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Keeping
Nitrogen
Out of
Waterways

Legume crops
may help
farmers manage
manure

MARKUS DUBACH (D152-1)

These tiny (2 mm) round organs, called “root
nodules,” are filled with specialized bacteria that
capture nitrogen from the air and trade it to the
legume plant for sugars the plant produces. The

pink color comes from a compound similar to the
hemoglobin in animal red blood cells.

armers use manure as a source of nitrogen for their
crops and as a way to dispose of it. Many also apply
commercial nitrogen fertilizer, since there’s no way
to know exactly how much nitrogen is in the manure.

This practice ensures that the plants get enough of the nutrient
' to produce profitable yields.

But an unintended result can often be too much nitrogen—

' more than the plants can use before it washes away in rain,
' snowmelt runoff, or subsurface drainage to surface waters. In
| the Mississippi River Basin, some of that nitrogen eventually
- ends up in the Gulf of Mexico, where it can create periodic dead
' zones. Marine animals either move out of these oxygen-starved
. waters or they perish.

Surprisingly, using manure to fertilize legumes may help

| keep excess crop nitrogen out of bodies of water like the Gulf
- of Mexico, says soil scientist Michael P. Russelle.

“The role legumes can play in reducing excess nitrogen in the

' nitrogen cycle is not widely recognized,” says Russelle, who is
. in the ARS Plant Science Research Unit at St. Paul, Minnesota.
| “Most growers think that legumes only make their own nitrogen.
' But capturing nitrogen from the air for use as fertilizer is simply
' an option these plants have, not a requirement. If they can get
| adequate nitrogen from the soil, legumes will do that and not
' make new nitrogen until they run out of the ready-made kind.”

Soybeans, alfalfa, and all other legumes can capture nitrogen

| from the air with assistance from bacteria that live in nodules
' on their roots. The bacteria “fix” the nitrogen, converting it into

amino acids that plants use to make proteins. The bacteria in
turn get nutrients and energy from the plants. For this reason,

| farmers usually don’t apply manure to these crops—let alone

commercial fertilizer.

““Why fertilize a crop that makes its own fertilizer?’ is the
common feeling,” Russelle says.

But he suggests that growers might skip the manure on non-
legume crops like corn and use it instead on leguminous crops
that self-adjust for manure nitrogen content. It’s a way to dispose
of manure with little risk of either excess fertilizer or yield loss.
“They can let the legume be their insurance. If the manure doesn’t

have enough nitrogen, the legume will start making its own.”

' Maps To Show You Where It’s At

USDA estimates that in 2004 farmers harvested 3.15 billion

bushels of soybeans from 74 million acres nationally, which are
. both records. The estimated acreage for alfalfa harvested in 2004
' is more than 22 million acres nationally.

Russelle doesn’t suggest that farmers apply manure to all |

' fields of legumes— just those fields with the highest nitrogen-

fixation rates, because those plants are hungry for an easy sup-
ply of nitrogen. The best candidate fields are those that are also

| high-yielding.

Toward that end, Russelle and Adam Birr, a graduate student
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