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Introduction


Reduced tillage systems are not being utilized by sugarbeet growers due to their concern over cooler soils, sprangling of sugarbeet seedlings, seeding delays, wetter soils, the inability to cultivate and harvest concerns. A tillage system labeled strip-tillage has been successful in some parts of the corn belt in leaving most residue at the soil surface while allowing soil warm-up and drying to proceed similar to conventional tillage. Strip tillage is a fall tillage operation that bares the soil in a narrow strip (6-10 inches wide), fractures the soil to a depth of 4-8 inches with a fertilizer injection knife, then gathers the soil to form a shallow berm about 2-inches in height that settles over the winter. Often, N, P and K fertilizer is injected during the fall operation.


A tillage system called “inter-till” has been previously researched (Sojka et al., 1978; Deibert et al., 1979, 1980, 1981, 1982, 1983, 1984). Like strip-tillage, the inter-till system bared soil in the fall in a strip, allowing warming and drying in the spring similar to conventional tillage. Unlike strip-till, the inter-till actually used a roto-tiller device to incorporate the residues in the strip, instead of moving them to the side. Results of this long-term study were inconclusive during several years because of flooding, dry weather and hail. However, in years of good weather, yields of inter-till were similar to those of the plowed treatment and tended to be better than the no-till treatment. 


The objective of this study was to begin to investigate the use of strip-tillage in a sugarbeet production rotation and compare its performance with no-till and a conventional tillage cropping system.

Materials and Methods


An experiment was established in 2004 with corn at the Fargo main station, east of the weather station. The previous crop was dry beans. N rate to corn was reduced to ensure that N would not be excessive to sugarbeets the in 2005. The corn planted in 2004 using a 6-row, 22-inch planter. The corn was combined in late October of 2005 just prior to heavy rains and freeze-up. Because the corn was harvested with a 30-inch row head, some corn was laid over, and ears were gleaned from the plots. Some ears also remained in the field, with some stalks driven over rather than combined. A combine tire rut in one corner of the plot area was partially filled in with ridged soil on either side to even the seedbed somewhat before spring planting. Immediately after combining, the conventional tilled treatments were chisel-plowed to a depth of 8 inches.


A strip-tillage unit was made from an existing chisel plow frame and six Yetter® Maverick® strip-tillage units set on 22-inch row spacings. Soybeans and sugarbeets were treated separately in this experiment. The sugarbeet half of the study was established as a randomized complete block design with three treatments (conventional, strip-tillage and no-till) and twelve replications. The soybean half of the experiment was established using the same design. Individual plots were 30 feet long and 11 feet (6, 22-inch rows) wide. Soybeans were also planted in 22-inch rows.


Soil P levels at the site are high (over 15 ppm), so no fertilizer P was added to the sugarbeets or soybeans for the 2005 crop.  Fertilizer N as urea was applied to the sugarbeet experiment at a rate of 200 lb/acre of 46-0-0 just prior to spring tillage. The conventional tilled plots were disked following N application April 20. The strip-tillage plots were strip-tilled also April 20, with the fertilizer injection knife removed due to sticky soil conditions over 3 inches in depth. The strips were made using the residue manager wheels of the strip-tillage unit set about 1-inch deep in the soil. The resulting strip was a level, relatively residue-free zone about 6-inches wide. Sugarbeets were seeded May 6. Soybeans were seeded May 17. No-till seeding employed residue manager wheels set at the soil surface. Significant residue remained in the row following seeding. The sugarbeet variety seeded was Beta 1305 with 45 g Tachegaren® per unit. Seeding rate was 3 seeds/foot. The soybean variety was Traill. Seeding rate was 8 seeds/foot.


Sugarbeet stand counts were conducted June 20. Trials were then thinned to 52 plants per 30 foot of row (7-inch spacing) on July 6. Sugarbeets were sprayed using micro-rates three times beginning in mid-June. Soybeans were sprayed with 1 qt/a Basagran, 1 qt/a Poast and 1 qt/a crop oil concentrate on July 5.  The soybeans were then sprayed with 2 g/a Harmony GT and 1 qt/a NIS on July 13. Finally the soybeans were sprayed with an additional 1.5 pt/a Poast and 1 qt/a NIS on July 20. Soybeans were harvested September 16, with moisture at 15%. The two center rows were harvested the full plot length. Sugarbeets were harvested from fifty-foot of row, the center two rows of each plot on October 4. Harvest stand counts were conducted. Tare samples were analyzed for quality by the East Grant Forks Laboratory.

Results and Discussion

From seeding to early July, the site received over 9-inches of precipitation. Portions of the sugarbeet plots were partially under water for more than 24 hours at least once and sometimes multiple times. There was evidence of disease from Aphanomyces throughout the lower-lying areas of the plot. Weed control was a problem in all treatments because of delays in the application of micro-rates. Weeds considered to be a particular problem, venice mallow and pigweed, were hand-weeded. Weed problems were similar between treatments, and were not confined to reduced tillage plots. Yields were probably reduced in the experiment due to the heavy rains and resulting disease, and not due to weed pressure. 

Since the plots were affected by water spatially, analysis of variance of both experiments was conducted in SAS using a spatial modifier repeated measure procedure. Taking out the spatial effects before examining the treatment effects aided in illuminating treatment differences.


Highest initial stand before thinning was obtained with conventional till (Table 1).  Highest yield and recoverable sugar were obtained in no-till. Strip-till was higher in sucrose concentration compared with conventional tillage, but not no-till. 


Harvest was not impeded by residue, either with the strip-till, which contained little residue in the row, or no-till, which contained more. 

Table 1. Effect of tillage treatment on sugarbeet stand, yield and quality.

	Treatment
	Initial stand before thinning

(beets/60 ft. row)
	Yield
	Per cent sucrose
	Recoverable sugar 

per acre

	Conventional
	74.1 a
	12.9 a
	18.01 a
	4688 a

	Strip-till
	63.3 b
	 15.0 ab
	18.45 b
	 5569 ab

	No-till
	59.7 b
	16.6 b
	 18.37 ab
	6105 b

	Significance
	F = 8.62 significant
	F = 3.16 significant 
	F = 2.21 significant
	F = 3.3 significant


Soybean yield was not affected by tillage treatment (Table 2), with an F-value of 0.09. Other Midwestern studies have tended to show the same lack of response, possibly because of later planting compared to early planted crops such as corn.

Table 2. Soybean yield response to tillage treatment.

Treatment
Yield

Conventional
25.9

Strip-tillage
25.3

No-till

29.7

Significance
NS, F=0.09

Summary

This was the first year of what is hoped to be a long-term study of strip-till, no-till and conventional tillage effects on soybeans, corn and sugarbeets. If successful, a reduced tillage system would help reduce stand losses from wind, conserve soil and nutrients, help aid growers in recovering government “green” payments, and greatly reduce fuel costs. Due to the wet fall of 2004, only a spring strip-till system was compared. The greater return with no-till was surprising, however, this was not a cool spring compared to others the area has recently experienced. That is why such a study requires a multi-year approach, so that as many environmental conditions as possible are confronted and examined.
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