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Introduction 

There are several nutrient related questions pertaining to use of manure in potato cropping systems in 

the Central Sands. The first question relates to the availability of manure N for corn. It is estimated athat 

40% of the applied N from dairy manure is plant available as long as it is incorporated within 72 hours.  

However, little information exists to confirm these availabilities on sandy soils, which can increase the 

availability of manure through an increase in soil aeration.  

The second question relates to what happens to the subsequent potato crop following a corn crop that 

has received manure. The biggest question here relates to phosphorus (P). Potato is a high P demand 

crop and the optimum soil test P concentration for potato would be considered excessively high for 

most other crops. So, if growers have managed their soil test P in the optimum range for potato, they 

will only be allowed (according the NRCS 590 Standard) to apply P to the potato phase of production, 

except if applying manure. This leads to the question – can the P applied to the corn (as manure P) be 

credited toward the P needed for potato production. Since the corn doesn’t really need the manure-P 

(based on the high soil test P levels), knowing if the P in manure can “carry over” to the potato phase 

would save growers money and simplify their nutrient management plans. 

Materials and Methods 

To address the rotational nutrient management concerns we established research plots in 2011 and 

2012 at the Hancock Agricultural Experiment Station. In 2011 and 2012, corn was grown with the 

following N inputs: high rate of liquid dairy manure (HLDM) (20,000 ga/ac), low rate of liquid dairy 

manure (LLDM) (12,000 gal/ac), solid dairy manure (SDM) (35 ton/ac), and no manure (NONE). The 

liquid and solid dairy manure were separated liquids and solids, respectively.  Manure was applied April 

26, 2011 and April 27, 2012, and corn was planted on May 12, 2011 and May 15, 2012 at 31,200 

seeds/acre. No starter fertilizer was applied to corn. The manure was applied in 30 ft widths and was 

applied to the length of the field (~450 ft). In 2011, supplemental N was added to all treatments to apply 

between 198 and 205 lb-N/ac. In 2012, the same inorganic fertilizer rates were applied to all treatments, 

but the manure analysis was different, leading to a wider range in total N applied among treatments.  

Table 1. Manure analysis. 

Manure Year Moisture Solids Total N NH4-N P K 

    ------------- lb/1000 gal ------------- 
Liquid 2011 97 3 18.3 11.3 5.70 16.93 
 2012 95 5 25.5 17.6 9.07 18.48 
    ------------- lb/ton ------------- 
Solid  2011 77 23 9.4 na 1.40 4.00 
 2012 78 22 7.58 3.57 1.84 5.99 

 



The total N applications are as follows: 

Table 1. Nitrogen applications in 2011 for fertilizer management treatments. 

Management Manure rate 
Total manure-

N applied 
Available N 

applied Inorganic N rate 
Total N 
applied 

   lb/ac lb/ac lb/ac 
NONE    205 205 
SDM 35 ton/ac 329 132 70 202 
LLDM 12K gal/ac 220 88 112 200 
HLDM 20K gal/ac 366 146 52 198 

 

Table 3. Nitrogen applications in 2012 for fertilizer management treatments. 

Management Manure rate 
Total manure-

N applied 
Available N 

applied Inorganic N rate 
Total N 
applied 

   lb/ac lb/ac lb/ac 
NONE    205 205 
SDM 35 ton/ac 265 106 70 176 
LLDM 12K gal/ac 306 122 112 234 
HLDM 20K gal/ac 510 204 52 256 

 

The NONE treatment received 205 lb/ac of N (100 lb-N/ac as ammonium sulfate at V5, 52 lb-N/ac as 

urea at V8, and 52 lb-N/ac as urea at VT), the SDM received 70 lb/ac of N (35 lb-N at V5 and V8), the 

LLDM received 112 lb/ac of N (56 lb-N/ac at V5 and V8), and the HLDM received 52 lb/ac of N (26 lb-

N/ac at V5 and V8).   

Phosphorus treatments. In the potato phase of production, large manure treatment strips were split 

into three replicated blocks of four P treatments: none, 30 lb/ac of P (a minimum application), 165 lb/ac 

of P (a maximum application), and a P application that represents the difference between 165 lb/ac of P 

and the P applied with manure the previous year (i.e. the “balance” treatment).  The P rates for the 

balance treatment in 2011 were: SDM=116 lb-P/ac, LLDM=97 lb-P/ac, and HLDM=51 lb-P/ac. The P rate 

for NONE, which had no manure and no extra P applied, was 135 lb-P/ac. In 2012, the potato variety 

used was Russet Norkotah. 

Results and Discussion 

Corn Yields 

Corn yields were much greater in 2012 compared to 2011 (Table 4). In 2011, there was not much 

variation between treatments; with trends indicating that LDM may be more than 40% available and 

SDM may be less than 40% available. The extra N in the LDM likely contributed toward this yield 

increase. In 2012, our results were confounded by manure analysis being quite different in 2012 

compared to 2011. Thus the SDM had much less available N applied compared to NONE and LDM 



treatments had much more available N applied. However, the highest yielding plots were the NONE 

plots, which suggest when adequate N is applied, the source does not matter. 

Table 4. Corn yields in 2011 and 2012 under different nitrogen management practices. Standard 

deviation is reported in parenthesis. 

N management 2011 2012 

 ---------- bu/ac ---------- 
NONE 184 (9) 237 (9) 
SDM 175 (11) 207 (13) 
LLDM 189 (10) 237 (10) 
HLDM 193 (23) 230 (12) 

 

 

Potato yields 

When averaged across all original manure plots, the highest potato yields occurred with 165 lb/ac of P. 

The soil test P for this field is in the low soil test P category, so larger amounts are expected to be 

needed. However, since the “balance” treatment also had 165 lb/ac of P applied (but with a portion 

applied the previous year as manure) and resulted in lower yields, this suggests that P does not “carry-

over” in these systems. 
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Figure 1. Total potato yield for four P rates in 2012. 

 



There is no statistical evidence that potato yields were influenced by the previous year’s manure. Thus, 

there is no evidence that manure inhibited yields of the subsequent potato crop. And if any trends do 

exist, indicate that application of manure was somehow beneficial for potato yields. 
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Figure 2. Potato yields for four P rates for each manure history. 

 

Conclusions 

Based on one year of data, there is no evidence that growers should “bank” P from year to year when 

needing large amounts of P fertilizer. In addition, there does not appear to be any negative effects of 

applying manure the year previous to potato. 


