
ˤ͙͙͔͊ͤͤͭ͟͡ ͍ ͻ͔͔ͪ͊ͤͤͭͦ 
ͤ͊ ͍͙͔ͫͤ

Guenther Dubberke
27.10.2016, ˽ ͙͔ͦͣͦͪ



˭͊΅ͦ ͎͍͙ͦͦͪͣ ͊͘ ͍͙͙͊ͤͤ͟͡ ͍ 
ͻ͔͔ͪ͊ͤͤͭͦ ͤ͊ ͍͙͔͔ͫͤͭ?

1. ˹͙͍ͦͪͣ͊ͭͤ͊ ͔ͯͪ͒͋͊ ͍ ˩˿

2. ˴͍͊ͦ͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ͭ ͍͙͙͔͊ͤͤͭ͟͡ ͙ ͊͟͟ ͔ͫ ͍ͦ͋ͪ͊ͯ͊ͭ͘?

3. ˮͭͦ͘;͙ͤͼ͙ ͤ͊ ͍͙͙͊ͤͤ͟͡ ͙ ͔ͺ͔ͭ͊͟ ͦͭ ͒ͦ͋ͪͦͭͦ ͙ͣ ͙͙͔ͦͣ͋ͤͪ͊ͤ͟

4. ˴͍͊ͦ͟ ͔ ͤ͊͘;͔͙͔ͤͭͦ ͤ͊ ͍͙͙͔͊ͤͤͭ͟͡ ͙ ͊͘΅ͦ ͔ͫ ͺ͙͔ͦͯͫͪ͊ͣ͟ ͍͔ͫ 
͍͔ͨͦ;͔ ͍Άͪͻͯ ͭΎͻ?

5. ˽͍͔ͦ;͔ ͊͘ ͻ͔͔ͪ͊ͤͤͭͦ ͤ͊ ͍͙͔͔ͫͤͭ



1.˹ ͙͍ͦͪͣ͊ͭͤ͊ ͔ͯͪ͒͋͊ ͍ ˩˿



ˣ͔͔͙͔ͪͣͤͤͭ ͍͙͔ͫͤ ͙ ͔͙͔ͪͣͦͤͭͤͭ ͍͙͔ͫͤ ͒ͦ ͔͒ͤ͊ ͔͙ͫ͒ͣͼ͊ 
͔͙ͨͪ͒ ͍͔ͦͨͪ͊ͫ͊ͤ ͔ͫ ͻͪ͊ͤΎͭ ͫ ͙͙ͦͣ͋ͤͪ͊ͤ͟ ͺͯͪ͊͗ ͫΆͫ 
ͫΆ͒Ά͙͔ͪ͗͊ͤ ͤ͊ ˿ˤ͡ ͚ͤ͊-ͣ͊ͦ͟͡ у҈ ͟Άͣ ˢ˿ˤ (ḙ7% ͨ ͪ8͙8% 
˿ )ʕ ͙ ͙͡ ͫ ͺͯͪ͊͗, ͟ ͚ͦͭͦ ͙ͦͫͣͯͪΎ͍͊ ͙͙ͣͤͣͯͣ 200 g ͫ ͍͙ͯͪͦ 
͍͙͙͊ͤͤ͟͡ ͤ͊ ͙͍͗ͦͭͤͦ ͤ͊ ͔͒ͤ.
G. Stalljohann, 2010

˨ˮ˾˩˴́ˮˤˢ фмκсолκ˩ˮ˻ ˹ˢ ˿̌ˤ˩́ˢ ͦͭ мф ͔͍͙ͤͦͣͪ мффм ͎ 
ͦͭͤͦͫͤͦ ͔͔ͦͨͪ͒͡Ύ͔ͤ ͤ͊ ͙͙͙͔ͣͤͣ͊ͤͭ͡ ͙ͫͭ͊ͤ͒͊ͪͭ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔͔ͫͤͭ 

˥͔ͪͣ͊ͤͫͦ͟ ͔͍͊ͦͤͦ͒͊ͭͫͭͦ͘͟͡Υ Article 25(6) animal welfare-Nutztierhaltungs-VO 
(2006) 



ˤΆͣͦ͗ͤͦͫͭ͘1:
˴ͦͣ͋Φͺͯͪ͊͗Ҍ͔ͫͤͦ
͙ ͫ͊ͣ͊ͤ͊͡ ͍ͦ͡Ύ.

˿͔ͪ͒ͤ͊ ͔͍͒ͤͤ͊ 
ͦͤͫͯͣ͊͟ͼ͙Ύ ͙ͨͪ
͙ͦͨͭ ͍Haus Düsse: 
150g κ͍͙ͫͤΎ.

150 g ͫ ͔ͤͦ/͔͍͒ͤHaus Düsse

1. The EU regulation1. The EU regulation



2. ˴ ͍͊ͦ͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ͭ
͍͙͙͔͊ͤͤͭ͟͡ ͙ ͊͟͟ ͔ͫ 
͍ͦ͋ͪ͊ͯ͊ͭ͘Κ



˴͍͊ͦ͟ ͫ͊ ͍͙͙͔͊ͤͤͭ͟͡Κ

͙͔̅ͦͭͦͫͤͭ͊ͭ͊͘ ͔ ͔͙͍͔͙͒ͤͫͭͤΎͭ ͙ͭͦ͘;͙ͤ͟ 
ͤ͊ ͔͔͎͙ͤͪΎ ͊͘ ͔͙ͪ͊ͫͭͤΎͭ͊!!

˽Ά͍ͪ͊ͭ͊ ͫͭΆͨ͊͟ ͔ ͙͔ͫͤͭ͘ ͤ͊ ͣͦͤͦ͊͘ͻ͙͊ͪ͒͊
˥͡Όͦ͊ͦͭ͘͟ ͫ͡Άͤ;͔͍͊ ͍͔͙ͫͭͤ͊͡ ͙ CO2.

͙́͊͘ ͔͔͎͙ͤͪΎ ͙͎ͦͫͯͪΎ͍͊ ͔ͪ͊ͫͭ͗͊ ͤ͊
͔͙͔ͪ͊ͫͭͤͭͦ ͦͭ ͨͦ͟Ά͍͔͊ͤͭͦ͡ ͒ͦ 
͙͎͔͒ͦͫͭ͊ͤ ͤ͊ ͒Ά͍͔ͪͫͤ͊ͭ͊ ͺ͊͊͘!



˶ ͙ ͎ ͤ ͙ ͤ ͙

˿͙͔ͣ͊ͣͦͫ͡
ͭ

˴͔ͭ͡Ά;ͤ͊ ͔ͫͭͤ͊

̒
͒
ͪ
ͦ



˴͍͊ͦ͟ ͫ͊ ͍͙͙͔͊ͤͤͭ͟͡Κ

ɺʦʜʘ
ʇʨʦʪʝʠʥ
ɺʲʛʣʝʭʠʜʨʘʪʠ
ʄʘʟʥʠʥʠ
ʄʠʥʝʨʘʣʠ

ʈʘʩʪʠʪʝʣʥʘʪʘ ʢʣʝʪʲʯʥʘ ʩʪʝʥʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ:

ʎʝʣʫʣʦʚʘ, ʍʝʤʠʮʝʣʫʣʦʟʘ, ʃʠʛʥʠʥʠʇʝʢʪʠʥʩʲʜʲʨʞʘʱʠ ʚʝʱʝʩʪʚʘ. 

ʊʝʟʠʉʪʨʫʢʪʫʨʥʠ ʩʫʙʩʪʘʥʮʠʠʧʨʝʜʩʪʘʚʣʷʚʘʪʅʝʫʪʨʘʣʥʠ-ɼʝʪʝʨʛʝʥʪʥʠ-

ɺʣʘʢʥʠʥʠ(NDF). 

ʂʠʩʝʣʠʥʥʠ-ɼʝʪʝʨʛʝʥʪʥʠ-ɺʣʘʢʥʠʥʠ (ADF) ʩʘ NDF ʤʠʥʫʩ ʍʝʤʠʮʝʣʫʣʦʟʘʪʘ



˴͍͊ͦ͟ ͫ͊ ͍͙͙͔͊ͤͤͭ͟͡Κ

˿͍ͯͪͦ͊ ͔͔ͨͨ͡
˿͍ͯͪͦ ͔͙ͨͪͦͭͤ

˿͍͙ͯͪͦ ͙͙ͣ͊ͤͤ͘

˭͊ͻ͙͊ͪ

˹͙΄͔͔ͫͭ

˽͔͙͙ͭͤ͟
˻͎͙ͪ͊ͤ;͔ͤ ͦͫͭ͊ͭΆ͟

͔͙̆ͣͼ͔ͯͦ͊͘͡͡

͔̇ͯͦ͊͘͡͡

˶͙͎͙ͤͤ

NSP



оΦ ˮͭͦ͘;͙ͤͼ͙ ͤ͊ ͍͙͙͊ͤͤ͟͡ 
͙ ͔ͺ͔ͭ͊͟ ͦͭ ͒ͦ͋ͪͦͭͦ ͙ͣ 

͙͙͔ͦͣ͋ͤͪ͊ͤ͟



ʇʨʝʧʦʨʲʢʠ ʟʘ ʩʲʜʲʨʞʘʥʠʝ ʉɺʣ ʚ ʢʦʤʙ.ʬʫʨʘʞ ʟʘ ʩʚʠʥʝ (88% DM)

(DLG ɹʶʣʝʪʠʥ1/2008)

G. Stalljohann, 2010

ɹʨʝʤʝʥʥʠ
ʩʚʠʥʝ

(ʜʝʥ1-84) 

ɹʨʝʤʝʥʥʠ
ʩʚʠʥʝ

(ʜʝʥ85-115) 

ʃʘʢʪʠʨʘʱʠ

ʩʚʠʥʝ

ʉʫʨʦʚʠ 
ʚʣʘʢʥʠʥʠ

g/kg Ó70 50 

ADF g/kg < 80 < 70 

NDF g/kg > 200 > 160 



ʉʫʨʦʚʠʥʠʙʦʛʘʪʠʥʘʉʪʨʫʢʪʫʨʥʠɺʣʘʢʥʠʥʠ
ʉʫʨʦʚʠɺʣʘʢʥʠʥʠ NDF ADF

g/kg g/kg g/kg

ɽʯʝʤʠʢ 50 175 55

ʆʚʝʩ 102 280 135

ʇʰʝʥʠʯʥʠʪʨʠʮʠ 118 428 128

ʉʫʰʝʥʠʮʚʝʢʣʦʚʠ ʨʝʟʝʥʢʠ145 428 212

ʉʫʰʝʥʘʷʙʲʣʢʦʚʘ ʧʫʣʧʘ 300 580 470

ʉʣʲʥʯʦʛʣʝʜʦʚ ʰʨʦʪ 201 383 270

ʊʨʝʚʥʦʙʨʘʰʥʦ 206 460 250

ʉʦʝʚʠʪʨʠʮʠ 344 588 426

ʇʘʣʤʦʚʦʢʶʩʧʝ 150 520 317

G. Stalljohann, 2010 



˾͔͙ͯͭ͊ͭ͘͡ ͦͭ ͻ͔͔ͪ͊ͤͤ ͤ͊ ͔͔͙͋ͪͣͤͤ ͍͙͔ͫͤ ͫΆͫ ͙ ͔͋͘ ͍͔ͫͨ͊͊ͤ͘ ͤ͊ 
͔ͨͪͨͦͪΆ;͙͔͙͔ͭͤͭ͡ ͙͍ͤ͊ ͤ͊ ADF͙ NDF͍ Ά͍ ͺͯͪ͊͗͊



4. ˴ ͍͊ͦ͟ ͔ ͤ͊͘;͔͙͔ͤͭͦ ͤ͊ 
͍͙͙͔͊ͤͤͭ͟͡ ͙ ͊͘΅ͦ

͔ͫ ͺ͙͔ͦͯͫͪ͊ͣ͟ ͍͔ͫ ͍͔ͨͦ;͔
͍Άͪͻͯ ͭΎͻ?



G. Stalljohann, 2010

ʍʨʘʥʝʥʝ ʟʘ ʜʦʙʨʦ

ʯʨʝʚʥʦ ʟʜʨʘʚʝ =

ɿʜʨʘʚʦ ʧʨʘʩʝ 

˭͍͔͒ͪ͊ͭͦ ͤ͊ ;͔͍ͪ͊ͭ͊: 
˻͍ͫͤͦ͊ ͤ͊ ͍͔͒ͪ͊ͭͦ͘ ͊͘ ͍͔͙ͫ͟ ͙͙͍͙ͤ͒͒



ʂʘʢʚʠ ʩʘʚʲʛʣʝʭʠʨʜʘʪʠʪʝ ʚʲʚ ʬʫʨʘʞʘ ʥʘ ʩʚʠʥʝʪʝ?
Peet Schwering C.M.C.. et al. 2003, Netherlands

ʅʠʰʝʩʪʝïʦʩʥʦʚʝʥ ʠʟʪʦʯʥʠʢ

ʅʝʉʢʦʨʙʷʣʥʠ ʇʦʣʠʟʘʭʘʨʠʜʠ (NSP) ï

ʦʩʥʦʚʝʥ ʠʟʪʦʯʥʠʢ

ɹʨʝʤʝʥʥʠ ʩʚʠʥʝ

274 g ʥʠʰʝʩʪʝ, 123 g ʬʝʨʤʝʥʪʠʨ.NSP 86 g ʥʠʰʝʩʪʝ, 300 g ʬʝʨʤʝʥʪʠʨʫʝʤʠNSP

ʃʘʢʪʠʨʘʱʠʩʚʠʥʝ

293 g ʥʠʰʝʩʪʝ, 113 g ʬʝʨʤʝʥʪʠʨ. NSP 189 g ʥʠʰʩʪʝ, 216 g ʬʝʨʤʝʥʪʠʨ.NSP

ʈʝʟʫʣʪʘʪʠ

+ ɾʠʚʦʪʝʛʣʦ

+ ɻʨʲʙʥʘʩʣʘʥʠʥʘ

± 0 ʞʠʚʦʨʦʜʝʥʠʧʨʘʩʝʪʘ

ʇʦ-ʤʘʣʢʠʟʘʛʫʙʠ ʥʘ ʪʝʣʝʩʥʦ ʪʝʛʣʦ ʠ 

ʛʨʲʙʥʘ ʩʣʘʥʠʥʘ ʧʦ ʚʨʝʤʝ ʥʘ ʣʘʢʪʘʮʠʷ

+ 0.4 kg ʢʦʥʩʫʤʘʮʠʷ ʥʘ ʣʘʢʪ.ʬʫʨʘʞ

+ 0.5 ʞʠʚʦʨʦʜʝʥʠʧʨʘʩʝʪʘ



81,2351344ʉʦʝʚʠ ʪʨʠʮʠ

69,2249206ʊʨʝʚʥʦ ʙʨʘʰʥʦ

,342204201ʉʣʲʥʯʦʛʣʝʜʦʚ ʰʨʦʪ

k.A.320300ʗʙʲʣʢʦʚʘ ʧʫʣʧʘ 

41,3460145ʎʚʝʢʣ.ʨʝʟʝʥʢʠ ʩʫʰʝʥʠ

42,2168118ʇʰʝʥʠʯʥʠ ʪʨʠʮʠ

1,8866102ʆʚʝʩ

1,296250ɽʯʝʤʠʢ

N Provimig/kgg/kg

WHC *2)BFS *1)ʉ.ɺʣʘʢʥʠʥʠ

ʇʘʣʤʦʚʦ ʢʶʩʧʝ

ɺʠʪʘʣʥʠʩʚʠʥʝʩBFS! 

150 230 k.A.

1)BFS ςx ͙ͦ-
͎͙͙ͪ͊ͪ͊͒ͣ͘ 
ͫͯ͋ͫͭ͊ͤͼ͙͙

2)WHCς
͍ͦ͒ͦ-
͊͒͘Άͪ͗͊΅ 
͊ͨ͊͟ͼ͙͔ͭͭ



ʆʧʠʪ ʩ ʜʦʙʘʚʷʥʝ ʥʘ ʩʫʰʝʥʘ ʷʙʲʣʢʦʚʘ ʧʫʣʧʘ ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ BFS, 

827 ʧʨʘʩʠʣʘʩ ʧʦʚʝʯʝ ʦʪ 7ʧʨʘʩʝʥʮʘ/ʩʚʠʥʷ, Haus Düsse



ʍʨʘʥʠʪʝʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʫʨʘʞʥʘʪʘ 
ʩʤʝʩ ʩʲʩ ʩʫʰʝʥʘ ʷʙʲʣʢʦʚʘ ʧʫʣʧʘ 

 

NDF - ʮʝʣ:  > 200 ʛ/ʢʛ ɹʨʝʤʝʥʥʠ / > 160 ʛ/ʢʛ ʃʘʢʪʠʨʘʱʠ  

G. Stalljohann, 2010 

 

155 

86 

ʂʦʥʪʨʦʣʘ 

214 

102 

ʆʧʠʪ 

160 190 g NDF  

87 94 g Bakt. ferm. Sub.,  
BFS 

55 0 7 g ʉ ɺʣʘʢʥʠʥʠ, Rfa 

500 0 50 FTU Phytase, Phy 

5 , 5 0 , 5 g Phosphor, P 

8 , 6 5 g Calcium, Ca 

170 14 0 g ʉ ʇʨʦʪʝʠʥ, RP 

, 2 1 3 12 , 0 MJ Energie, ME 

ʆʧʠʪ ʂʦʥʪʨʦʣʘ 

ʃʘʢʪʠʨʘʱ ɹʨʝʤʝʥʥ

ʠ 



ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ  

 

ʆʧʠʪʥʘ ʛʨʫʧʘʂʦʥʪʨʦʣʘ

ʇʨʘʩʠʣʘ n 295 285

ʞʠʚʦʨʦʜʝʥʠ/  ʦʪʙʠʪʠ

ʧʨʘʩʝʪʘ

n 11,8 / 10,3 11,7/ 10,1

ʊʝʛʣʦ ʥʘ ʧʨʘʩʠʣʦ ʧʨʠ ʨʘʞʜʘʥʝkg 17,2 17,5

ʊʝʛʣʦ ʥʘ ʧʨʘʩʠʣʦ ʧʨʠ ʦʪʙʠʚʘʥʝkg 82,1 80,1

ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʞ.ʪ.

ʥʘ ʩʚʠʥʝʪʝ

kg

%

17,3

6,9

19,32

7,8



ɿʜʨʘʚʠ ʯʝʨʚʘ = ɿʜʨʘʚʘ ʩʚʠʥʷ = ɿʜʨʘʚʠ ʧʨʘʩʝʥʮʘ


