Supplementary material

Table S1
Estimated microbial nitrogen in the residues of in situ crude protein degradation at the various incubation
times

Feedstuff 2h 4h 6 h 8h 16 h 24 h 48 h 72 h
Barley 4.6 8.6 12.1 15.1 23.6 28.4 33.4 n.a.
Wheat 3.9 7.3 10.3 12.8 20.1 24.1 28.4 29.2
Wheat bran 4.1 7.6 10.7 13.3 20.8 25.0 29.4 30.2
DDGS 3.4 6.4 9.1 11.3 17.9 21.7 26.0 26.8
CGF 4.3 8.0 11.2 14.0 21.8 26.2 30.9 31.7
Soybeans 2.3 4.3 6.1 7.6 12.0 145 17.4 17.9
SBM 1.3 2.4 3.4 4.3 6.8 8.2 9.8 10.1
SFM 3.5 6.6 9.2 11.6 18.3 22.2 26.5

RSMa et 3.0 5.6 7.9 9.9 15.6 18.9 22.7 23.4
RSMb ot 3.2 6.0 8.5 10.6 16.8 20.4 24.4 25.1
RSMc n 2.2 4.1 5.8 7.3 11.5 14.0 16.7 17.3
RSM et 2.2 4.2 5.9 7.3 11.6 14.1 16.8 17.3
RSM n 2.3 4.3 6.1 7.6 12.0 14.6 17.4 18.0
RSM ft 2.3 4.4 6.2 7.7 12.2 14.8 17.7 18.3
Lupin 0.7 1.3 1.8 2.3 3.5 4.2 5.0 5.1
Boregine n

Lupin 3.2 6.0 8.4 10.6 16.7 20.3 24.2 25.0
Boregine t

Lupin 3.2 6.0 8.4 10.6 16.7 20.3 24.2 25.0
Boruta n

Lupin 3.2 5.9 8.3 10.4 16.5 20.0 23.9 24.6
Boruta t

Pea Hardy 1.6 3.0 4.3 5.3 8.3 10.0 11.8 n.a.
Pea 1.4 2.6 3.7 4.6 7.2 8.6 10.2 n.a.
Astronaute

Pea Navarro 0.9 1.7 2.4 3.0 4.7 5.6 6.6 n.a.
SBP 6.2 11.5 16.2 20.2 315 37.9 44.6 45.8
GS | 11.9 21.3 28.8 34.7 48.3 53.6 56.8 57.0
GS I* 11.6 20.8 28.1 33.9 47.2 52.4 55.6 55.8
GS I 11.9 21.3 28.8 34.7 48.3 53.6 56.8 57.0
GS II* 11.8 21.1 28.4 34.3 47.7 53.0 56.2 56.4
GS 1l 12.2 21.8 29.4 35.4 49.3 54.8 58.1 58.3
GS lI* 12.1 21.7 29.3 35.3 49.1 54.6 57.9 58.1
GS IV 11.9 21.3 28.8 34.7 48.3 53.6 56.8 57.0
GS Iv* 11.8 21.2 28.6 34.4 47.9 53.2 56.4 56.6
GSV 12.0 215 29.1 35.0 48.8 54.2 57.4 57.6
GS v* 11.9 21.3 28.8 34.7 48.3 53.6 56.8 57.0
GS VI 11.9 21.3 28.8 34.7 48.3 53.6 56.8 57.0
GS VI* 11.9 21.3 28.8 34.7 48.3 53.6 56.8 57.0
GS VII 12.2 21.9 29.5 35.5 49.5 55.0 58.3 58.5
GS VII* 11.9 21.4 28.9 34.8 48.4 53.8 57.0 57.2
GS VIII 12.0 215 29.0 34.9 48.6 54.0 57.2 57.4
GS VII* 12.1 21.6 29.2 35.2 49.0 54.4 57.6 57.8

* Grass silage ensiled with bacterial inoculant; CGF: corn gluten feed; CP: crude protein; DDGS: dried
distillers’ grains with solubles; GS: grass silage; RSM: rapeseed meal; SBM: soybean meal; SBP: sugar
beet pulp; SFM: sunflower meal.

All estimates are given as % of total nitrogen.

The estimations were performed as described by Parand and Spek (2021).



Table S2
Estimated parameters of ruminal in situ crude protein degradation at 72 h and 24 h incubation time considering the effect of the correction for microbial nitrogen
contained in the degradation residues *

Feedstuff ~ Uncorrected degradation (72 h) Corrected degradation (72 h) Uncorrected degradation (24 h) Corrected degradation (24 h)

a b c L ED: EDs EDs | a b c L ED: EDs EDs | a b c L ED: EDs EDs | a b c L ED: EDs EDs
Barley 35 58 34 0.00 90 86 82 35 59 38 0.00 91 87 83 35 57 37 0.00 89 85 81 35 59 38 0.00 91 87 83
Wheat 52 48 22 334 91 82 76 53 47 23 299 92 84 78 54 46 23 4.06 91 82 76 53 47 23 299 92 84 78
Wheat 48 46 31 094 90 85 81 48 47 33 089 91 87 83 48 52 33 101 89 85 81 48 47 33 089 91 87 83
grngBS 57 38 10 0.00 88 82 78 54 35 20 0.00 86 82 79 54 32 19 0.00 83 80 77 54 35 20 0.00 86 82 79
CGF 61 33 26 0.00 92 89 87 61 33 33 0.00 92 89 87 64 29 33 0.67 90 88 86 61 33 33 0.00 92 89 87
Soybean 55 45 10 1.07 91 83 7 57 42 12 225 92 84 79 56 43 10 1.70 91 83 77 57 42 12 225 92 84 79
sSBM 15 85 14 356 84 67 55 17 83 15 391 84 68 56 17 81 19 453 83 67 55 17 83 15 391 84 68 56
SFM 20 76 19 0.17 88 79 72 20 76 21 016 89 81 74 20 75 20 021 88 79 72 20 76 21 0.16 89 81 74
RSMaet 13 78 13 0.00 80 69 61 12 78 15 0.00 81 71 63 12 77 14 0.00 79 68 61 12 78 15 0.00 81 71 63
RSMb ot 10 7 7 010 70 55 45 10 72 11 025 70 58 50 10 67 9 041 65 53 45 10 72 11 025 70 58 50
RSMc n 23 64 305 263 80 71 65 19 79 10 0 85 72 63 19 80 9 0.03 84 69 60 19 79 10 0 85 72 63
RSMcet 43 51 12 0.00 87 79 74 43 51 16 0 88 81 76 45 44 165 130 84 78 74 43 51 16 0 88 81 76
RSMd 24 69 21 169 85 75 68 25 68 24 170 86 77 70 24 67 23 1.80 84 75 68 25 68 24 1.70 86 77 70
RSMd ft 12 88 4 391 66 44 34 11 58 12 199 57 45 38 11 66 8 5.68 55 39 30 12 48 161 264 51 42 36
Lupin 32 67 25 175 91 82 75 28 72 22 098 92 82 75 27 72 22 099 92 82 75 28 72 22 0.98 92 82 75
Boregine
n
Lupin 33 64 161 342 87 7 69 32 68 15 212 89 7 69 32 68 14 241 88 76 67 32 68 15 212 89 77 69
Boregine
}_upin 32 67 21 1.03 91 82 75 32 67 21 096 92 83 77 32 67 20 101 92 82 75 32 67 21 096 92 83 77
ES;#]"" - 29 71 12 267 86 72 62 25 75 12 1.03 87 74 65 26 74 11 192 86 72 62 25 75 12 1.03 87 74 65
E:;uta : 47 52 21 226 92 84 78 45 55 20 140 93 85 79 45 55 19 150 93 84 78 45 55 20 140 93 85 79
Eezr & 44 55 154 153 92 84 79 42 58 14 025 92 84 77 47 52 166 240 92 84 78 42 58 14 025 92 84 77
Astronua
te
Pea 48 52 18 330 92 82 76 42 58 14 0.88 92 83 76 44 56 15 178 92 82 76 42 58 14 0.88 92 83 76
glg\lgarro 21 75 11 0.00 84 72 64 22 77 13 0.00 89 77 69 21 79 10 0.00 87 73 65 22 77 13 0.00 89 77 69
GSI 74 19 13 0.66 90 87 85 74 22 16 031 94 91 89 74 18 15 137 89 86 84 74 22 16 031 94 91 89
GS I* 73 20 11 050 90 86 84 73 24 14 000 94 91 88 73 20 11 098 90 86 84 73 24 14 0.00 94 91 88
GS Il 73 19 13 139 89 85 83 72 24 16 035 93 90 88 73 18 16 176 88 85 83 72 24 16 0.35 93 920 88




GS II* 70 22 15 261 88 84 81 69 28 14 030 93 89 86 70 21 18 276 87 84 81 69 28 14 030 93 89 86
GS 1l 72 19 14 2.67 88 84 82 72 25 15 0.63 93 89 87 72 19 14 220 87 84 82 72 25 15 0.63 93 89 87
GS > 71 20 14 147 88 84 82 71 25 17 0.84 93 89 87 71 19 17 220 87 84 82 71 25 17 0.84 93 89 87
GS IV 73 19 13 277 88 84 82 73 24 14 0.78 93 89 87 73 18 14 2.88 87 84 82 73 24 14 0.78 93 89 87
GS Iv* 72 19 12 245 87 84 81 71 24 15 078 92 89 86 71 18 14 236 87 83 81 71 24 15 0.78 92 89 86
GSV 69 21 14 275 87 83 80 69 27 16 098 92 88 86 69 20 17 287 86 83 80 69 27 16 098 92 88 86
GS v* 68 23 13 179 87 83 80 68 28 17 078 92 88 86 68 20 165 218 86 83 81 68 28 17 0.78 92 88 86
GS VI 69 22 11 143 87 83 81 70 26 15 0.67 93 89 86 70 19 15 265 86 83 81 70 26 15 067 93 89 86
GS VI* 71 21 12 299 87 83 80 70 27 12 034 93 89 86 70 20 14 3.02 87 83 80 70 27 12 034 93 89 86
Gs Vil 65 26 14 2.58 86 81 78 64 32 15 0.66 92 87 84 66 23 18 320 85 81 78 64 32 15 066 92 87 84
GS VII* 67 24 13 248 87 82 79 66 30 15 048 92 88 85 67 23 14 237 86 82 79 66 30 15 048 92 88 85
GS Vil 65 26 12 235 87 82 78 64 32 14 032 92 87 84 65 25 15 2.58 86 81 78 64 32 14 032 92 87 84
GSVIII* 64 27 13 2.37 86 81 i 63 34 14 042 92 87 83 64 27 154 2.89 86 81 78 63 34 14 042 92 87 83
Rangeof 000 011 033- 000 024 053 028 | 000 000 054 000 007 031 016 | 000 050 056 000 025 037 038 | 000 000 054 000 007 031 016
SD - - 254.9 - - - - - - - - - - - - 2600 - - - - - - 257.6 - - -
6.78 é0.6 9 362 469 545 615 | 7.75 59.4 iO.Z 3.78 é6.3 9.22 580 | 7.67 80.0 2 7.67 s1;6.7 792 552 | 7.75 36.8 2 3.78 %5.0 8.05 4.62

* Grass silage ensiled with bacterial inoculant; a: washout protein, which is instantly disappearing; b: potentially degradable protein; c: rate of crude protein
degradation; CGF: corn gluten feed; DDGS: dried distillers’ grains with solubles; GS: grass silage; L: lag time; RSM: rapeseed meal; SBM: soybean meal; SBP:
sugar beet pulp. SD: standard deviation; SFM: sunflower meal.

a and b are given as %; c is given as % h™; L is given as h.

Color markings show significant differences with kruskal wallis test between ED of all variants (p < 0.05).

& According to Parand and Spek (2021)
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* Grass silage ensiled with bacterial inoculant; CGF: corn gluten feed; DDGS: dried distillers’ grains with solubles; GS: grass silage; RSM: rapeseed meal; SBM: soybean meal; SBP: sugar beet pulp
SFM: sunflower meal.

Variant A: ED corrected for microbial nitrogen at 24 h incubation time; variant B: ED uncorrected for microbial nitrogen at 24 h incubation time; variant C: ED corrected for microbial nitrogen at 72
h incubation time; variant D: ED uncorrected for microbial nitrogen at 72 h incubation time.
Figure S1

Effect of the correction for microbial nitrogen contained in the degradation residues and reduction of maximal incubation time on in situ effective crude protein
degradation (ED) at 0.02 h™* (ED,), 0.05 h™ (EDs) and 0.08 h™* (EDs) assumed ruminal passage rate



Table S3
Estimated parameters of ruminal in vitro crude protein degradation at 24 h incubation time

Feedstuff a b c L
Barley 31 14 20 0.07
Wheat 39 36 31 0.67
Coarn 22 4 18 0
Wheat bran 34 26 27 0
DDGS 22 38 15 0
CGF 42 11 9 0
Soybeans 18 56 26 0
SBM 23 61 30 0
SFM 46 38 25 0.01
RSMa et 22 52 15 0.05
RSMb ot 21 43 13 0.08
RSMc n 18 66 9 0.33
RSMc et 14 66 14 0.10
RSMd n 25 55 12 0
RSMd ft 10 90 3 0.54
Faba bean 66 -1 13 0
Lupin Boregine n 74 15 29 0.08
Lupin Boregine t 36 43 29 0
Lupin Boruta n 70 18 31 0
Lupin Boruta t 37 42 38 0
Pea Hardy 73 8 15 0.01
Pea Astronaute 74 8 28 1.08
Pea Navarro 75 8 13 0.47
Sugar beet pulp 30 24 7 0.69
GS| 73 6 9 0.86
GS I* 68 11 14 0.23
GSll 71 10 11 0.11
GS II* 67 12 8 0.28
GS I 72 8 16 0.73
GS IlI* 69 11 7 0
GS IV 72 9 11 0.59
GS IV* 71 11 8 0.56
GSV 70 10 9 0.23
GS Vv* 68 11 9 0.22
GS VI 70 11 10 0.62
GS VI* 70 12 7 0.66
GS VI 66 13 9 0.08
GS VII* 67 14 8 0.18
GS VIII 65 14 11 0.17
GS VIII* 64 16 9 0.26
Range of SD 0.10-13.02 0.35-11.52 0.06-14.90 0.00-1.71

* Grass silage ensiled with bacterial inoculant; a: washout protein; b: potentially degradable protein; c:
rate of crude protein degradation; CGF: corn gluten feed; DDGS: dried distillers’ grain with solubles;
L: lag time; RSM: rapeseed meal; SBM: soybean meal; SD: standard deviation; SFM: sunflower meal.
a and b are given as %; c is given as % h™; L is given as h.



Table S4
Comparison of in situ and in vitro estimates of effective crude protein degradation (ED) at 0.02 h™* (ED,),
0.05 h™* (EDs) and 0.08 h* (EDg) assumed ruminal passage rate and 24 h incubation time

ED2 ED5 EDB
Feedstuff In situ Invitro Insitu Invitro Insitu  Invitro
Barley 91 438 g7 428 83% 40°8
Wheat 924 738 844 70°8 784 678
Wheat bran 9134 58PA g7 56°A 83 54PA
DDGS 86 5508 8234 50°8 7924 46°8
CGF 924 51°A 89 49°A 874 48°A
Soybeans 92 708 84 658 79% 61°8
SBM 844 80°8 684 758 56 7108
SFM 89%A 818 814 77%8 7434 754
RSMa et 813 67°8 7134 60°8 634 5508
RSMb ot 70% 58°8 584 5208 507 478
RSMc n 854 71°A 724 59°A 634 52°A
RSMc et 88" 724 814 624 7624 55PA
RSMd n 86 720A 774 64°A 704 58PA
RSMd ft 51%A 6234 4% 414 36" 32A
Lupin Boregine n 924 8ge g2 87" 75% 86°8
Lupin Boregine t 89 768 774 734 69 70%
Lupin Boruta n 924 87" 83 86* 774 84"
Lupin Boruta t 874 77°A 744 744 65 72"
Pea Hardy 93% 80°8 85% 798 794 784
Pea Astronaute g2 81PA 844 g1 774 80
Pea Navarro g2A 824 83 g1 76%4 80P~
Sugar beet pulp 89 477 774 427 69 394
GS| 9434 78PA 9134 77°A 893 76°A
GS I* 944 77°A 91 75°A 88 74°A
GS I 93% 79°A 90 77°A 88 76°A
GS II* 93 77°A 89 75PA 86 74PA
GS 1l 93 78PA 89 76°A 874 75PA
GS III* 93 78PA 893 76°A 874 74PA
GS IV 93% 79°A 89 78°A 874 77°A
GS IV* 924 79°A 89 77°A 86 76°A
GSV 9234 78PA 88 76°A 86 75PA
GS V* 92~ 77° 88 75PA 86 74PA
GS VI 93% 79°A 89 77°A 86 76°A
GS VI* 93% 79°A 89 77°A 86 75PA
GS VII 924 77°A 874 754 844 7304
GS VII* 9234 78PA 88 75PA 854 73PA
GS VIII 9234 77°A 874 75PA 84" 734
GS VIII* 924 77°A g7 74°A 83% 7207
Range of SD 0.07- 0.29- 0.31- 0.24- 0.16- 0.17-

15.08 3.68 8.05 3.16 4.62 3.70

* Grass silage ensiled with bacterial inoculant; ® different lower-case superscripts mark significant
differences with t-test between in situ and in vitro ED (p < 0.05); A different upper-case superscripts
mark significant differences with Wilcoxon rank sum test between in situ and in vitro ED (p < 0.05);
CGF: corn gluten feed; CP: crude protein; DDGS: dried distillers’ grain with solubles; GS: grass silage;
RSM: rapeseed meal; SBM: soybean meal; SD: standard deviation; SFM: sunflower meal.

Effective crude protein degradation is given in %/CP.

The in situ crude protein degradation data were corrected for the amount of microbial nitrogen present
in the feed residues at each specific incubation time using the equations of Parand and Spek (2021).



Table S5
Parameter describing clusters

degQ2 degQ5 degQ8 degQ2, degQ5, degQ8

No. Clusters R? Min. No. Clusters R2 Min. No. Clusters R2 Min. No. of  Clusters R? Min.

of Dist. of Dist. of Dist. Cluste Dist.

Clust Clus Clus rs

ers ters ters

37 Lupin Boregine t Pea Hardy 1.00 0 37 RSMc n RSMd n 1.00 0 37 Lupin Boregine t SFM 1.00 0 37 GSI GS V* 1.00 0

36 Lupin Boruta t Pea Navarro 1.00 0 36 Pea Astronaute SFM 1.00 0 36 RSMa et Wheat 1.00 0 36 GSV GS VI* 1.00 0

35 RSMa RSMb ot 1.00 0 35 RSMc et Soybean 1.00 0 35 RSMd ft GSI 1.00 0 35 GS 1l GS VII* 1.00 0

34 RSMc n RSMd n 1.00 0 34 RSMa et GSI 1.00 0 34 CL36 GSll 1.00 0 34 RSMa et GS VI 1.00 0

33 Lupin Boruta n SBM 1.00 0 33 CL37 GSI* 1.00 0 33 CL34 GS I 1.00 0 33 CL37 GS VIII* 1.00 0

32 CL35 GS| 1.00 0 32 Wheat GSII* 1.00 0 32 CL35 GS II* 1.00 0 32 RSMc n RSMd n 1.00 0.04

31 RSMc et GS I* 1.00 0 31 CL34 GS 1.00 0 31 GS Iv* GSV 1.00 0 31 GS IV* GS VI 1.00 0.04

30 CL32 GS II* 1.00 0 30 CL31 GS lI* 1.00 0 30 CL32 GS v* 1.00 0 30 CL35 GS Vil 1.00 0.04

29 CL34 GS I 1.00 0 29 GS IV GS IV* 1.00 0 29 CL31 GS VI 1.00 0 29 GS IV CL31 1.00 0.04

28 CL29 GSII* 1.00 0 28 GSlI GSV 1.00 0 28 CL29 GSVI* 1.00 0 28 CL34 CL33 1.00 0.04

27 GSll GS IV 1.00 0 27 CL30 GS V¥ 1.00 0 27 CL33 GS Vil 1.00 0 27 CL28 CL30 1.00 0.04

26 CL37 GS IV* 1.00 0 26 CL29 GS VI 1.00 0 26 CL27 GS VII* 1.00 0 26 CL27 GSlI 1.00 0.04

25 CL27 GSV 1.00 0 25 CL28 GS VI* 1.00 0 25 CL26 GS Vil 1.00 0 25 CL26 GS III* 1.00 0.04

24 CL30 GS V* 1.00 0 24 CL25 GS VIl 1.00 0 24 CL30 GS VIII* 1.00 0 24 CL25 CL36 0.99 0.04

23 CL25 GS VI 1.00 0 23 CL27 GS VII* 1.00 0 23 RSMc n RSMd n 1.00 0.06 23 CL24 CL29 0.99 0.04

22 CL23 GS VI* 1.00 0 22 CL23 GS Vil 1.00 0 22 CL24 GSII* 1.00 0.06 22 CL23 GS II* 0.99 0.06

21 CL28 GS Vil 1.00 0 21 CL22 GS VIII* 1.00 0 21 GS IV CL28 1.00 0.06 21 CL22 GSI* 0.99 0.07

20 CL21 GS VII* 1.00 0 20 CL21 CL24 1.00 0.07 20 Lupin Boruta n Lupin Boruta 1.00 0.06 20 CL21 CL32 0.99 0.09
t

19 CL24 GS VI 1.00 0 19 Pea Hardy RSMd ft 1.00 0.07 19 CL25 CL22 0.99 0.06 19 Lupin Boregine t Pea Hardy 0.99 0.09




18 CL19 GS VIII* 1.00 0 18 Lupin Boregine t CL19 0.99 0.07 18 CL23 GSI* 0.99 0.06 18 Pea Astronaute Pea 0.99 0.12
Navarro

17 CL18 CL31 1.00 0.09 17 CGF SBP 0.99 0.07 17 CL19 CL18 0.99 0.06 17 CL19 CL18 0.99 0.13

16 CL26 CL22 0.99 0.09 16 CL20 CL32 0.99 0.07 16 CL17 CL21 0.99 0.06 16 CL17 SFM 0.99 0.14

15 CL36 Pea Astronaute 0.99 0.09 15 CL16 CL33 0.99 0.07 15 CL37 Pea 0.99 0.12 15 CGF SBP 0.99 0.15

Astronaute

14 Lupin Boregine n CL33 0.999 0.09 14 CL15 CL26 0.99 0.07 14 CL15 Pea Hardy 0.99 0.12 14 CL20 Wheat 0.99 0.16

13 CL17 CL20 0.99 0.09 13 CL18 CL36 0.99 0.14 13 CL14 Pea Navarro 0.99 0.12 13 Lupin Boregine n Lupin 0.99 0.20
Boruta n

12 CL16 CL13 0.99 0.09 12 Lupin Boruta t Pea Navarro  0.99 0.14 12 CGF SBP 0.99 0.12 12 CL16 Lupin 0.98 0.25
Boruta t

11 DDGS Wheat bran 0.99 0.09 11 CL14 RSMb ot 0.99 0.14 11 CL12 DDGS 0.99 0.12 11 CL12 RSMb ot 0.98 0.25

10 CL15 SFM 0.99 0.18 10 CL13 CL12 0.99 0.14 10 Lupin Boregine n CL20 0.99 0.18 10 CL11 CL14 0.89 0.26

9 CL12 CL10 0.97 0.18 9 Lupin Boregine n Lupin 0.99 0.22 9 CL13 RSMb ot 0.98 0.23 9 CL13 CL10 0.81 0.26

Boruta n

8 CGF SBP 0.97 0.27 8 CcL9 CL10 0.97 0.22 8 RSMc et Soybean 0.98 0.23 8 DDGS Wheat bran  0.81 0.26

7 CL9 Wheat 0.96 0.27 7 CL8 CL11 0.83 0.22 7 CL10 CL9 0.96 0.29 7 RSMc et Soybean 0.81 0.28

6 cL7 Soybean 0.95 0.27 6 DDGS Wheat bran 0.82 0.22 6 CL16 CL8 0.93 0.3 6 CL15 CL8 0.81 0.42

5 CL14 CL6 0.89 0.36 5 CcL7 SBM 0.75 0.36 5 Barley CL11 0.93 0.35 5 CL9 CL7 0.77 0.43

4 Barley CL8 0.88 0.45 4 Barley CL17 0.75 0.43 4 CcL7 CL6 0.69 0.35 4 Barley CL6 0.75 0.44

3 CL4 CL11 0.85 0.63 3 CL4 CL6 0.73 0.43 3 CL5 Wheat bran 0.68 0.35 3 CL5 SBM 0.66 0.54




CL5

0.15

10.73

CL5

CL35

0.69

0.43

CL3

CL4

0.17

0.47

CL4

CL3

0.04

0.86

1 CL2

RSMd ft

0

1.16

1

CL3

CL2

0

0.94

1

CL2

SBM

0

0.76

1

CL2

RSMd ft

0

0.92

*: GS ensiled with bacterial inoculant; Cl: cluster; DDGS: dried distillers’ grains with solubles; Dist.: distance; et: expander-treated ft: formaldehyde-treated; GS:
grass silage; Min.: minimum; n: native; No.: number ot: over-toasted; R?: coefficient of determination; RSM: rapeseed meal; SBM: soybean meal; SFM: sunflower

meal; t: treated.
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*: GS ensiled with bacterial inoculant; CGF: corn gluten feed; DDGS: dried distillers’ grains with solubles; GS: grass silage;
RSM: rapeseed meal; SBM: soybean meal; SBP: sugar beet pulp; SFM: sunflower meal.

Figure S2
Cluster analysis including crude nutrients, detergent fibers and starch of used feedstuffs
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Asterisks indicate significant differences between native and treated materials: * p < 0.05, ** p < 0.01, *** p < 0.001; RSM:
rapeseed meal.
Figure S3

Effective crude protein degradation (ED) at 0.02 h™, 0.05 h™ and 0.08 h™* ruminal passage rate estimated
in situ in native and treated feedstuff: lupin Boregine (A), lupin Boruta (B), RSMc (C) and RSMd (D)
(72 h incubation time).



