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Results from a 2006 LSU AgCenter study could lead to changes in fertilizer 
recommendations for growing soybeans in acidic soils if those results continue to 
hold up in future studies. In addition, studies with corn could eventually lead to 
an effi ciency indexing system to help farmers choose varieties.

LSU AgCenter soil scientist Jim Wang said his research in 2006 showed 
fertilizer for soybeans in acidic soils is unnecessary if the soil phosphorous level 
is detected at 30 parts per million under the Mehlich III testing protocol. The 
threshold previously used under the old testing procedures was 37 parts per mil-
lion, he said.

“We hope to at least confi rm with 2007 results,” Wang said about repeating 
the studies of the potential new threshold level again this year. With Mehlich III, 
there is no change for the threshold for the potassium level in soil, he said.

In addition to the work with soybeans, Wang is on an LSU AgCenter team 
studying nutrient uptake effi ciency in corn. That project also involves Dr. Don 
Boquet, Dr. Rick Mascagni, Dr. David Lanclos and J. Cheston Stevens.

Preliminary results from last year’s tests appear to show that the more ef-
fi cient corn varieties have the best yields. 

In those tests, fertilizer with identical amounts of nitrogen, zinc, potas-
sium, phosphorous and other elements were used on test plots at the Northeast 
Research Station at St. Joseph, and the levels of those nutrients were determined 
through tissue samples before the corn was harvested. The tests studied nutrient 
effi ciencies in plots with conventional tillage and minimal tillage.

The research will be repeated this year, and if the data confi rm the 2007 re-
sults, it’s possible an effi ciency indexing system could be created to help farmers 
choose varieties, Wang said. Bruce Schultz

The LSU AgCenter’s soybean breeding program at its Red River Research Station 
in Bossier City is focusing on the development of high-yielding, disease-resistant 
varieties adapted to the environmental conditions of Louisiana and the Gulf 
Coast region. LSU AgCenter soybean breeder Dr. Blair Buckley says Cercospora 
leaf blight is an important one to consider because fungicides have not been 
efective against it. Buckley also says, “Commercial seed companies have not 
been breeding with this disease in mind.” Other diseases and environmental 
stresses being emphasized in Buckley’s work to develop better soybean varieties 
are frogeye leaf spot, aerial blight, Asian soybean rust, and drought and salt 
tolerance. As part of the project, crosses are made throughout the year in the 
greenhouse and in the fi eld, Buckley said.  Mary Ann Van Osdell

LSU AgCenter researcher Dr. Cristina Sabliov, at left, and student Mark Gabriel have 
developed a second prototype for microwave extraction of soy isofl avones.
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LSU AgCenter research has shown soybean meal made by extrusion 
could be as good as conventional soybean meal for use in chicken feed.

Dr. Lee Southern in the School of Animal Sciences performed a labora-
tory analysis on extruded soybean meal and then conducted two feeding 
studies with chickens. He used corn/soybean meal diets with conventional 
soybean meal and with extruded soybean meal to determine growth perfor-
mance and carcass traits.

“There wasn’t a lot of difference,” Southern said.
The extrusion process extracts soybean oil by pressing the beans rather 

than by using a solvent, which is what processors conventionally use. 
The extrusion process, Southern said, leaves more oil in the meal – 7 

percent versus virtually none from solvent extraction. In addition, the heat 
from pressing destroys the anti-nutritional factors that cause soybeans to 
be indigestible for nonruminants, including chickens and pigs, as well as 
people, dogs and cats.

Because most diets for pigs and chickens have oil or fat added to in-
crease the energy level, soybean meal with higher oil content could be cost- 
effective for chicken producers. 

Southern conducted a series of two experiments to evaluate extruded 
meal as chicken feed. First, he analyzed the meal for amino acid concentra-
tion. Then he used the resulting data to develop a variety of feeds using 
corn with conventional solvent-extracted soybean meal and with extruded 
soybean meal. The diets were based on chemical evaluations of both types of 
soybean meal, which were then blended with corn and other components to 
arrive at the diets used in the feeding trials.

The initial 18-day feeding study used six diets that were fed to small 
groups of broilers to determine average daily gain, average daily feed intake 
and feed effi ciency. The diets – using corn with both types of soybean 
meal – were designed to measure the results with a protein-defi cient diet, an 
energy-defi cient diet and a diet with adequate protein and energy components.

Once Southern determined the adequate diets in the fi rst experiment 
were indeed adequate, he used the results to test larger groups of birds.

From the study, Southern concluded the amino acid digestibility in the 
extruded meal was slightly less than for the conventional meal, but when the 
variation among samples was considered, there was no difference.

“When diets were formulated that take into consideration the higher en-
ergy value of the extruded soybean meal and the actual amino acid values of 
both meals, broiler growth was the same for both,” Southern said. “Broilers 
fed the extruded meal tended to eat less feed, which suggests that the energy 
value of this soybean meal is slightly higher than predicted.

“Carcass evaluation showed broilers fed both soybean meal types had 
similar carcass weights, but breast yield was lower for broilers fed extruded 
meal,” he added. “This indicated a redistribution of the meat or excess fat 
deposition.”

Southern said the extruded meal “results in similar growth performance 
of broilers as those fed conventional soybean meal when the different nutri-
ent content of the meals is used in diet formulation.”

He also said the nutritional value of extruded soybean meal is good –  
with a little less protein but more oil than conventional soybean meal. “It’s 
very nutritious,” he said. “We need to know as much about it as we can.”

Southern said the research suggests the diet they developed had a slight 
amino acid defi ciency that led to the reduced breast meat.

“It could be overcome with more research to evaluate the diets,” South-
ern said. A more extensive and careful biological and chemical evaluation 
of extruded soybean meal could answer the question of the differences in 
production.

“The soybean meals are very similar,” he said. Rick Bogren
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for Microwave Extraction
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An LSU AgCenter team has devel-
oped a second prototype to conduct 
continuous microwave extraction of 
soy isofl avones.

Dr. Cristina Sabliov, an assistant 
professor in the Department of Bio-
logical and Agricultural Engineering, 
has been working for 18 months on a 
process that could quickly extract bio-
active compounds – like vitamin E and 
isofl avone oils – from plant materials 
such as soybean fl our or rice bran. 

“These oils could have uses in 
vitamin supplements or functional 
foods,” Sabliov said. 

Mark Gabriel, a junior in the de-
partment, designed the fi rst microwave 
prototype, which provided a means of 
pumping a mixture of soybean fl ower 
and extraction chemicals through the 
specially designed apparatus.

After initial research, the scien-
tists decided they could improve the 
process, so Gabriel designed a second 
prototype. The design of the new pro-
totype allows researchers to investigate 
different parameters of extraction to 
increase the yield of the bioactive com-
pounds. “This newer design allowed 
us to test the process at different time 
intervals,” Gabriel explained.

This process is quick and involves 
less labor than batch extraction, Sabi-
lov said, adding, “A conventional sol-
vent batch extraction could take hours, 
with the solution soaking overnight.” 

Sabliov and Gabriel conducted 
tests varying the time the mixture 

spends going through the extraction 
process, which, in turn, varies the fi nal 
characteristics of the mixture. They 
compared those results to a batch 
extraction method.

The team – which also includes 
Dr. Dorin Bolder, Dr. Marybeth Lima 
and Dr. Zhimin Xu – is fi ne-tuning 
this process of extraction, which would 
take mere seconds using the technol-
ogy they are developing. This would 
be a signifi cant advancement over the 
present solvent-based technology used 
to extract isofl avones.

Tests conducted so far have 
revealed that the continuous process 
could extract a volume of isofl avones 
more quickly than current batch 
extraction methods. The team also 
learned the new continuous extraction 
offered more consistent results than 
batch extraction.

In addition to the small proto-
types, the team has a large microwave 
extractor in the works. This system 
looks nothing like a conventional 
home microwave, but the function is 
similar. Even with a large prototype, 
however, the team is not abandoning 
work on the small units. 

“We still have more to learn from 
the small prototypes before we can 
move toward a system that can handle 
large quantities of solvent and fl our,” 
Sabliov said. The next steps will be 
to continue improving the design to 
achieve the optimum operating param-
eters for this process. Tobie Blanchard




