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Background

Yield

Objective

Reduce P-inputs in soil-grown greenhouse crops to prevent P-

saturation and P-leaching, by reducing P-target values, without yield 

or product quality decrease .

Conclusions

Introduction

Results

P-uptake

• Neither yield nor quality were affected by the wide range in P-

applications over a long period of time.

• Zero P-supply even over 5 years did not affect yields. 

• Excessive P-buffer levels can be depleted without risks

• Recommended P-buffer levels can be reduced safely.

• P soil analysis by 1:2 volume extract is a useful parameter for 

fertiliser recommendation.

• Fertilisers recommendation can be based best on two parameters:

P-levels in Dutch greenhouse soils are excessive, due to historical P-

applications, much higher than the crop removal. Fertilisation is based 

on the fertiliser recommendation system, however growers tend to 

apply higher quantities, both base dressings and fertigation. 

Methods

Figure 2. P is applied as pre-planting base-

dressings

Table 1. Actual average P supply, average P-

uptake and P efficiency at both locations

Regulations in view of the European Water Framework Directive 

enforce Dutch growers to improve fertilisation management strategies 

as nutrient leaching to ground- and surface waters should be 

prevented. One of the possible strategies for phosphorus is the 

reduction of the target values for available P ( P-buffer) in the soil. 
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P- capacity P-Al* ( mg P2O5 / 100 g soil)

P 1:2 **  mmol/l 0 - 20 21-40 41-80 81-120 >120

P
 i
n
te

n
s
it
y < 0.05 4 3 2 1 0

0.06-0.1 3 2 1 0.5 0

0.11-0.2 *** 1 0.5 0 0

0.16-0.2 *** 0.5 0 0 0

>0.2 *** 0 0 0 0

*  P-ammoniumlactate method ( capacity)

**  P  1:2 volume water extraction 

***  unlikely combination

Long term trials with butterhead lettuce .

two locations with high P-buffer levels ( P-Al > 100 PAL=100 mg P2O5 / 100 g soil) 

H: sandy loam, pH-KCl 5.9, W: calcareous clay, pH KCl 7.4. 

Treatments: 0, 50, 100, 150, 200 % P supply of the standard P application, 20 - 40kg 

P/ha/crop. 

Crops: 23  and 13 successive crops in 5 and 3 yr at location H and W, respectively.

Determinations: head weights, quality parameters, P-content, 

Soil analysis: P-intensity (1:2 vol. extr.), P-capacity (Pw-value, P-Al method)

Figure 3. Average  total yield of lettuce (kg/m2) and average head weight of 23 and 13 crops at 

location H and W  respectively, in relation with the relative P-application. 
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Figure 4.  P-uptake by the crop (mmol/kg d.m.) related to P buffer in the soil ( capacity) determined 

by P-Al method (left) and the Pw method ( right), at location H ( loamy sandy soil) and location W ( 

calcareous clay soil). 

Figure 5. P determined in the 1:2 soil-water volume extract ( intensity) related to P buffer in the soil 

( capacity) determined by P-Al method (left) and the Pw method ( right), at location H ( loamy sandy 

soil) and location W ( calcareous clay soil). 
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P-soil

average  
supply

average 
uptake efficiency

P rate kg/ha/crop kg/ha/crop

H W H W H W

0% 0.0 0.0 17.8 15.3 ~ ~

50% 19.1 26.2 19.4 17.6 101% 67%

100% 38.3 52.3 21.4 18.8 56% 36%

150% 57.4 78.5 22.4 19.7 39% 25%

200% 76.5 104.6 22.9 20.2 30% 19%

P-efficiency

Figure 1. Lettuce trials were conducted in 

year-round  sequence during 3 and 5 years at 

two locations

Figure 6. Soil analysis by the 1:2 volume 

extract method

Table 2. Quantity of recommended P in kg/100 m2 , based on capacity and intensity.
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