

Soil Test Potassium, ppm

VLNVL LA M/M HM VHH VH/VH
0-40 H-80 B81-120 121-150 151-200 201+

— lbsdac e H:I:I ............. .

S Th 26 0 0 0 20/90" 6090 60/60 30/60 ovel 0/0
white/dark
* Rate of KO in soils withl] smectite:illita |;1tif]|.-’e:;s than 3.5; rate of KO in soils with smectite:illite ratio greater than 3.5.
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SFN64  Soybean Soll Fertility

Figure 3. Smectite-to-illite ratio of surface soils in North Dakota from
a soil sampling conducted in spring 2017. Dark gray regions are greater
than 3.5. White areas are less than 3.5.




Soybean summary

e Do your homework on variety selection

e Use reduced tillage system and manage
salt-affected soil areas

e Plant early and narrow at adequate rate
e Keep plant nutrition simple



