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Green revolution is over? 

  “Unless progress with 
agricultural yields 
remains very strong, 
the next century will 
experience sheer 
human misery that, 
on a numerical scale, 
will exceed the worst 
of everything that has 
come before". 





1. Introduction 

 Average soil sample of 2 kg represents 
22,500,000 kg of soil on 5 ha area up to 
30 cm depth 

 Soil sampling need to be reliable, 
repeatable and simple 

  



1. Introduction 
 

Soil bulk sampled on 5 ha area with 
conventional and new soil probe  

(depth of 30 cm, kg) 



2. Background 
1.   Check 
2.   N0 PK,   
3.   N100 PK,   
4.   N150 PK ,    
5.    N200 PK,   
6.    N250 PK,  
7.    N250 PK+ PG,  
8.    N250 PK+ Dolomite 
9.    N300 PK   
10.   Black fallow 

Field experiment with 10 treatments (Source: Google Earth, 2010).  



Plan of the field trial: 



From 1996 

 10 pan lysimeters 
 

 20 drainage pipes 
 

 Lot of field and 
laboratory work 
 





 

Patent pending:  PCT/HR2011/000021 Rotary Soil Sampling Assembly 



3. Work with new soil probe 



3. Work with new soil probe 

 



 



4. Methodology 
 The goal of work was to get clear information 

about spatial variability of soil potassium content 
in arable layer of the 84 ha field.  

 Sampling -  grid sampling (50 x 50 m, at grid 
intersections)  

 Field size - 84 ha 
 Total number of samples – 330 
 Precise location of sampling at grid intersection 

was set up Trimble GeoExplorer GeoXH 6000 
with accuracy +- 10 cm.  







5. Results 

 Regarding K2O content: 
 

 20 % of the field has good level of supply,  
 40 % - rich in phosphorus,  
 40 % - very rich in phosphorus 



 K2O content in soil - 
on a larger scale 

 – 84 ha field  
 – grid 50 x 50 m 
 - 4 samples / 1 ha 
 - 336 samples taken 

in 3 days  
 - each sample is 

recorded very 
precisely by GPS – 
can be repeated in a 
future 
 

https://mail.google.com/mail/?ui=2&ik=10ae509e21&view=att&th=13a55305db80eb5d&attid=0.2&disp=inline&safe=1&zw
https://mail.google.com/mail/?ui=2&ik=10ae509e21&view=att&th=13a55305db80eb5d&attid=0.2&disp=inline&safe=1&zw


K2O, mg/100 g tla 
  
Mean                          21,67     
Standard Error                            0,39     
Median                          20,66     
Mode                          17,49     
Standard Deviation                            7,07     
Sample Variance                          50,04     
Kurtosis                          70,42     
Skewness                            6,08     
Range                          97,42     
Minimum                          11,59     
Maximum                        109,00     
Sum                     7.150,96     
Count 330 
Largest(1)                        109,00     
Smallest(1)                          11,59     
Confidence Level(95,0%)                            0,77     

 



 
Histogram
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New field trials: 

 1. Popovaca 
 2. Vukovar 
 3. Vinkovci 

 1. Check – no fertilisation  0 
 2. N150  P100  K0  NP 
 3. N150  P0      K100  NK 
 4. N0  P100 K100  PK 
 5. N150  P100  K100  NPK 
 6. N150  P50 K100  NP50K 
 7. N150  P150 K100  NP150K 
 8. N150  P200 K100  NP200K 
 9. N150  P100  K50  NPK50 
 10. N150  P100  K150  NPK150 
 11. N150  P100  K200  NPK200 
 12. N150  P100  K250  NPK250 



Soil sampling scheme on a 2,5 ha area 



240 samples/ 28800 m2 =  
1 sample/120 m2 
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1. Kontrola – bez gnojidbe ₡ 

2. N150  P100  K0  NP 

3. N150  P0      K100  NK 

4. N0 P100 K100  PK 

5. N150  P100  K100  NPK 

6. N150  P50 K100  NP50K 

7. N150  P150 K100  NP150K 

8. N150  P200 K100  NP200K 

9. N150  P100  K50  NPK50 

10. N150  P100  K150  NPK150 

11. N150  P100  K200  NPK200 

12. N150  P100  K250  NPK250 
 

 



6. Conclusions 

 Soil sampling with new circular soil probe 
can provide better information because of 
bigger volume of sampled soil and a 
repeatable sampling scheme.  



6. Conclusions 

 Based on results we can recommend 
variable rate fertilization with potassium 
but also with phosphorus.  
 

 In a field trials we can have more precise 
information about different soil properties 



6. Conclusions 

 With the application of VRT we can make 
soil fertility more homogeneous, we can 
save fertilizers and we can maintain or 
improve yields. 





 

Thank you 
for your 

attention! 
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