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Background

Conventional and Organic
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Objective

Compare feed efficiency (FE), nitrogen-use efficiency (NUE)
and phosphorus-use efficiency (PUE) of organic (OF) and
conventional dairy farms (CF) in The Netherlands
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Material & Methods o

 Model: Annual Nutrient Cycling Assessment (ANCA)
* 139 organic (OF) & 957 conventional farms (CF)
* 2016 -2021 Milk yield & contents

Model inputs: @ T [ %

Feed & fertilizer v = Manure

b1 e

Crop & soil contents Animals
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Feed efficiency o
) ‘
Feed intake—> Milk output
(kg DM) (kg FPCM)

FPCM= Fat-Protein Corrected Milk Efficiency = outputs/inputs x 100



N- (and P) use efficiency on herd level

L&

Feed N rﬁ Milk N

Cattle N Cattle N

Efficiency = outputs/inputs x 100



N - use efficiency on farm level

Feed N Z{*}}\ Z{;l Feed N

N fixation & = .
% — Milk N

deposition — |

N manure & % - — — 2 éﬁi N manure &
bedding £ - bedding

N artificial @ |

fertilizer Q N cattle

N cattle mes

Efficiency = outputs/inputs x 100



(and P) use efficiency on farm level

Feed P Z{*}}\ Z{;l Feed P

Milk P
P manure & — - @ ' é‘i P manure &
bedding é Lé é bedding

P artificial <
fertilizer @ Q P cattle
P cattle mes

Efficiency = outputs/inputs x 100
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Statistical analysis

* Response variables:

e General farm characteristics
 FE, NUE, PUE

* Fixed effects: organic (yes/no), year (2016-2021), soil type
(sand, clay, peat, mix), all 2-way interactions

* Repeated: farm

FE = feed efficiency; NUE = Nitrogen use-efficiency; PUE = Phosphorus use-efficiency
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Farm characteristics

Farm type (least squares means)*

Milk per cow kg/year 8969 7346 40.1
Milk per ha tons 18.1 9.8 0.28
Milk fat g/kg 44.0 42.8 0.06
Milk protein g/kg 35.5 35.0 0.04
Milk urea mg/100g 22.0 20.2 0.07

*P <0.05
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Ration characteristics

Farm type (least squares means)*

P-content g/kgDM  3.58 3.72 0.009
N-content g/ke DM  26.6 24.8 0.05
NE-content MJ/kg DM 6.73 6.46 0.006

*P <0.05
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N input —

Conventional farms Organic farms

1

|

A\

Total N input: 409 kg/ha Total N input: 187 kg/ha
B Concentrates B Deposition B Roughage and by-products B Manure & bedding material
B Artificial fertilizer B Fixation B Mineralisation B Livestock
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N output —

Conventional farms Organic farms

v

Total N output: 189 kg/ha Total N output: 86 kg/ha

Milk B Livestock Roughage B Manure & bedding material
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P input —

Conventional farms Organic farms

Total P input: 68 kg/ha Total P input: 34 kg/ha

B Concentrates B Roughage and by-products B Manure & bedding material

B Artificial fertilizer B Livestock »
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P output —

Conventional farms Organic farms

Total P output: 77 kg/ha Total P output: 37 kg/ha

Milk B Livestock Roughage B Manure & bedding material
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Feed efficiency

P<0.01

1.15+£0.003

1.03 £ 0.006

Feed efficiency
(kg FPCM/kg DM)
g

-

o

o
T

0,95
Conventional Organic
Farm type
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N use-efficiency
— 38.0+0.76
2 * NUE was higher for CF on herd level, but lower on
= farm level -
s @ * N-surplus in kg/ha was higher for CF, but did not
Eee | differ from OF in kg/ton FPCM

NUE=Nitrogen use efficiency, CF=conventional farms, OF=organic farms
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P ff . . =
_ 92
36 rLr__fF:‘ﬁ 35.0+£0.09 f\ T 90.8 + 0.31
34 + a 90 = 5
= =
£32 | 21

PUE,

* |  PUE was higher for CF at both herd and farm level
“ e P-surplus in kg/ha was lower for CF, but did not differ

from OF in kg/ton FPCM
: I .
T 0.1
c
430 ‘ -0.09 +0.076 2 ‘ -0.9+1.28
= 52
wvi j=N
E, S b
g 0.2 -0.18 + 0.026 o
0 -4
(a1
=0. |
1 -P 0.271 P o [P<001 |
' Farm type 6 @ Farm type

PUE=Phosphorus use efficiency, CF=conventional farms, OF=organic farms
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Conclusions

* P-use efficiency: higher for conventional farms, regardless of
unit

* N-use efficiency: difference between organic and
conventional farms depending on unit

* Further comparative analysis of dairy systems could help us
to identify potential strategies that decrease N and P losses
to the environment



o .
2 hGxelood Thank you for your attention! 45};‘7 fﬁgﬂ{a!

Funded by

%\ TOPSECTOR

e <5
=0/ TUINBOUW * UITGANGSMATERIALEN

TKI Agri&Food

Knowledge partners

WAGENINGEN

4 EINDHOVEN
UNIVERSITY & RESEARCH T U De | ft TU/e #:é:ilkgl'_gﬁgF Radboud University 9’5@%} gyw&%sml-}rg

Private sector partners

aePlanet ’ l111 e c / ‘a Connecterra |<l ) bo |'Q / leafteasers @ = nanopHAR

Research Center A l - b4 The NanoPhotonics Foundry
vutar GreenPort
NoordHollandNoord

W N B, _€ensor  [stchrmenic  (ignify  cenNovation
N’

Dofphy  Cultilene &

TECHNICAL GREEN INNOVATION HOLLAND

Kennis in je Kas - )
6 R o U P E ’ Codperatie
ROULLIER N N7 BETTER COWS > BETTER LIFE

ie NS :
e PHILIPS "
S = M .y EJ CRVD .. (00h. TNO

GREENPORT B\

A \ X S
® éa |BAYER e 1 ; :
E I Agrarisch Collectief Agrarische Melkveefonds
Bo brancheorganisatie akkerbouw AG RO'NTELL' S p I € R : ) CUMELA I%rimpenerwaard Natuur Drenthe /n .......... f‘mw
Agrarische Codperatie Natuurbeheer -

20 Contact: margreet.edens@wur.nl



Pz
WAGENINGEN @
~ { -

UNIVERSITY & RESEARCH

Next Food
Collective




	Diapositiva numero 1
	Background
	Objective
	Material & Methods
	Feed efficiency
	N- (and P) use efficiency on herd level
	N- (and P) use efficiency on farm level
	N- (and P) use efficiency on farm level
	Statistical analysis
	Farm characteristics
	Ration characteristics
	N input
	N output
	P input
	P output
	Feed efficiency
	N use-efficiency
	P use-efficiency
	Conclusions
	Diapositiva numero 20
	Diapositiva numero 21

