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INTRODUCTION

This study of reduced tillage, small grain-cotton rotational systems was funded jointly by the
Arizona Grain Research and Promotion Council, the National Cotton Council, and the Arizona
Cotton Growers Association with each organization contributing $5,000. Funding from the
Arizona Grain Research and Promotion Council was used primarily to fund project activities
associated with the planting and harvest of the small grain crops grown in rotation with cotton in
reduced tillage experiments and demonstrations.

The no-till barley, oat and wheat crops grown as part of this project were planted using a 10 ft.
wide John Deere 1590 no-till grain drill. In commercial farmer’s fields, these no-till crops were
compared with grain crops planted using conventional grain drills designed to plant into tilled or
prepared soil. The JD 1590 no-till drill is designed to broadcast plant on a 7.5” spacing in flat or
nearly level ground. Our particular 1590 drill is towed behind a tractor on a pair of 13” wide,
15 diameter front castor wheels and a pair of similar sized rear wheels that are on about a 100”
spacing. In the fall of 2003, we were not able to obtain uniform barley stands for two reasons: 1)
the drill is designed to plant flat and the disk openers could not reach the bottom of the furrows,
and 2) the drill’s rear wheels “wandered” in and out of furrows making the use of spacers on the
disk opener arms in the furrows futile because the drill lines were not in consistent positions with
respect to the beds.

In fall 2004, we adopted a strategy of planting only the drill lines on the top and upper shoulders
of stale cotton beds and did not plant the drill lines in the furrows. We increased the seed density
in the planted drill lines to obtain plant populations similar to those in conventional broadcast
planted fields. In contrast to fall 2003, we also added about 22 Ib of nitrogen/A the using the
fertilizer hopper on the JD1590 (i.e., the dual seed and fertilizer hoppers allowed us to fertilize
and plant in the same pass across the field). To make this strategy work we had to stop the drill
from “wandering” behind the tractor. This was accomplished by modifying 20” diameter gauge
wheels to change the relationship between the hub and rim of the wheel and by mounting truck-
trailer tires on the rims. In this configuration the rear wheels were about 82” apart center to
center and the drill consistently tracked behind the towing tractor. The 20” wheels had the added
advantage of compensating for furrow depth so that the drill was approximately level with the
small front wheels running on the bed tops and the larger rear wheels running in furrows. This
assured normal seed flow and performance of the JD1590 drill. We spent about half of the
$5,000 provided by the Arizona Grain Research and Promotion Council on developing these
wheels and building spacers to experiment with different wheel configurations. The remaining



funds were used for grain seed, maintenance parts, miscellaneous field supplies, truck
maintenance and the fuel that was used to transport the drill to our farmer cooperators.

MATERIALS AND METHODS

Maricopa Ag. Center
A replicated (4) experiment was planted in the fall of 2004 at MAC. Treatments were:

1) winter fallow followed by early April planted cotton,

2) winter oat (Cayuse) green chop crop followed by early April planted cotton,

3) winter barley (Poco) planted flat followed by late May cotton planting, and

4) winter barley (Barcott) planted on beds followed by strip tillage and late May cotton planting.

In treatment 1 (winter fallow) the previous cotton crop was shredded, roots pulled (Sundance)
and the plots disked twice to meet plow down requirements. Treatment 2 which also followed
cotton was similarly treated and then oats were planted flat with the JD1590 in the normal (i.e.,
factory) wheel configuration. Treatment 3 was similar to treatment 2 but was planted with Poco
barley (131 Ib/A) using the JD1590 drill. In treatment 4 which also followed cotton, the cotton
stalks were shredded and Barcott barley (129 Ib/A) was planted using the JD1590 in the custom
wheel configuration that planting only the drill lines on the beds. The furrows were not planted
to barley. The small grains were planted on 29 November 2004 with 22 1b N/A, were grown
using standard practices (including water-running UN32) and harvested on 24 May 2005. The
oats were green chopped 17 March 2004 and irrigated. Cotton (DeltaPine 449BR was dry
planted on 14 April 2005 in the winter fallow treatment using a 4-row Monosem planter and in
the oat green chop treatments using Yetter coulter/residue managers bolted onto a 4-row John
Deere 7100 MaxEmerge planter. Additional weight (about 100 Ib) was added to each row units
on the cotton planter to force the coulter and disk-openers to penetrate the soil adequately for
planting. Cotton (DP449BR) was planted into barley residues using Yetter coulter/residue
managers bolted onto a 4-row John Deere 7100 MaxEmerge planter on 25 May 2005.

Commercial Farms

The John Deere 1590 no-till grain drill was towed to 5 commercial farms in the fall and winter of
2004-2005. All of our cooperating farmers intended to plant a small grain crop on stale cotton
beds after they shredded the cotton stalks. Four cooperators successfully used the drill to plant
either barley (Tom Clark in Marana) or wheat (Paul Grasty in Casa Grande, Mike Urton in
Coolidge and Bill Stanbaugh in Mammoth). They all used the custom 20” wheel configuration
of the JD1590 drill discussed above and planted the drill lines on the beds but not the drill lines
in the furrows. All of these cooperators applied nitrogen (e.g., 11-53-0) in the planting operation
with the drill and water ran additional nitrogen (e.g., UN-32). One cooperator tried to use the
drill in moist soil conditions, was not successful, and decided not plant with the JD1590. Tom
Clark was interested in following the Solum barley with cotton but the cool spring, delays in
custom harvesting and a potential cotton planting date after a May 15 cutoff date for crop
insurance caused him to not plant the cotton.

RESULTS AND DISCUSSION






