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Two study areas were established in the spring of 2005 to investigate the effect of Avail at two different concentrations with 10-34-0 at four rates applied at seeding on sugarbeet. Avail is a material that according to company literature keeps phosphate fertilizer from being tied up by soil minerals for some length of time. Its use would conceivably reduce needed P rates, or at least make them more efficient in crop uptake.

Methods

The first field was located two and one-half miles northwest of Glyndon, MN, within a growers field on a Wheatville silt loam (Coarse-silty over clayey, frigid Aeric Calciaquolls) Township 139N, Range 47W, NW ¼ of SW ¼ of section 4. The second field was located about three and one-half miles southwest of Glyndon, MN on a Glyndon loam (Coarse-silty, frigid Aeric Calciaquolls) Township 139 N, Range 47W, N ½ of SW ¼ of section 35.

Table 1. Fertility information from sites selected for the Avail trial, 2005.
	Site
	N 0-6 in.
	P 0-6 in.
	K 0-6 in.

	Site 1
	20 lb/a
	11 ppm
	230 ppm

	Site 2
	8 lb/a
	7 ppm
	235 ppm


The experiment plan was similar for both sites. The experimental design was a randomized complete block design with four replications and ten treatments. Each plot was 11 feet wide (6, 22 inch rows) by 30 feet long. The ten treatments were:

     Treatment description


Check


40 lb/a 10-34-0 (3.3 gal)


80 lb/a 10-34-0 (6.6 gal)


120 lb/a 10-34-0 (9.9 gal)


40 lb/a 10-34-0 + 1% Avail (v/v)


80 lb/a 10-34-0 + 1% Avail


120 lb/a 10-34-0 + 1% Avail


40 lb/a 10-34-0 + 1.5% Avail


80 lb/a 10-34-0 + 1.5 % Avail


120 lb/a 10-34-0 + 1.5% Avail

Due to the higher rates of 10-34-0 required for this study, application of 10-34-0 was made in a second trip over the freshly seeded area using a tool with single disc openers and a straight stream nozzle directing the 10-34-0 directly behind each disc, resulting in an application about 2 inches to the side of the seed and 1 ½ -inch below the soil surface. Seeding depth was 1 ¼ inches.

Site 2 was seeded May 3 beginning at 4pm, with the starter application following at 5pm. The variety was Beta 1305, with Tachegaren seed treatment of 45 g/unit. Counter 15 G was applied at 11.9 lb/acre. Seeding rate was 2.5 seeds/ft. There was good moisture present at each site, and soil was in good condition for seeding.

Site 1 was seeded May 4 with the same protocol as Site 2.

Results and Discussion-

The two fields received nearly 9 inches of rain between seeding date and June 16. On this date, early stand counts and whole-plant samples were taken for P analysis. Plant counts were taken on the middle two rows (60 feet of row). Plant samples were taken from rows two and five in the plots. Twenty plants were obtained from each plot by cutting them off at the soil surface and placed in kraft paper bags. The samples were dried, and the samples were weighed and ground. The samples were wet ashed and analyzed for total P.

Because of the heavy rainfall, there were areas within the plots that were subjected to standing water for either a few hours to over a day during the early season. Because of these spatial anomalies, a spatial analysis was included in the statistical analysis. Including this procedure within SAS improved the expression of treatment differences. All statements referring to treatment differences include the analysis with spatial structure considered. Site 1 was harvested September 29, and Site 2 was harvested September 30, both using a two-row mechanical harvester. Quality samples were sent to the East Grand Forks Quality Laboratory for analysis.

Site 1-


There were no effects of 10-34-0 or Avail treatments on sugarbeet yield or quality (Table 2).  There were no significant effects of Avail or 10-34-0 on early stand or harvest stand counts. The application of 10-34-0 increased P concentrations in the 6-leaf sugarbeet plants, however there was generally no additional increase in P concentration with Avail treatment (Table 3).

Table 2. Summary of stand and harvest measurements at site 1 due to effect of 10-34-0 and Avail treatments.

	Treatment
	Yield

tons/a
	Per cent sucrose
	Early stand,

plants/60 ft
	Harvest stand

plants/60 ft

	Check
	29.8
	16.6
	65
	63

	3.3 gal/a 10-34-0
	29.4
	17.0
	70
	63

	6.6 gal/a 10-34-0
	28.1
	16.6
	66
	65

	9.9 gal/a 10-34-0
	25.0
	16.4
	65
	60

	3.3 gal/a 10-34-0 + 1% Avail
	27.7
	16.7
	60
	57

	6.6 gal/a 10-34-0 + 1% Avail
	27.5
	16.7
	61
	61

	9.9 gal/a 10-34-0 + 1% Avail
	29.2
	16.7
	63
	62

	3.3 gal/a 10-34-0 + 1 ½ % Avail
	29.1
	16.6
	55
	52

	6.6 gal/a 10-34-0 + 1 ½ % Avail
	28.6
	16.9
	54
	53

	9.9 gal/a 10-34-0

+ 1 ½ % Avail
	28.4
	16.5
	64
	64

	Significance, F
	0.53, NS
	0.80, NS
	1.56, NS
	1.79, NS


Table 3. P concentration of 6-leaf sugarbeet plants at Site 1 

for 10-34-0 and Avail treatments for Site 1.                                

Treatment


P concentration, %

Check



0.330a

3.3 gal/a 10-34-0


0.350 ab

6.6 gal/a 10-34-0


0.361 bc

9.9 gal/a 10-34-0


0.355 b

3.3 gal/a 10-34-0 + 1% Avail
0.354 ab

6.6 gal/a 10-34-0 + 1% Avail
0.373 bc

9.9 gal/a 10-34-0 + 1% Avail
0.375 bc

3.3 gal/a 10-34-0 + 1.5% Avail
0.362 bc

6.6 gal/a 10-34-0 + 1.5% Avail
0.358 bc

9.9 gal/a 10-34-0 + 1.5% Avail
0.383 c

Site 2-


There were significant contrasts between the check plot and the 3.3 gal 10-34-0 treatment without Avail, and the 9.9 gal 10-34-0 treatment with Avail (Table 4). The 3.3 gal 

10-34-0 treatment without Avail was higher in yield than the same 10-34-0 treatment with both rates of Avail. The 9.9 gal/a 10-34-0 with 1 ½ % Avail was higher in yield than the 6.6 gal/a 10-34-0 with 1% Avail and the 3.3 gal/a 10-34-0 treatment with 1 ½ % Avail.

There were no differences in early or harvest stand with treatment.

Table 4. Effect of 10-34-0 and Avail treatments on stand counts and harvest measurements at Site 2.

	Treatment
	Yield

tons/a
	Per cent sucrose
	Early stand,

plants/60 ft
	Harvest stand

plants/60 ft

	Check
	20.9
	15.3
	59
	45

	3.3 gal/a 10-34-0
	26.4
	15.5
	52
	42

	6.6 gal/a 10-34-0
	24.1
	15.5
	60
	40

	9.9 gal/a 10-34-0
	23.9
	15.6
	58
	47

	3.3 gal/a 10-34-0 + 1% Avail
	21.1
	15.5
	61
	44

	6.6 gal/a 10-34-0 + 1% Avail
	22.8
	15.4
	61
	42

	9.9 gal/a 10-34-0 + 1% Avail
	22.5
	15.5
	65
	43

	3.3 gal/a 10-34-0 + 1 ½ % Avail
	20.7
	15.4
	67
	46

	6.6 gal/a 10-34-0 + 1 ½ % Avail
	24.4
	15.4
	63
	51

	9.9 gal/a 10-34-0

+ 1 ½ % Avail
	25.9
	15.7
	64
	44

	Significance, F
	1.83, sig 10%
	0.80, NS
	1.03, NS
	1.40, NS


Table 5. P concentration of 6-leaf sugarbeet plants at Site 1 

for 10-34-0 and Avail treatments at Site 2.

Treatment


P concentration, %

Check



0.187a

3.3 gal/a 10-34-0


0.217 cd

6.6 gal/a 10-34-0


0.228 d

9.9 gal/a 10-34-0


0.228 d

3.3 gal/a 10-34-0 + 1% Avail
0.199 b

6.6 gal/a 10-34-0 + 1% Avail
0.219 cd

9.9 gal/a 10-34-0 + 1% Avail
0.223 d

3.3 gal/a 10-34-0 + 1.5% Avail
0.211 c

6.6 gal/a 10-34-0 + 1.5% Avail
0.215 cd

9.9 gal/a 10-34-0 + 1.5% Avail
0.233 d

There was an increase in plant P content with the application of 10-34-0, but there was no additional contribution consistently observed with addition of Avail (Table 5).

Summary

10-34-0 and Avail treatments did not affect stand counts early in the season or at harvest when applied to the side and below the seed in this experiment. The application of up to 3.3 gal/a of 10-34-0 increased yield at one of two sites and increased plant uptake of P at both sites. Addition of Avail provided no additional yield or P uptake consistently in this experiment. It would be interesting to see if lower 10-34-0 rates than 3.3 gal with and without Avail applied in furrow would provide different results. Yield and uptake tended to peak at the 3.3 gal/a 10-34-0 rate. If this was representative of expected outcomes, rates below 3.3 gal/a might benefit from increased availability of P if that is what Avail provides.
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