
Early Stress Detection

MOLECULAR MARKERS CAN IDENTIFY  
YIELD ROBBERS

SDSU research funded by the SDSRPC is working to  
minimize the effects of soybean stress through timely 
detection and identification. Factors like drought, soil salinity, 
nutrient deficiency, diseases and root pests can cause the 
stress. Once properly identified, the stresses can be  
managed appropriately.

“We would like to enable growers to accurately detect 
plant stresses at the earliest possible time,” says Senthil 
Subramanian, associate professor in SDSU’s Agronomy, 
Horticulture & Plant Science department. 

“Many stresses cause significant  
yield loss. Early detection is crucial  
for management responses or  
other decisions.”

Some stresses such as soybean cyst nematode (SCN) 
produce no visible symptoms, while others produce visible 
symptoms that appear very similar to each other. 

MOLECULAR MARKERS

Based on prior SDSRPC-funded research, SDSU researchers 
Subramanian, Wanlong Li and Xing-You Gu identified  
several genes whose expressions change in response to 
different stresses. 

“In this research, we evaluated if we could develop a molecular 
stress diagnostic tool, somewhat like a blood test or 
pregnancy test kit for people,” Subramanian says. “The idea 
was that samples submitted by farmers could be screened 
for the expression of these genes to determine the type and 
potentially the level of stress faced by their soybean crop.”

Through their testing, the SDSU researcher team has 
identified a gene panel for drought, salinity, SCN and iron 
deficiency chlorosis. “We hope that the pattern of expression 
of genes in the panel would determine potential stresses 
faced by the plant,” Subramanian adds.

TISSUE TESTS

Subramanian says the expectation is that farmers could 
submit leaf samples from their fields for stress diagnosis. 
Researchers will provide vials with special sample collection 
liquid and would likely request both a healthy sample and a 
sample for testing, as well as pictures of the leaves if possible. 

“In essence, the tools will enable 
farmers to make informed management 
responses through accurate detection of 
the stresses,” Subramanian says. 

The finalized process won’t be ready for 2018, but testing will 
hopefully be in place for future growing seasons. 

South Dakota Soybean Research & Promotion Council

(605)-330-9942 
www.sdsoybean.org

FARMING IS A PROCESS OF  
CONSTANT IMPROVEMENT. 

Farmers work to increase yields, improve efficiency 
and perfect their management in the search for greater 
profitability. Soybean checkoff-supported research is an 
important component of improvement as scientists identify 
factors that can limit yield or cause management challenges. 

The South Dakota Soybean Research and Promotion Council 
(SDSRPC) supports a wide range of research efforts designed 
to improve the state’s soybean production.  
SDSRPC-supported research goes beyond production 
challenges to include value-added soybean uses. 

SOUTH DAKOTA SOYBEAN PRODUCTION IS  
STEADILY INCREASING. 

Farmers in South Dakota planted 5.65 million acres of 
soybeans in 2017 compared to just 4.4 million acres in 2000. 

As production increases, so does the need to increase 
soybean consumption. SDSRPC-funded projects are 
identifying and developing avenues to add value to soybeans 
and soy-based products. 

Real Farms. Real Research.  
Real Results. 
Access a wealth of South Dakota-based research results from the South 
Dakota Soybean On-Farm Research Program. The program collects data 
from on-farm soybean research and test strips across the state, gathered by 
farmers who perform research trials and provide results.

onfarmresearch.sdsoybean.org
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Increasing demand

Soybean meal is the primary 
source of protein and essential 
amino acids needed for 
livestock production around  
the world.
The state’s growing soybean acreage and expanding 
processing capacity makes soybean meal readily available 
and widely used by the state’s livestock farmers. Research 
supported by the South Dakota Soybean Research and 
Promotion Council (SDSRPC) is finding novel ways to 
increase demand for soybean meal. 

MICROBIALLY-ENHANCED SOYBEAN MEAL

Hogs are South Dakota’s largest soybean meal consumer, 
eating more than 217,000 tons annually. But because newly 
weaned pigs need highly digestible feeds, their diets contain 
limited amounts of soybean meal in favor of more easily 

digested ingredients.

“Little pig diets include 
higher amounts of really 
expensive ingredients 
like whey and fishmeal,” 
says South Dakota 

State University (SDSU) 
Assistant Professor  

Crystal Levesque.

Due to cost and finite 
fishmeal supplies, according 

to Levesque, it is becoming 
increasingly critical to find 

alternative high-quality ingredients 
for early pig diets. Levesque headed up 

research at SDSU evaluating microbially-enhanced soybean 
meal (MESBM) in early weaned pig diets.

BETTER FOR BABIES

Young pigs have an immature immune system at weaning 
that depends on residual maternal antibodies and dietary 
ingredients to assist with resistance. There is increasing 
evidence that alterations in intestinal microbiota play an 
important role in modulating the immune response. 

Isoflavones have beneficial immunological properties in pigs 
and are present in higher concentrations in soybean meal 
than in fishmeal. However, there was a lack of empirical data 
on the functional effect of MESBM on the immune function 
and disease resistance in weaned pigs.

HIGHER IN PROTEIN, MORE EASILY DIGESTED

MESBM is produced by incubating the meal with 
microorganisms that utilize nutrients with anti-nutritional 
factors for baby pigs. The resulting meal is higher in protein 
than standard meal and is more easily digested, making it an 
attractive alternative ingredient.

Researchers measured digestibility by feeding diets with 
MESBM to young animals. Pigs fed the enhanced meal 
performed just as well and had less diarrhea than pigs fed 
conventional meal. 

IMPROVED IMMUNE RESPONSE

Levesque says the researchers also looked at immune 
responses in the pigs fed the MESBM, evaluating white 
blood cells and immune antibodies. “We found that we could 
substitute MESBM for the fishmeal,” Levesque says. “The 
positive immune response was an added benefit.”

for soybean meal

“By replacing fishmeal with MESBM, 
soybeans can regain a greater portion 
of the early pig diets without losing 
anything in performance,” Levesque says. 

“It is a viable alternative to fishmeal.”

Levesque says there is an immediate potential to create a 
large market for MESBM among Midwestern hog farmers. The 
enhanced meal could also be valuable to the natural pork 
industry where inclusion of animal byproducts and antibiotics 
in swine diets is scrutinized or prohibited.

HIGHER PROTEIN SOYBEAN MEAL

SDSU Distinguished Professor Michael Brown  
is leading an SDSRPC-supported project targeting 
improved soybean meal nutritional quality. His 
research aims to create a sustainable, high quality 
and economically viable feed-grade soy protein to 
counter rising fishmeal prices.

“The goal is to create a complete 
plant-based replacement for 
fishmeal, which is the primary source 
of protein in aquaculture diets and a 
major source of protein in food and 
companion animal diets globally,” 
Brown says. 

FISHY COMPETITION

Fishmeal is a high protein feed ingredient that 
is preferred in fish, swine, poultry and pet 
feeds because of its amino acid content, 
high palatability and digestibility. Not 
only is fishmeal in high demand globally, 
but it also faces escalating prices due 
to shrinking ocean fisheries. 

Consumer appetite for fish is increasing worldwide, resulting 
in higher prices for fish products, including fishmeal. That 
scenario presents a market opportunity for a sustainable 
plant-based protein source, including soybean meal.

IMPROVING NUTRITIONAL VALUE

“Our ongoing research has focused on improving the 
nutritional value of soybean meal through process 
innovations,” Brown says. “We believe that optimizing 
pretreatments and providing low-cost supplements will 
deliver a higher quality product that provides further  
value to soybean meal.”

Processing trials include a variety of 
mechanical, thermal, chemical and biological 
treatments that change soybean meal 
composition. Following optimization of 
individual treatments, the effort began to 
sequence pretreatments and move forward 
with microbial conversion trials.

The research target is to find a process that 
consistently provides higher protein meal to compete with 
the 70-72 percent protein fishmeal desired by salmon and 
marine fish producers. Brown and his team were able to take 
48 percent protein soybean meal and convert it to meal with 

60 to 65 percent 
protein. Recently, 
the researchers 

have produced meal 
that is nudging 70 

percent protein. 

Replacing fishmeal in the 
global marketplace with a 

plant-based, competitive alternative 
will have substantial impact, according 
to Brown. It will impact soybean 
growers as well as aquaculture feed 
manufacturers, aquaculture producers 
and consumers. Additional processing 
will provide more manufacturing 
jobs, increase soybean meal inclusion 
rates in animal feeds and create 
opportunities to increase domestic  

fish production through reduced 
operating costs.

Beef:  51,000 tons
Dairy:  18,000 tons
Pork:             247,000 tons

Turkeys:  47,000 tons
 Layers:  15,000 tonsP
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SOUTH DAKOTA’S ANIMAL AGRICULTURE CONSUMPTION 
OF SOYBEAN MEAL (2014):

$9.1 BILLION IN 
ECONOMIC OUTPUT

$1.4 BILLION IN 
HOUSEHOLD 

EARNINGS

36,307 JOBS $294.4 MILLION IN 
INCOME TAXES

ANIMAL AGRICULTURE’S CONTRIBUTION TO 
SOUTH DAKOTA ECONOMY (2014): 


