ON-FARM STUDIESWITH STRIP TILLAGE
—FIRST-YEAR RESULTS -
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I ntroduction

It's no secret that many producers are often not satisfied with the results of no-till corn.
Cold, wet soring wegther certainly doesn't help to promoteearly growth. Corn grown under no-till
oftenencountersadow growth syndrome and subsequent lower performance and yield compared
to more conventiond tillage systems. Additionally, wet conditions during harvest can so provide
chalenges to prevent marking up fields, dtering seedbed surface and compacting the soil profile.

Many producerswho havetried to no-till corn have abandoned it dueto planter problems,
seedbed quality, poor planting conditions, poor seedling establishment, and often, poor yield.
Now, instead of scrgpping the entire system of conservation tillage and pulling dl the old tillage
equipment back out of the shed, there are dternatives to no-till. Tillage equipment improvements
have brought new interest in the form of grip tillage (may aso be cdled zoneillage). Striptillage
combinesthe best of tillage and no-till systems. Strip tillage can promote awarm seedbed without
removing dl old crop resdue and leaving s0il vulnerable to eroson, plus save time and expense
from extratrips across the field.

Using grip-till, aprocess typicaly conducted as a separatefdl operation (with or without
fertilizer gpplication), a producer makes a strip with aknife, about eight or nineinchesdeep in the
fdl. The resulting strips on top of the ground end up in atwo or three-inch tal mound. Strip till
may aso be performed in the oring pre-plant or by adding attachments on the planter.

This program dlows farmers to get in the field in good time during the pring planting
season and maximize time by planting, not spending time reworking the soil.

Objectives

Previous and current on-farm strip tillage research has been conducted in Illinois through
the SOILS (Save Our lllinois Soils) project coordinated by the Univergity of Illinois and Illinois
Depatment of Ag. This project isbeing conducted on commercid farm fields. Other strip tillage
projectsin lllinoisand lowa have been sponsored by Monsanto to support their biotech products.
Initiad results show true benefits to adoption of grip tillage. However, Illinois and lowa have
severd digtinct advantages over more northern states like Wisconsn and Minnesota: seasonal
temperatures, length of season, soil texture and soil drainage. My questions was, can we use a
reduced tillage system like grip tillage in Wisconsin on soilsgenerdly lessforgiving with respect to
s0il warming and drainage? Most producers don’t have the time for labor expensive tillage
operations.
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Additiondly, with thedim marginsthat exist raisng corn, the added expense of fud towork ground
can make profit margins shrink draméticaly.

Thefirst objective of this study wasto test different tillage systems for corn production in
large on-farm plots. Objective two was to integrate these different tillage sysemsinto an on-farm
corn production system including fertilizer placement and application, seedbed preparation,
herbicide gpplication, etc. to develop aproductive corn system. Objectivethreewasto utilize both
weigh wagon measurements and combine-based GPS and yield-mapping technology to measure
trestment differences in grain yield to better understand the relationship between weigh wagon
weghtsand combine grain flow measurements. Objectivefour wasto determinewhich production
systemismost economical, or which promotesthelowest production cost and ultimately promotes
best profit per acre. Objective five was to utilize split-planter techniques to incorporate two
additional trestmentsto investigate use of a seed gpplied insecticide. Objective Sx was to teke
treatments the next level and implement into a corn-soybean rotation for 2002.

Materials and M ethods

This study wasiinitiated (year one of a proposed three years) in the fal of 2000 at three
southern Wisconsin locations. Three locations were chosen with different soil textures. Location
1, highyidd potentid (Janesville- Plano it loam), location 2, averageyield potentid (Whitewater -
Kidder sandy loam), and location 3, averageto highyield potentid (Milton - &. Charlesslt loam).
Tillage trestments were 1) fdl chisd plow + fal broadcast P and K + spring N as 28%N, 2) fal
grip tillage + fal anhydrous ammonia + fal P and K deep banded, 3) fdl drip tillage + fdl Pand
K deep banded + spring N as 28%N, 4) no tillage with fall broadcast P and K + spring N as
28%N. Each tillage trestment was approximatey 210 feet wide x 1250 feet in length
(approximately 6 acresin areq). Strip tilling was performed by a Y etter (Y etter Co., Colchester,
IL) Strip Tiller with Generation || Maverick Openers. Corn plotswere planted usinglarge-on-farm
gzed plots (15 feet x 1250 feet) with a John Deere 6 row Modd 7200 no-till Max Emerge 11
vacuum planter (Deere and Co., E. Maline, IL) with Y etter Residue Managers attached ahead of
the no-till coulters at 33,000 seeds/acre on 30" row spacings at a 2" depth on April 25
(Whitewater), April 29 (Milton), and April 30 (Janesville), 2001. Corn hybrid wasal09RM RR
hybrid provided by Corn States Hybrid Service, St. Louis, MO. Planter was split with threerows
containing only Maxim XL, fludioxinil, (Syngenta, Greensboro, NC) fungicide seed treatment and
the other three rows containing Maxim XL + Gaucho, imidacloprid, insecticide (Gustafson, Inc.
Plano, TX). All plots received 200 Ibs/acre 7-21-7 liquid Starter fertilizer a planting. All plots
were fertilized usng standard WI fertility recommendations (160 unitsN - 40 Ib N credit due to
previous soybean crop - 14 1b N from starter = 106 unitsN). Plotsreceiving fal anhydrousN also
included 1 gt/acre N-Serve (nitrapyrin) to prevent N losses). All plotsreceived 25 Ib/acre P,Os
and 35 Ib/acre K,O either broadcast or deep banded. Plots were kept weed-free using a
combination of pre and post emergent herbicides. All plots received 1.5 pt/acre Harness
(acetochlor, aproduct of Monsanto, St. Louis, MO) + 1.0 Ib/acre Atrazine (atrazine, generic)
with 106 units N/acre (379 Ib) liquid N as 28%N - UAN prior to planting, (April 23, 26 and 27,
2001 at Whitewater, Milton and Janesville, respectively. No-till and strip-til plots aso received
1.0 pt/acre Roundup Ultra (glyphosate, a product of Monsanto, St. Louis, MO) + 3.0 Ib/acre



ammonium sulfate May 01, 02 and 05, 2001 a Whitewater, Milton and Janesville, repectively.
All plotsreceived 1.0 qt/acre Roundup Ultraat V7/V 8 (Ritchie, et a., 1989) June 09, 17 and 18,
2001 a Whitewater, Milton and Janesville, respectively. Datacollectedincluded grainyidd, grain
moisture, test weight, V4 plant vigor, V4 stand dengity, harvest stand density, and GPS yidd
coordinates. All expenses (these include dl production costs with the exception of government
payments), fixed and variable, were recorded to be used to cal cul ate bottom-line economics. Plots
were harvested October 28, November 05, and 09, 2001 at Whitewater, Milton and Janesville,
respectively using an Internationa Harvester 1460 combine (Case Corp., Racine, WI) with 6 row
963 corn head and AgLeader PF3000 yield monitor (AgLeader Technology, Ames, IA). A
Parker Modd 150 weigh wagon (Parker Indudtries, Jefferson, 1A) was used for individual plot
weights and yield monitor cdibration.

Results and Discussion

Corn Grain Yidd Response due to Tillage

Growing conditions in 2001 were generadly not considered great for corn production.
During June and July severa weeks passed without rainfal. During these high hegt periods corn
showed symptoms of drought stress by ralling leaves and wilting. Despite obvious symptoms of
gress, yidds were generdly good to excdlent. At Whitewater, yields were poor where soil was
prepared conventiondly, demonstrated by excessve stress symptomsfrom dry periods (Table 1).
Strip and zero tillage trestments responded much better to drought, through probable moisture
conservation, where yields were 30 bushel better than the conventiondly tilled plots (Table 1).

At Milton, yiddswhere better than Whitewater (Table 2). Conventiond and fal srip (with
soring N) tilled plots yielded better than no till and fal Strip tilled with fal N. Late season N stress
was vishle on grip till corn that had fal applied N.

At Janesville, where soil texture was best, yields were dso highest (Table 3). Similar to
Milton, conventiond and fal strip (with spring N) tilled plots yielded best.

GPSyidd mapsdemongratetheseyidd effects (datanot shown). Maximum yield monitor
accuracy was obtained by keeping combine harvesting at a constant speed, and cdibrating after
each plot weight was measured by weigh wagon.

After harvest dl yidds and inputs were used to calculate a cost per bushel, cost per acre
and net grower return per acre. Across al three locations, yidds were best for fal Strip tillage +
spring N (180.5 bu/acre), followed by no tillage (162.0 bu/acre), then conventiond tillage (159.6
bu/acre) and last by fdl rip tillage + fdl N (153.1 bu/acre). N stress on corn in plots where
nitrogen was gpplied in the fal was present in fal grip tillage + fal N plotsindicating ayidd loss
probability, then evident at harvest. Most interesting were production coststo produce one bushel
of grain. Costs per bushel were $1.41, $1.50, $1.60 and $1.61 for strip till + spring N, notillage,
conventiond tillage, fal strip tillage + fal N. Net profit per acre was $107.96, $82.18, $72.35,
and $62.21 for same trestments. Cogts savings from fewer field trips showed in calculations.



Table 1. Corn grain yield in different tillages and seed treatment. Whitewater, WI.

Tillage Fall chisel | Fall strip+ | Fall strip+ | Notillage LSD
NH3 spring N (P=0.10)
Grain yidd 119.4 148.2 na 148.2 35
bu/acre Tillage
no Gaucho
Grain yield 121.8 152.2 na 155.3 4.2
bu/acre Seed
with Gaucho treatment
Table 2. Corn grain yield in different tillages and seed treatment. Milton, W1I.
Tillage Fall chisel | Fall strip+ | Fall strip+ | Notillage LSD
NH3 spring N (P=0.10)
Grain yield 166.8 159.0 169.7 154.8 5.0
bu/acre Tillage
no Gaucho
Grain yield 1775 159.7 174.0 157.1 3.6
bu/acre Seed
with Gaucho treatment

Table 3. Corn grain yield in different tillages and seed treatment. Janesville, WI.

Tillage Fall chisel | Fall strip+ | Fall grip+ | Notillage LSD
NH3 spring N (P=0.10)
Grain yield 182.5 na 188.1 166.5 53
bu/acre Tillage
no Gaucho
Grain yield 189.7 na 191.7 183.4 4.3
bu/acre Seed
with Gaucho treatment




Stand Establishment Effects due to Tillage and Seed Treatment

An additiond treatment in these gudieswasto investigate the effect of Gaucho insecticide
seed trestment on early stand establishment and plant vigor. Tables4, 5 and 6 illudtrate the effect
Gaucho had on early growth. Indl tillagesand acrossdl locations Gaucho improved stand dengity
and early plant vigor (datanot shown for vigor). These Gaucho treated plots exhibited morerapid
growth and generdly tdler plants (data not shown). Additionaly, later season during drought
stress, those plots treated with Gaucho showed lesser effects due to drought stress. Never were
any obvious insect problems detected (such aswireworm, cutworm, etc.), yet theinsecticide seed
treated corn plots dways looked better than those not receiving the insecticide seed trestment.
Across dl treatments, locations and tillages Gaucho treated corn outyielded non Gaucho treated
corn 167.1 to 160.8 bu/acre. GPS yield maps clearly demondtrate this yield effect (data not
shown).

Table 4. The effect of Gaucho on early stand establishment and grain yield. Whitewater,
WI.

Tillage Fall chisel | Fall grip+ | Fall strip+ | Notillage Mean
NH3 spring N

Plant dengity 30691 30776 na 30894 30787
no Gaucho

Plant dengity 31957 32236 na 32168 32120
with Gaucho

Gaucho pop. 1266 1460 na 1274 1333

increase

Table 5. Theeffect of Gaucho on early stand establishment and grain yield. Milton, W1.

Tillage Fall chisel | Fall srip+ | Fall strip+ | Notillage M ean
NH3 spring N
Plant density 30204 30151 29991 29781 30032
no Gaucho
Plant dengity 31416 31201 31265 31347 31307
with Gaucho
Gaucho pop. 1212 1050 1274 1566 127
increase




Table 6. The effect of Gaucho on early stand establishment and grain yield. Janesville,
WI.

Tillage Fall chisel | Fall grip+ | Fall strip+ | Notillage Mean
NH3 spring N

Plant density 29484 n/a 29511 29935 29643
no Gaucho

Plant dengity 31499 n/a 31008 31106 31204
with Gaucho

Gaucho pop. 2015 n/a 1497 1171 1561

increase
Conclusons

Problems exigt that may limit the adoption of drip tillage. These incdlude: purchesing the
required equipment, timing of each operation, how to handle severdly dtered fieddsfrom harvesting
traffic, etc.; excessvey moist soil that may limit performance of drip tiller; or srip tillageinacorn
on corn rotation.

Despite these negatives, the benefits are evident: better sands, improved early growth,
dryer and warmer soil in the row compared to no-till, increased yield over no-till, improved soil
erosioncontrol, lessfidd trips, reduced fue inputs compared to conventiond tillage. Likeany new
operation it takes some practice to perform tillage in the best soil conditions. Adjusmentsonthe
drip tiller dso take time. Planters also need some preparation to be properly matched to the strip
tiller. Strip tilling into corn ground requires some patience and practice to reduce trash plugging
from heavy residue corn. Also, what about soybeans? In anarrow row Stuation, thiswould not
match up well with 30" wide strips. For 2002, | will compare gtrip tilled soybeans with drilled
soybeans in both no till and conventiond tillage programs.

Use of Gaucho was decided soon before planting. | thought it could be advantageous for
use in reduced tillage scenarios. | had used Gaucho on a limited basis in 2000 and decided to
expand comparisons to redly test the performance of Gaucho. Yields demondrated its
effectiveness.

For 2002, two of the origina locations and two new locations will be used for further
sudy. Each location has had fdl dripsand chisding performed, for 2002 planting eech tillage will
have both corn and soybean plots.

Based on oneyear of data, the benefits of adopting agtrip tillage program arevisible, fewer
trips across the field, warmer soil temperatures, good yields, and improved production costs and
net profit per acre. The next year of datawill hopefully support these early findings and provide
producers with a viable dternative to full width tillage and no tillage problems.
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