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Preliminary results provide useful information on DMPP effect on biomass production, and nutrient efficiency. The N efficiency 
indexes support that DMPP use with fertilizer or pig slurry enhanced the recovery and profitability of Nitrogen.
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Deep percolation Irrigation Rainfall VWC-50cm VWC-20cm

Mas Badia (Girona) Site 
Typic Xerofluvent and rainfed

1st year ENTEC®
& ASN Total-N NH4

+ -N
Sowing date 29/09/2005 0 100 98,04 86,84
After 1st cut 12/01/2006 0 150 173,85 110,19
After 2nd cut - 0 0 0 0

0 250 271,89 197,03

2nd year ENTEC®
& ASN Total-N NH4

+ -N
Sowing date 06/09/2006 0 100 123,24 68,97
After 1st cut 05/12/2006 0 150 155,68 120,62
After 2nd cut - 0 0 0 0

0 250 278,92 189,59

Application date CONTROL PS & PS+DMPP

Total N applied (kg/ha)

Application date CONTROL PS & PS+DMPP

Total N applied (kg/ha)

1st year ENTEC®
& ASN Total-N NH4

+ -N
Sowing date 26/09/2005 0 125 241,8 179,57
After 1st cut 13/03/2006 0 125 258,56 187,55
After 2nd cut 02/05/2006 0 125 263,36 187,25

0 375 763,72 554,37

2nd year ENTEC®
& ASN Total-N NH4

+ -N
Sowing date 28/09/2006 0 125 98,27 77,65
After 1st cut 21/12/2006 0 125 257,57 170,17
After 2nd cut 10/05/2007 0 125 132,63 103,78

0 375 488,47 351,6

Application date CONTROL PS & PS+DMPP

Total N applied (kg/ha)

Application date CONTROL PS & PS+DMPP

Total N applied (kg/ha)

The objective of this research was to study the effect of DMPP on mineral nutrition,  and to determine the suitability of using the passive 
capillary lysimeter to estimate how much drainage water moves through the instrument and how much N (nitrates, nitrites and 
ammonium) is lost through leaching. Nitrification inhibitors, as DMPP, can play an important role in maintaining soil N in the form of 
ammonium, as they inhibit activity of the Nitrosomonas bacteria. Ammonium is less susceptible to losses (leaching, denitrification,...) than 
nitrate. In addition, enhancing the supply of ammonium can also increase nitrogen efficiency and yields. The compound 3,4-
dimethylpyrazole phosphate (DMPP) is a nitrification inhibitor developed by BASF (Germany) in cooperation with a number of 
universities and research institutes. Two field experiments were carried out during the 2005-2007 growing season. The experimental design 
was a randomized complete block with three replications. Individual plots were 10 m wide and 24 m long in Torreneral and 5 m wide and 
8 m long in Mas Badia (Slurry applied by hand) . Treatments were (1) unfertilized control, (2) ammonium sulfate-nitrate (26%N), (3) 
Entec (ASN+DMPP) (26%N) (4) pig slurry (5) pig slurry + DMPP.

Calculated N use efficiency indexes

Preliminary results

2005-2006 TORRENERAL

TREATMENT

N 
applied

(kg 
N/ha)

N 
uptake

(kg 
N/ha)

Biomass
(kg dry

matter/ha)

Apparent N 
recovery
efficiency

ANREC (%)

Physiological
efficiency PhE

(kg/kg)

Agronomic
efficiency
AE (kg/kg)

N use
efficiency

NUE 
(kg/kg)

N uptake
efficiency

NUpE
(kg/kg)

N 
utilization
effficiency

NUtE
(kg/kg)

Control 0 160 10.115 63,3 a

ANS 375 347 15.696 49,8 ab 29,9 a 14,9 ab 41,9 ab 0,9 ab 45,3 ab

Entec (ANS+DMPP) 375 409 17.580 66,5 a 30,0 a 19,9 a 46,9 a 1,1 a 43,0 ab

Pig Slurry 579 316 15.087 27,0 b 31,9 a 8,6 b 26,1 c 0,5 b 47,8 ab

PS+DMPP 531 414 16.868 48,0 ab 26,5 a 12,7 ab 31,8 bc 0,8 ab 40,7 a

2006-2007 TORRENERAL

TREATMENT

N 
applied

(kg 
N/ha)

N 
uptake

(kg 
N/ha)

Biomass
(kg dry

matter/ha)

Apparent N 
recovery
efficiency

ANREC (%)

Physiologica
l efficiency
PhE (kg/kg)

Agronomic
efficiency
AE (kg/kg)

N use
efficiency

NUE 
(kg/kg)

N uptake
efficiency

NUpE
(kg/kg)

N utilization
effficiency

NUtE (kg/kg)

Control 0 189 9.031 47,9 a

ANS 375 416 11.790 60,5 a 12,2 a 7,4 a 31,4 a 1,1 a 28,4 b

Entec (ANS+DMPP) 375 524 13.939 89,5 a 14,6 a 13,1 a 37,2 a 1,4 a 26,6 b

Pig Slurry 456 409 13.356 48,4 a 19,6 a 9,5 a 29,3 a 0,9 a 32,6 b

PS+DMPP 521 448 13.324 49,7 a 16,6 a 8,2 a 25,6 a 0,9 a 29,8 b ab52,2b0,8c40,5b15,1a44,5b33,911.306217279PS+DMPP

ab50,8b0,9bc46,8ab21,3a44,2b48,213.043257279Pig Slurry

b43,0a1,4a59,2a30,8a34,7a88,814.801344250Entec (ANS+DMPP)

b43,1a1,3ab56,3a27,9a34,1a81,814.076327250ANS

a58,27.0981220Control

Nitrogen 
utilization
effficiency

NUtE
(kg/kg)

Nitrogen 
uptake

efficiency
NUpE
(kg/kg)

Nitrogen 
use

efficiency
NUE 

(kg/kg)

Agronomic
efficiency
AE (kg/kg)

Physiologic
al efficiency
PhE (kg/kg)

Apparent
N recovery
efficiency
ANREC 

(%)

Biomass
(kg dry

matter/ha)

N 
uptake

(kg 
N/ha)

N 
applied

(kg 
N/ha)TREATMENT

MAS BADIA2006-2007

a44,6a1,0a43,9a12,4a36,7a33,911.935268272PS+DMPP

a43,0a1,1a45,7a14,2a34,1a41,812.424289272Pig Slurry

a43,9a1,1a48,7a14,5a35,5a40,712.164277250Entec (ANS+DMPP)

a40,2a1,2a48,2a14,0a28,1a49,712.049300250ANS

a48,78.5511750Control

Nitrogen 
utilization
effficiency

NUtE
(kg/kg)

Nitrogen 
uptake

efficiency
NUpE
(kg/kg)

Nitrogen 
use

efficiency
NUE 

(kg/kg)

Agronomic
efficiency
AE (kg/kg)

Physiologic
al efficiency
PhE (kg/kg)

Apparent
N recovery
efficiency
ANREC 

(%)

Biomass
(kg dry

matter/ha)

N 
uptake

(kg 
N/ha)

N 
applied

(kg 
N/ha)TREATMENT

MAS BADIA2005-2006

a13,92a0,08a0,56a0,05a0,24ab0,69a14,98a14,98a34,56ab168,50a18,4A122,4a5108PS + DMPP

a12,31a0,08a0,54a0,06ab0,21ab0,63a12,67a12,67a29,42ab151,50a14,4a100,2a4822PS

a21,28a0,10a0,63a0,07a0,23a0,83a17,12a17,12a35,13a202,50a16,2a147,5a5840ENTEC

a17,26a0,10a0,59a0,06ab0,21ab0,78a17,75a17,75a39,08ab191,30a16,7a143,4a5333ANS

a9,85a0,08a0,44a0,02b0,11b0,41a10,29a10,29a24,80b79,00a9,8a76,2a389603rd Cut

b10,92a0,04ab0,40a0,05a0,18a0,47a11,98a12,0a25,9a252,5a23,3a163,2a6477PS + DMPP

b14,20a0,04a0,56a0,05a0,19a0,49a10,74ab10,7ab22,3ab242,1a20,2ab116,9a6313PS

a38,18a0,05ab0,52a0,05ab0,12a0,47a11,68ab11,7a25,2ab224,2ab14,0ab140,3a6730ENTEC

b16,75a0,05ab0,49a0,05ab0,12a0,48a12,19a12,2ab23,5a253,4ab18,4ab132,9a6472ANS

b8,20a0,03b0,32a0,02b0,07a0,24a5,97b6,0b16,0b121,7b9,4b61,1a480302nd Cut

a4,86a0,05a0,46a0,06a0,18a0,88a7,79a7,8a21,7a195,4a20,3a128,9a5283PS + DMPP

a2,48a0,04ab0,42ab0,04abc0,11bc0,57ab5,44a5,4a17,5ab124,9ab12,5ab98,5a3953PS

a8,52a0,05a0,54a0,06ab0,14ab0,78a7,11a7,1a20,3a155,0ab14,7ab121,2a5010ENTEC

a3,04a0,04ab0,33ab0,03bc0,08bc0,53ab4,81ab4,8a18,1ab114,7ab10,6ab70,2a3890ANS

a1,18b0,01b0,15b0,01c0,03c0,36b1,74b1,7b6,6b30,0b2,7b22,4b141501st Cut

Na 
uptake
kg ha-1

B 
uptake
kg ha-1

Mn
uptake
kg ha-1

Cu 
uptake
kg ha-1

Zn uptake
kg ha-1

Fe 
uptake
kg ha-1

S uptake
kg ha-1

Mg uptake
kg ha-1

Ca uptake
kg ha-1

K uptake
kg ha-1

P uptake
kg ha-1

N uptake
kg ha-1

Above
ground dry
matter kg 

ha-1Treatment

2005 - 2006

Torreneral

a1,33a0,08a0,33a0,05a0,25a0,40a14,03a9,32a25,09a67,77a18,2a132,50a4482
PS + 
DMPP

a2,10a0,05ab0,32a0,04ab0,20a0,68ab9,37a8,80a24,11ab55,75ab11,4bc75,50ab3210PS

a1,89a0,08a0,33a0,04ab0,18a0,45a14,04a9,46a23,24ab57,46ab13,2ab103,20ab3764ENTEC

a1,81a0,05ab0,28ab0,04ab0,19a0,40ab11,29a8,06a21,15ab50,15ab15,0abc95,30ab3727ANS

a0,64a0,04b0,17b0,02b0,11a0,18b7,36a4,76a12,70b28,17b8,8c43,90b238203rd Cut

a14,95a0,08a0,79a0,09ab0,31a1,53ab27,46a18,70a56,13ab326,37ab33,1ab167,22a5918
PS + 
DMPP

a27,22a0,08a0,85a0,10a0,37a1,15ab30,79a20,57a46,08a435,83a42,6a217,09a7894PS

a28,95a0,09a1,06a0,09ab0,28a3,14a43,62a18,70a51,03ab299,54ab21,3a232,47a6568ENTEC

a25,71a0,08a0,81a0,08ab0,24a2,46ab34,39a15,56a48,43ab274,94ab17,8ab177,24a5505ANS

a6,56a0,04a0,32a0,03b0,09a0,58b11,84a7,65a22,43b134,56b12,1b64,48a484602nd Cut

a4,05
a
b0,02ab0,44a0,05a0,17a5,95ab9,56ab9,6a38,5a156,10a11,9a147,90a2923

PS + 
DMPP

a5,72b0,02ab0,31a0,03ab0,13a1,93b6,92b6,9a16,2a123,23a10,4a116,60a2252PS

a12,69a0,03a0,56a0,05a0,16a7,68a13,34a13,3a49,7a176,81a11,7a188,60a3607ENTEC

a6,80b0,01ab0,33a0,03ab0,10a1,22ab7,21ab7,2a16,6a138,69a7,8a143,10a2558ANS

a2,86b0,01b0,20a0,02b0,05a0,93b3,80b3,8a10,6a86,97a6,9a69,00a180301st Cut

Na 
uptake
kg ha-1

B uptake
kg ha-1

Mn
uptake kg 

ha-1

Cu 
uptake
kg ha-1

Zn
uptake
kg ha-1

Fe 
uptake
kg ha-1

S uptake
kg ha-1

Mg uptake
kg ha-1

Ca 
uptake
kg ha-1

K uptake
kg ha-1

P uptake
kg ha-1

N uptake kg 
ha-1

Above
ground dry
matter kg 

ha-1Treatment

2006 – 2007

ab4,56b0,02b0,10b0,01a0,08a0,29a28,25ab4,67a40,25ab78,9a8,9ab37,7ab3331PS + DMPP

ab4,81b0,02ab0,11b0,01a0,09a0,42a8,91ab4,71a16,92ab80,7a10,0b36,0ab3434PS

a11,80a0,05a0,17a0,02a0,11a0,51a14,26a7,17a26,60a121,1a12,9a56,1a4861ENTEC

a13,14ab0,03a0,17a0,02a0,10a0,52a13,04ab6,17a23,52ab101,6a9,8a56,8a4780ANS

b1,34b0,02b0,10b0,01a0,07a0,35a10,28b4,07a14,57b71,3a7,9b32,1b277403rd Cut

ab11,62a0,046c0,19b0,03b0,11ab2,47b10,73b7,27b33,38a134,4a13,5dc95,3a4795PS + DMPP

ab12,64a0,058bc0,23b0,03ab0,13a3,98b10,76ab9,60ab39,53a153,8a15,7bc105,6a5725PS

a24,34a0,065a0,33a0,06a0,17a4,01a26,45a11,27a48,40a182,4a17,4a177,4a6307ENTEC

a24,59a0,061ab0,31a0,06a0,17a3,65a25,05ab10,55ab44,63a168,6a17,9ab173,2a5961ANS

b3,44b0,011d0,06c0,01c0,03b0,72c4,62c2,20c10,28b39,3b3,2d31,4b166402nd Cut

b17,81a0,02a0,15ab0,03a0,080,75ab9,42a7,45a19,53a147,9a12,3ab83,6a3180PS + DMPP

a32,22a0,03a0,19ab0,03a0,100,92ab11,70a10,02a25,86a162,1a14,6a114,9a3885PS

b17,05a0,03a0,29a0,04a0,120,91a13,44a10,63a38,88a145,2a11,4a110,5a3633ENTEC

ab22,27a0,03a0,16ab0,03a0,090,88a13,21a7,65a20,38a133,0a11,1ab96,6a3335ANS

b14,40a0,02a0,12b0,02a0,060,59b8,58a5,46a16,48a112,2a8,2b58,5a265901st Cut

Na uptake
kg ha-1

B uptake
kg ha-1

Mn uptake
kg ha-1

Cu uptake
kg ha-1

Zn uptake
kg ha-1

Fe uptake
kg ha-1

S uptake
kg ha-1

Mg uptake
kg ha-1

Ca uptake
kg ha-1

K uptake
kg ha-1

P uptake
kg ha-1

N uptake
kg ha-1

Above
ground dry

matter kg ha-1Treatment

2006 - 2007

a4,22a0,03a0,14a0,02a0,09a0,44a8,84a4,84a21,49a77,1a9,2a48,4a3821PS + DMPP

a8,50a0,03a0,15a0,02a0,06a0,34a8,50a5,25a23,14a78,7a9,1a53,2a4245PS

a12,23a0,03a0,17a0,02a0,10a0,61a10,13a5,83a24,12a77,7a7,7a66,0a4003ENTEC

a9,64a0,05a0,17a0,03a0,10a0,54a10,34a5,89a25,81a81,9a8,7a64,1a4294ANS

a9,56a0,04a0,17a0,02a0,09a0,64a11,53a6,18a25,77a81,8a9,0a70,2a410803rd Cut

ab21,65ab0,03ab0,31a0,06a0,18a0,99c13,41a9,91a30,63a209,5a23,1a165,8a5830PS + DMPP

a25,37a0,04a0,40a0,06a0,20a1,25c14,73a11,53a32,79a231,3a25,5a177,1a5967PS

ab13,61a0,04a0,33a0,06a0,16a1,07b20,77a9,28a32,95a236,6a20,0a157,7a6182ENTEC

ab17,95a0,04a0,39a0,07a0,20a1,07a26,51a10,55a34,06a259,4a22,9a187,6a5976ANS

b9,57b0,02b0,16b0,02b0,07a0,79c9,11b4,82b19,26b111,8b9,8b80,8b348302nd Cut

a2,36a0,02a0,11a0,02a0,05a0,77a4,27a2,36a8,89a71,8a6,7ab53,6a2285PS + DMPP

a4,75a0,02a0,12a0,02ab0,04a1,57a4,53a2,71ab10,52a69,8ab6,6a58,8a2212PS

a3,84a0,02a0,10a0,02ab0,04a0,46a4,29a2,27a7,85a60,7a5,5ab53,5ab1980ENTEC

a3,30ab0,01ab0,10a0,01ab0,03a0,76a4,06ab2,01ab7,37ab53,7ab4,9ab48,1ab1779ANS

a1,53b0,01b0,05a0,01b0,02a0,45a1,92b1,01b4,28b25,2b2,5b24,4b96001st Cut

Na uptake
kg ha-1

B uptake
kg ha-1

Mn uptake
kg ha-1

Cu 
uptake
kg ha-1

Zn uptake
kg ha-1

Fe 
uptake
kg ha-1

S uptake
kg ha-1

Mg uptake
kg ha-1

Ca uptake
kg ha-1

K uptake
kg ha-1

P uptake
kg ha-1

N uptake
kg ha-1

Above
ground dry

matter kg ha-
1Treatment

2005 - 2006

MAS BADIA

Measurements:
• Soil properties and hydraulic characteristics
• Initial and final soil fertility
• NH4-N and NO3-N soil content (0-90 cm)
• Dry matter (hand harvested, 1 m2)
• Macronutrients and micronutrients plant content
• NH3-N volatilization in selected plots
• Deep drainage
• NH4, NO3, NO2 content in water from sampling reservoir
• Water table depth 
• Soil water content

Torreneral (Lleida) Site 
Typic Calcixerept and irrigated

Some modifications were made to the original Gee Passive 
Capillary Lysimeter (Decagon Devices Inc.) to adapt it to the 
soil physical constraints (poor drainage and shallow water table
with high salt content) found in Torreneral. For this reason only 
partial results have been obtained on nitrate leaching. The amount of N 
leached was much more lower in the Entec treatment than in the ANS 
treatment. But we can’t do statistical analysis. We will continue this 
field experiment one more year. At Mas Badia Site there was no 
drainage recorded.

120277
2nd year (Growing
season)

190231
1st year (Growing
season)

Torreneral (Lleida)
0670

2nd year (Growing
season)

0429
1st year (Growing
season)

Mas Badia (Girona)

Irrigation
(mm)

Rainfall
(mm)

Evolution of the soil nitrogen content from 0-90 cm at Torreneral site

Exemple of registers for plot 3 at Torreneral
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