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Introduction

South Dakota soils have historically been high in plant available K.  Soil test K summaries from the SDSU soil-testing Lab have shown over 85 percent of statewide soil samples have a very high soil test K rating.  However, northeast SD has 3% and 20% of samples in the medium and high ratings respectively.  When a composite field soil sample has a test in these ranges it is likely that parts of the field will be much lower and show deficiency symptoms, especially with sensitive hybrids.


Deficiencies have long been seen in states east of South Dakota.  However, subsoil K levels are not as high as in SD.  Western Minnesota studies showed that 40 lb/a of K2O could correct K deficiency problems on ridge-till corn.  Work with conventional tillage was not done in this study. This study also indicated hybrid differences. Root morphology was indicated as a factor with the ridge-till soils.

Statement of Problem


Potassium studies are needed in the northern Corn Belt for soils with relatively high subsoil K under conventional tillage.

Objectives:

1. Determine what rate of broadcast K can correct K deficiency symptoms on conventionally tilled fields.

2. Determine if fertilizer placement influences grain yield response to potassium.

3. Determine if plant K deficiency is influenced by corn hybrid.

4. Determine if an in-season K application can decrease K deficiency and increase grain yield.

Materials and Methods



A no-till site was located near Elkton (Brookings Co.) on a lamore (alluvial) soil with a K soil test of 122 ppm (medium) (Table 1). This site was established to determine rate of broadcast K needed for corn and in-season K response.  Rates of applied K2O (Table 1) were broadcast as 0-0-60 on the surface before planting. The 60v6 treatment was broadcast on the surface when corn was at the V6 stage.  This treatment was compared to the 60 lb/A treatment that was applied at planting. The cooperator planted and maintained the plots.  Early growth response (plant weight at the V6 leaf stage) and plant height at the V9–12 leaf stage was measured. Grain yield was estimated by hand-harvesting 40 feet of row from the center of the plot. 

To meet objective two a conventionally tilled site was located in Brookings County on a Flandreau soil (loess over sand). The spring soil K test (0-6 inches) was 96 ppm (medium). A split-plot design with K rate (Table 2) as the whole plot and placement (2 x 2 or broadcast) as the split was arranged in a randomized complete block with four replications.  A 7.5 lb/a and 120-lb/a K2O rate as band (2x2) and broadcast placements, respectively, were also included. Plot size was 15 feet by 50 feet.  Plant weight at V6 and plant height (V10) was measured on all plots.  Grain yield was estimated by harvesting two center rows each 45 feet in length with a plot combine. 

For objective three, twenty similar maturity hybrids were planted without and with K (40 lb K20/a as 2 X 2).  The spring soil K test on this fordville (alluvium over gravel) soil was 120 ppm (medium).  Treatments were arranged in a spit plot design with hybrid as the whole plot and K treatment as the split.  A randomized complete block design was utilized with four replications.  Plot size was 5 x 50 feet.  Plant height was measured on all plots (not reported here).  Grain yield was estimated by harvesting both rows each 45 feet in length with a plot combine.

Results and Discussion

 Broadcast potassium significantly increased corn V6 weight at the Elkton site. The 120 lb rate increased growth by almost three times over the check (Table 1).  Plant height was significantly increased with added K.  The 120 lb/a K2O rate increased V9 height by 18 inches over the check. Grain yield was significantly increased by added K.  The 120 lb K2O/a treatment increased yield by about  60 bu/a over the check.  The 30, 60 and 90 lb rate only increased yield about 20 lb/a over check. The in-season treatment was significantly lower than the planting treatment in increasing plant height.  There was no significant difference in grain yields between the two treatments.

Influence of K rate and placement on early corn growth (weight and height), and grain yield is given in Table 2.  Added K significantly increased early growth from both placements at this site that has a medium K soil test.  In addition, response to K was not the same for each placement.  At least 120 lb K2O/a to maximize V6 growth as compared to about 30 if the K2O was banded.  About 90 lb/a of K2O to maximize V10 plant height whereas only 30 lb/a of banded K2O was needed.  Drought limited yield potential at this site. Rate of K influenced grain yield but placement did not.  The 30 lb/a broadcast treatment was approximately equivalent to the 7.5 lb/a band treatment in producing grain.

Influence of corn hybrid and added potassium on grain yield is presented in Table 3.  The yield potential at this site was decreased by lodging caused by wind just before pollination.    As expected, hybrid significantly influenced grain yield.  Added K significantly increased yields and its effect was uniform over hybrids (non-significant interaction).  Relative response to added K by hybrid ranged from 0 to 15 %.  Over the last three years, the average K response from all hybrids is negatively related to yield level.  The average site (check) yield for 2000, 2001 and 2002 was 88, 55 and 131 bu/a, respectively.  The equivalent response (as % of check) was 15, 38 and 6%, respectively.

  A summary of all K response studies on corn since 1996 is presented in Figure 2.  Relative yield response to added K is related to soil test K.  Most significant responses to added K on corn occurred at a soil test level of 160 ppm or less.  This data supports the K recommendations that are used by the South Dakota State University Soil Testing Laboratory. 

A soybean study using broadcast incorporated rates of potash will be reported here.  Potash, as 0-0-6, was applied before planting at rate of 0,30,60,90 and 120 lb K2O/a.  The site was on a Kranzburg silt loam with a K soil test of 149 ppm (high).  Soybean grain yields were 50,51,51,50 and 53 bu/a for the above treatments, respectively.  Potash treatment did not significantly (pr>F= 0.64) influence soybean grain yield at this rate. 

Summary and Conclusions

Addition of K fertilizer will increase yields on relatively low K testing soils.  A broadcast rate of about 60 lb/a appears to be adequate for many situations. A band (2 x 2) placement is more efficient than broadcast.   Corn hybrids responded similarly   to added K. Management of a K deficiency problem should be done with K additions rather than with hybrid selection.  An in-season K application can be profitable on responsive soils especially with subsequent rainfalls.  A better option is applying any additional K before planting.

	Table 1. Influence of broadcast potassium on corn V6 plant weight and V9 height, and grain yield, Elkton, SD 2002.

	K2O/a
	V6 weight 
	V9 height
	Grain yield

	lb/a
	grams
	Inches
	bu/a

	0
	13
	53
	125

	30
	19
	60
	145

	60
	19
	66
	143

	90
	24
	67
	144

	120
	35
	71
	184

	Pr>F
	0.017
	0.0001
	0.0007

	60v6
	13
	57
	141

	Pr>F between 60x60v6
	0.24 (NS)
	0.0002
	0.86 (NS)

	soil test K, ppm
	122


	Table 2.  Influence of rate and placement of K fertilizer on corn and soil test, Brookings Co. 2002.

	
	V6 weight
	V10 height
	Grain yield
	Soil 

K test1

	K20 rate
	Broadcast
	Band
	Broadcast
	Band
	Broadcast
	Band
	

	lb/a
	grams
	grams
	inches
	inches
	bu/a
	bu/a
	ppm

	0
	30
	22
	52
	51
	103
	106
	104

	7.5
	---
	48
	---
	61
	---
	117
	---

	15
	30
	50
	55
	64
	107
	114
	100

	30
	38
	59
	59
	68
	113
	118
	113

	60
	42
	67
	64
	69
	113
	115
	126

	90
	48
	55
	67
	67
	111
	110
	126

	120
	52
	---
	68
	---
	110
	---
	184

	Pr>F
	0.01
	0.0001
	0.0001
	0.0001
	0.27(NS)
	0.07
	

	
	
	
	
	
	
	
	

	
	--- split plot statistical analysis (7.5 and 180 lb rates not used) ---

	
	---------------------------------------  Pr> F  --------------------------------
	

	Rate
	0.0001
	0.0001
	0.03
	

	Plm2
	0.04
	0.007
	0.22(NS)
	

	RatexPlm
	0.02
	0.0001
	0.44(NS)
	

	1 Soil sampled on 11-05-02, broadcast rates only. Spring sample = 96 ppm K.

2 Plm = placement


	Table 3.  Corn yield as influenced by hybrid, and added potassium, irrigated site, Brookings, Co., 2002.

	Variety
	K-01
	K-401
	Relative Response2

	
	-- bu/a – 15% --
	%

	Dekalb DK 440
	153.7
	145.0
	106.0

	Garst 8707
	108.2
	106.3
	101.8

	Dekalb DK 477
	134.0
	136.2
	98.4

	Pioneer 37M34
	163.9
	166.7
	98.3

	Wensman Max 007
	116.2
	118.2
	98.3

	Garst 8766
	138.4
	142.1
	97.4

	Dekalb DKC 4992
	138.2
	142.1
	97.3

	Pioneer 37R71
	134.3
	138.8
	96.8

	Mustang 402
	128.2
	132.5
	96.8

	Garst 8830
	119.9
	124.4
	96.4

	Pioneer 38J54
	116.1
	120.5
	96.3

	Mustang 503
	122.9
	128.5
	95.6

	Wensman Max 78
	126.5
	132.3
	95.6

	Dekalb DK 405
	138.5
	144.9
	95.6

	Pioneer 37M81
	124.6
	130.5
	95.5

	Wensman Max 127
	133.1
	141.3
	94.2

	Mustang 4103
	118.4
	126.6
	93.5

	Dekalb DKC 4222
	153.3
	169.2
	90.6

	Pioneer 38K07
	116.5
	132.2
	88.1

	Pioneer 38T27
	137.4
	161.4
	85.1

	Pr> F:  Hybrid = 0.0001, K rate = 0.0055, hybrid x rate = 0.37(NS). CV=7.7%

1 Potassium chloride rate (lb/a, K2O) applied 2 x 2 at planting.

2 Check treatment yield divided by treatment yield times 100.



[image: image1.emf]Figure 1.  Corn grain yield response to added K as 

influenced by soil test K, South Dakota, 1996-2002.
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