
Summary
•  Flame cultivation can be effective in killing weeds,

including those growing in the crop row.

•  Any positive effect on crop yields is through

reduction of weed competition only.

•  The cost per acre of flame cultivation is two-to-three

times greater than rotary hoeing, as is the time

involved.

•  In wet conditions, when the hoe and harrow are

relatively ineffective, flame cultivation is probably

the best non-chemical weed control option for corn.

Background
The wet spring of 2008 has made mechanical weed

control more difficult.  The rotary hoe and harrow are

effective tools to eliminate small weeds in new crops,

but only if conditions are dry enough to dessicate the

weeds disturbed by the equipment.  Lacking those

conditions, some farmers have recalled another weed

control tool, flame cultivation.  Flame cultivation does

not require drying conditions to be effective, so in a

wet year it can be the one nonchemical method that

will clean up the young crop.

For at least ten years, Practical Farmers of Iowa

members have researched flame cultivation.  These

trials have typically been done in corn.  The growing

point of corn remains below the ground until about the

fifth-leaf stage, so the young crop will recover from

any flaming damage.  Soybeans are much more

sensitive to flaming, although some PFI members

have flamed emerging beans in which the first true

leaf is not yet visible.  Vegetable growers Gary and
Nancy Guthrie (Nevada) also flame ahead of carrot

emergence.

On-Farm Research
The following table summarizes PFI flame cultivation

trials in corn.  Joe Fitzgerald at the New Melleray
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Abbey (Peosta) was among the first enthusiasts of this

practice.  His 1998 trial lacked weed counts and was

replicated only three times, but the flame cultivation at

least seemed to have no negative effect on corn yields.

In fact at the time Joe was of the mind that flame

cultivation might actually stimulate the crop to yield

more.  He repeated the trial in 1999 and found that

flaming reduced broadleafed weeds by over 60% and –

yes – significantly increased corn yield.  In the same

year, Dennis and Eve Abbas (Hampton) carried out a

similar trial and reduced weeds over 40%.  However

there was no statistically significant effect on corn

yield.  However, Dennis and Eve carried out another

trial in 2000, comparing one flame cultivation to two,

and they experienced a significant reduction in corn

yield.  In this trial weed pressure was light, so there

was no crop benefit in terms of reduced competition.

In recent years several other cooperators have,

intentionally or unintentionally, evaluated flame

cultivation in conditions of low weed pressure.  In

2004, Doug Alert and Margaret Smith (Hampton)

found that flaming did not affect corn yield.  In 2006

and 2007, Ron and Dottie Dunphy (Creston) also

found that flaming did not affect corn yields when

weeds were light or mechanical cultivation had already

taken care of the problem.

Flame cultivation at the New Melleray Abbey farm.
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These PFI trials demonstrate that flame

cultivation can be effective on weeds.  They

also strongly suggest that any positive effect

on corn yields is simply from reducing weed

competition.

The table shows that in these trials,

cooperators seldom relied on flaming alone

for weed control.  Flame cultivation was

likely to be accompanied by rotary hoeing

and mechanical row cultivation.  This means

the weed counts do not reflect the full

potential of flame cultivation to kill weeds.  It

also suggests that these farmers were cautious

about relying completely on flaming.

In the eight trials shown in the table, the cost of

one pass of flame cultivation varied from $4.11 per

acre to $11.42, with an average of $7.14.  This

included liquid propane in the range of 4-6 gallons

per acre.  Using current ISU estimated equipment

costs and a labor rate of $10 per hour, a single pass

with a 31-foot rotary hoe would cost about $2.63

per acre.   The hoe would also accomplish that

pass in one-half to one-quarter the time required by

a 4- or 6-row flame cultivator.  So clearly

mechanical weed removal is the preference when it

can be effective.  However, when the spring stays
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wet, rotary hoeing or harrowing may not be

effective at all.  In conditions like that, flame

cultivation may be the only practical way to

achieve in-row weed control, which is critical to

success.
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