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Introduction
• To secure P supply to young maize plants, 10-20 kg mineral P ha-1 is 

often placed next to the maize rows at sowing.

• Utilization of P in animal slurry by placing slurry next to the maize 
crop could decrease the use of mineral starter P. Previous Danish 
studies have however shown no effect of the applied raw slurry-P.

• Acidified cattle slurry has the potential to substitute mineral N+P 
fertilizer as a starter fertilizer for maize

• The starter fertilizer effect on P uptake is, however, dynamic and 
changes during the early growth.

• Acidification increases P availability from slurry. This might be due to 
a pH-dependent dissolution of struvite (MgNH4PO4) and/or calcium

Conclusions

a pH dependent dissolution of struvite (MgNH4PO4) and/or calcium 
phosphates in the slurry.Hypothesis & Objective

• Acidification of slurry might increase the P availability in the slurry. 

• Our objective was to determine whether P in side-band injected 
acidified cattle slurry can substitute mineral P fertilizer as a starter 
fertilizer for young maize plants.

Materials & Methods

Four starter fertilizer treatments were placed at sowing:

Maize was grown in 72 pots in growth chambers:

• Temperature: 13˚C (+/- 4˚C for day/night).
• Soil: Sandy (4% clay), total P=480 mg kg-1,

Olsen-P=65 mg kg-1 and pH(CaCl2)=4.4.
• Plants (two pots per treatment) were har-

vested every 5-6 days during 45 days.

Raw slurry pH=7.0, watersoluble P=60 % of TP
Acidified slurry pH=5.5, watersoluble P=77 % of TP
Mineral N applied as (NH4)2SO4

Mineral N+P applied as (NH4)2SO4 and NaH2PO4

Rates of N and P applied with starter fertilizers:
P: 191 mg pot-1 (corresponds to 10 kg ha-1)
N: 648 mg pot-1 (corresponds to 33 kg ha-1) 

Four starter fertilizer treatments were placed at sowing:

Pot end view: Starter fertilizers were 
placed in bands parallel to seed row

The two slurries derived from the same raw cattle slurry.

Shoot dry matter yield (g pot-1) Shoot P uptake (mg pot-1)
Raw slurry 7.7 ab 12.9 b
Acidified slurry 11.1 a 22.6 a

Table 1: Shoot dry matter yield and P uptake at final harvest (45 days after emergence). a and b indicate 
significant different numbers due to LSD0,95 . 

Results

5
2
0

2
5

po
t1

y=0.41e
0.055x0.00075x

2

y=0.41e
0.096x0.00029x

2

y=0.41e
0.067x0.00021x2

y=0.41e
0.077x0.00021x2

Acidified slurry

Mineral N+P

Shoot P uptake                            

Mineral N 6.3 b 10.6 b
Mineral N+P 10.8 b 19.3 a
LSD0,95 3.77 5.16 
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• Acidification of the slurry significantly increased P uptake with 75 % 
compared to raw slurry (Table 1).

• Yields from acidified slurry and mineral N+P treatments were simi-
lar, while P uptake was slightly higher for acidified slurry (Table 1). 

• The time course of P uptake (Figure 1) show that mineral N+P
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Days after emergence

Figure 1: Shoot P uptake over time in maize plants starter fertilized with acidified slurry (О),               
Mineral N+P (◊), raw slurry (□), or mineral N (Δ). Curves are fitted to the equation y=a·exp(bix+cix2), 
where y is the P uptake, x is the day and bi and ci are fertilizer dependent parameters.

• The time course of P uptake (Figure 1) show that mineral N+P 
resulted in the highest early P uptakes. However, acidified slurry  
surpass after day ~ 37. 


