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Introduction

Crushed limestone is used in the processing of sugarbeet to improve sugar recovery in factories.  After processing, factories are left with many tons of spent lime which is stored in large piles near factory sites.  The objective of this study was to determine whether this material, can be put to beneficial use in fields  (especially sandy type soils with lower organic matter) in hopes of reducing sugarbeet root rot diseases, improve slow and poor growth and stand establishment, increase overall sugar quality and production, reduce the size of spent lime piles in an environmentally safe manner and evaluate long term effects of spent lime on soil physical properties and subsequent crop production in the Red River Valley of the North.   Several other similar experiments have previously been established in various locations and soil types in the Red River Valley.
Materials and Methods

A field experiment was established on Glyndon silt loam (Silt loam, very fine sandy loam, loam) at the Rhizomania Research site near Glyndon, MN.  Planting was arranged in a randomized complete block design with six replications.  Individual treatment plots measured 11 feet wide and 30 feet long.  Soil nitrogen levels were adjusted with fertilizer to approximately 120 or 130 lbs/acre of available residual soil test plus added fertilizer N.

Lime dry weight treatments were spring applied and incorporated on April 26/2005.  Sugarbeet variety, Crystal R 308 (Rhizomainia disease resistant) with 45 grams of tachagaren, was planted on May 03/2005 with a John Deere MaxEmerge 2 planter.  Sugarbeet was placed 1.25 inches deep with 4 15/16-inch in-row spacing.  A 22-inch row spacing was used. Counter insecticide was surface band applied at 11.9 lbs/A, and incorporated with chains at planting. Emergence counts and visual plant vigor was noted.  Post emergence micro-rate herbicides, cultivation and hand labor was used as needed for weed control. Three fungicide applications, Eminent, Supertin and Headline were applied for Cercospora leaf spot control.  

Canopy ratings were taken September 22/2005.  Harvest and Aphanomyces ratings of 10 beets from the middle two rows of each plot, were done on September 29/2005.  Yield determinations were made and quality analysis performed at American Crystal Sugar Quality Lab, East Grand Forks, MN.

Results and Discussion

The yield data indicate no significant differences in yield and recoverable sugar per acre within the treatments.  However we did see a slight yield increase as well as higher recoverable sugar per acre, and a slight increase in gross $ return per acre with the two ton per acre lime rate and double the recommended potassium treatment.   The six ton spent lime per acre treatment is low in most all parameters except population and can not be explained.  No large differences in canopy and Aphanomyces ratings were observed on any of the treatments.    Soil samples taken to a depth of 60 cm showed soil test P increased and K, Cl, and Na decreased with increased spent lime application.  Soybeans will be seeded on this site in 2006 and the plot will be soil sampled and harvested to determine beneficial or detrimental affect lime may have on soil physical properties and yield on this and subsequent crops on a long term basis.
This experiment, although only one year of data, suggest that because of some positive treatment results, further research of spent lime is warranted.   Similar studies have shown little detrimental affect from spent lime on crops following sugarbeet, Table 2.  Aphanomyces infestation was low for this experiment in 2005!  Lime application may have resulted in greater benefit if fall applied and incorporated to a greater depth at that time.
Table 1.  Effect of spent lime on sugarbeet root yields, sucrose percentage, recoverable sugar production, harvest population and gross $ return.  Rhizomania Site. Glyndon, MN.  2005.
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	Treatment
	ROOT YIELD Tons/A
	NET

SUCROSE  Percent
	REC

 SUGAR

 Lbs/Acre
	REC

SUGAR

Lbs/T
	HARVEST BEETS

/100 FT
	GROSS

RETURN

$/T
	GROSS

RETURN

$/A

	
	
	
	
	
	
	
	

	Untreated Check
	21.5
	14.6
	6210
	289
	168
	30.67
	657

	3 Ton / Acre
	21.9
	14.5
	6386
	291
	167
	31.10
	683

	6 Ton / Acre
	21.3
	13.9
	5928
	279
	174
	28.31
	601

	9 Ton / Acre
	21.6
	14.2
	6150
	285
	163
	29.76
	643

	Double Recommended P Rate
	21.0
	14.2
	5967
	284
	174
	29.46
	621

	Double Recommended K Rate
	21.9
	14.8
	6454
	296
	180
	32.14
	700

	
	
	
	
	
	
	
	

	LSD (.05)
	NS
	0.6
	NS
	11
	         15
	     2.54
	      92


_____________________________________________________________________________
Table 2.  Effect of Spent Lime on Dry Bean Yields.  East Grand Forks, MN, and 2005.

____________________________________________________________________________________________

	Treatment
	
	
	
	Lbs/A 100 CWT                              
	
	Bags /A
	

	
	
	
	
	
	
	
	

	0 Untreated Check
	
	
	
	                 2162
	
	21.6
	

	2 Tons / A Spent Lime
	
	
	
	                 1942
	
	19.4
	

	4 Tons / A Spent Lime
	
	
	
	                 1910
	
	19.1
	

	8 Tons / A Spent Lime
	
	
	
	                 1853
	
	18.5
	

	
	
	
	
	
	
	
	

	LSD (.05)
	
	
	
	                   NS  
	
	NS
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