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Supplementary Table S1 Parameters describing ruminal in situ starch (ST) and dry matter (DM) degradation of 20 barley genotypes (n = 3 animals per genotype)
	
	a (%)1
	
	a+b (%)1
	
	c (%/h)1
	
	ED5 (%)2
	
	ED8 (%)2

	Sample
	ST
	DM
	
	ST
	DM
	
	ST
	DM
	
	ST
	DM
	
	ST
	DM

	1
	20.7
	23.4
	
	99.7
	91.0
	
	33.5
	27.4
	
	89.4
	80.4
	
	84.4
	75.8

	2
	20.8
	23.0
	
	99.5
	89.7
	
	37.7
	30.7
	
	90.2
	80.6
	
	85.6
	76.0

	3
	17.4
	22.2
	
	100.0
	89.3
	
	30.7
	27.3
	
	88.3
	78.3
	
	82.8
	73.7

	4
	28.3
	25.4
	
	99.6
	90.1
	
	36.8
	30.2
	
	91.0
	81.2
	
	86.8
	76.8

	5
	18.3
	21.1
	
	100.0
	91.0
	
	28.9
	25.1
	
	87.8
	79.0
	
	82.1
	73.3

	6
	23.2
	24.1
	
	99.4
	90.3
	
	30.6
	25.7
	
	88.1
	76.8
	
	82.8
	70.9

	7
	30.3
	23.8
	
	99.9
	91.2
	
	33.7
	27.4
	
	90.5
	79.3
	
	86.0
	74.0

	8
	22.0
	24.6
	
	99.9
	90.3
	
	28.0
	21.7
	
	87.5
	76.3
	
	81.9
	70.1

	9
	25.2
	23.0
	
	100.0
	90.6
	
	31.0
	27.0
	
	89.2
	78.1
	
	84.1
	72.7

	10
	22.1
	21.9
	
	99.7
	89.3
	
	33.0
	25.9
	
	88.7
	75.6
	
	83.5
	69.8

	11
	27.2
	23.0
	
	99.3
	90.4
	
	40.2
	31.6
	
	90.9
	81.2
	
	86.8
	76.8

	12
	25.2
	18.6
	
	99.4
	86.4
	
	40.0
	30.0
	
	90.9
	76.3
	
	86.7
	71.8

	13
	26.3
	22.9
	
	99.3
	87.9
	
	48.2
	37.4
	
	92.0
	79.3
	
	88.2
	75.4

	14
	23.5
	21.0
	
	99.3
	88.4
	
	34.3
	28.3
	
	89.5
	77.9
	
	84.8
	73.3

	15
	28.4
	25.7
	
	99.2
	88.3
	
	43.8
	32.9
	
	91.6
	79.9
	
	87.8
	75.8

	16
	25.4
	23.9
	
	99.5
	89.4
	
	39.6
	31.9
	
	91.2
	81.7
	
	87.0
	77.8

	17
	25.6
	21.4
	
	99.8
	89.1
	
	40.3
	33.6
	
	91.6
	80.4
	
	87.5
	76.2

	18
	27.8
	24.0
	
	99.6
	90.3
	
	37.8
	30.8
	
	91.1
	80.9
	
	87.0
	76.7

	19
	28.4
	27.7
	
	99.4
	90.8
	
	39.7
	30.7
	
	91.4
	82.1
	
	87.5
	77.9

	20
	23.6
	23.3
	
	99.5
	89.7
	
	35.9
	29.3
	
	90.2
	80.0
	
	85.6
	75.6

	Mean
	24.5
	23.2
	
	99.6
	89.7
	
	36.2
	29.2
	
	90.0
	79.3
	
	85.4
	74.5

	Min
	17.4
	18.6
	
	99.2
	86.4
	
	28.0
	21.7
	
	87.5
	75.6
	
	81.9
	69.8

	Max
	30.3
	27.7
	
	100.0
	91.2
	
	48.2
	37.4
	
	92.0
	82.1
	
	88.2
	77.9

	CV
	14.0
	08.0
	
	00
	01.0
	
	14.0
	12.0
	
	02.0
	02.0
	
	02.0
	03.0


asitu = washout fraction; a+bsitu = maximal degradable fraction; csitu = degradation rate; ED5/ED8 = effective degradation at a passage rate of k = 5 or 8 %/h, respectively

CV = coefficient of variation in %

1from the equation y = a + b × (1 – e –c × x) after (Ørskov and McDonald. 1979)
2from the equation ED = a + ((b × c)/(c + k)) after (Ørskov and McDonald. 1979)

Supplementary Table S2 Parameters describing ruminal in situ starch (ST) and dry matter (DM) degradation of 20 rye genotypes (n = 3 animals per genotype)

	
	a (%)1
	
	a+b (%)1
	
	c (%/h)1
	
	ED5 (%)2
	
	ED8 (%)2

	Sample
	ST
	DM
	
	ST
	DM
	
	ST
	DM
	
	ST
	DM
	
	ST
	DM

	1
	22.8
	25.8
	
	99.3
	93.6
	
	77.0
	56.5
	
	94.6
	87.9
	
	92.1
	84.9

	2
	31.3
	30.3
	
	99.0
	92.3
	
	103.7
	72.6
	
	95.9
	87.9
	
	94.1
	85.7

	3
	32.5
	32.1
	
	99.3
	93.9
	
	99.9
	67.2
	
	96.0
	89.3
	
	94.3
	86.9

	4
	29.7
	28.7
	
	99.4
	92.5
	
	111.5
	75.1
	
	96.3
	87.8
	
	94.5
	85.3

	5
	29.8
	28.0
	
	99.4
	92.2
	
	108.3
	77.0
	
	96.3
	87.7
	
	94.6
	85.4

	6
	30.8
	30.4
	
	99.0
	93.1
	
	116.5
	82.2
	
	96.1
	89.1
	
	94.5
	87.3

	7
	30.5
	27.6
	
	99.3
	92.2
	
	107.8
	77.9
	
	96.3
	87.9
	
	94.6
	85.7

	8
	28.9
	28.2
	
	99.1
	92.8
	
	118.0
	77.8
	
	96.0
	88.2
	
	94.4
	86.1

	9
	34.4
	30.6
	
	99.1
	92.6
	
	121.3
	85.2
	
	96.5
	88.8
	
	95.1
	86.9

	10
	30.9
	30.4
	
	99.2
	91.9
	
	124.3
	88.3
	
	96.6
	88.4
	
	95.1
	86.6

	11
	34.4
	29.0
	
	99.3
	91.1
	
	126.2
	88.1
	
	96.7
	87.6
	
	95.2
	86.0

	12
	32.2
	28.3
	
	99.0
	92.3
	
	106.2
	73.9
	
	96.0
	87.6
	
	94.3
	85.6

	13
	30.7
	28.9
	
	99.2
	92.4
	
	113.1
	78.1
	
	96.2
	88.4
	
	94.5
	86.5

	14
	31.6
	29.9
	
	98.9
	92.5
	
	106.0
	73.8
	
	95.8
	88.1
	
	94.0
	86.1

	15
	33.7
	30.9
	
	99.0
	92.8
	
	107.2
	76.2
	
	96.1
	88.7
	
	94.4
	86.8

	16
	28.8
	27.1
	
	98.9
	91.8
	
	117.8
	83.3
	
	95.8
	88.3
	
	94.1
	86.6

	17
	31.7
	28.8
	
	98.7
	92.3
	
	125.2
	82.0
	
	96.0
	88.9
	
	94.5
	87.2

	18
	32.4
	31.3
	
	99.0
	93.5
	
	112.4
	77.2
	
	96.1
	90.0
	
	94.5
	88.3

	19
	33.0
	31.1
	
	98.9
	91.5
	
	176.8
	102.8
	
	96.8
	88.9
	
	95.6
	87.6

	20
	35.4
	31.4
	
	99.1
	92.5
	
	150.1
	98.0
	
	96.9
	89.5
	
	95.7
	88.2

	Mean
	31.3
	29.4
	
	99.1
	92.5
	
	116.5
	80.0
	
	96.1
	88.4
	
	94.5
	86.5

	Min
	22.8
	25.8
	
	98.7
	91.1
	
	77.0
	56.5
	
	94.6
	87.6
	
	92.1
	84.9

	Max
	35.4
	32.1
	
	99.4
	93.9
	
	176.8
	102.8
	
	96.9
	90.0
	
	95.7
	88.3

	CV
	09.0
	06.0
	
	00
	01.0
	
	017.0
	013.0
	
	00.
	01.0
	
	01.0
	01.0


asitu = washout fraction; a+bsitu = maximal degradable fraction; csitu = degradation rate; ED5/ED8 = effective degradation at a passage rate of k = 5 or 8 %/h, respectively

CV = coefficient of variation in %

1from the equation y = a + b × (1 – e –c × x) after (Ørskov and McDonald. 1979)
2from the equation ED = a + ((b × c)/(c + k)) after (Ørskov and McDonald. 1979)

Supplementary Table S3 Parameters describing ruminal in situ starch (ST) and dry matter (DM) degradation of 20 triticale genotypes (n = 3 animals per genotype)

	
	a (%)1
	
	a+b (%)1
	
	c (%/h)1
	
	ED5 (%)2
	
	ED8 (%)2

	Sample
	ST
	DM
	
	ST
	DM
	
	ST
	DM
	
	ST
	DM
	
	ST
	DM

	1
	31.7
	36.8
	
	98.6
	93.5
	
	72.8
	48.2
	
	94.1
	87.4
	
	91.8
	84.4

	2
	40.2
	39.8
	
	98.1
	92.4
	
	106.7
	60.3
	
	95.5
	87.5
	
	94.0
	85.1

	3
	28.9
	32.4
	
	98.9
	92.5
	
	74.4
	48.2
	
	94.3
	85.6
	
	91.8
	82.2

	4
	34.3
	34.0
	
	98.7
	92.1
	
	96.6
	60.0
	
	95.5
	87.0
	
	93.7
	84.2

	5
	28.7
	30.2
	
	98.4
	91.1
	
	99.5
	63.2
	
	94.8
	85.6
	
	92.9
	82.5

	6
	33.8
	33.4
	
	98.0
	91.9
	
	78.8
	46.7
	
	94.1
	86.0
	
	92.0
	82.8

	7
	32.8
	34.8
	
	97.6
	93.5
	
	88.5
	56.9
	
	94.1
	88.3
	
	92.2
	85.3

	8
	32.4
	31.0
	
	98.7
	91.8
	
	91.6
	58.1
	
	95.2
	87.0
	
	93.3
	84.4

	9
	36.6
	31.6
	
	98.0
	91.9
	
	108.2
	67.8
	
	95.3
	87.0
	
	93.8
	84.5

	10
	40.6
	36.8
	
	98.1
	92.9
	
	136.6
	73.6
	
	96.1
	89.3
	
	94.9
	87.2

	11
	35.8
	32.3
	
	99.5
	92.6
	
	97.2
	64.0
	
	96.3
	87.5
	
	94.6
	84.8

	12
	40.2
	34.7
	
	99.4
	93.9
	
	67.8
	48.4
	
	95.3
	87.2
	
	93.1
	84.0

	13
	37.6
	33.6
	
	99.5
	93.4
	
	82.1
	56.8
	
	95.9
	88.4
	
	93.9
	85.6

	14
	27.4
	28.8
	
	99.0
	92.6
	
	85.1
	53.7
	
	95.0
	85.7
	
	92.8
	82.4

	15
	36.2
	34.1
	
	99.5
	94.6
	
	59.2
	42.1
	
	94.5
	86.4
	
	91.8
	82.5

	16
	26.1
	25.8
	
	99.1
	94.1
	
	53.9
	39.1
	
	92.8
	84.6
	
	89.6
	80.3

	17
	41.3
	37.4
	
	99.1
	92.7
	
	76.2
	48.4
	
	95.5
	86.0
	
	93.5
	83.3

	18
	38.8
	34.0
	
	98.9
	93.0
	
	71.4
	46.4
	
	94.8
	85.8
	
	92.6
	82.6

	19
	42.1
	38.8
	
	99.2
	93.3
	
	85.2
	53.0
	
	95.8
	87.2
	
	94.0
	84.4

	20
	32.8
	30.1
	
	98.9
	92.7
	
	69.6
	45.7
	
	94.4
	85.0
	
	92.0
	81.7

	Mean
	34.9
	33.5
	
	98.8
	92.8
	
	85.1
	54.0
	
	95.0
	86.7
	
	92.9
	83.7

	Min
	26.1
	25.8
	
	97.6
	91.1
	
	53.9
	39.1
	
	92.8
	84.6
	
	89.6
	80.3

	Max
	42.1
	39.8
	
	99.5
	94.6
	
	136.6
	73.6
	
	96.3
	89.3
	
	94.9
	87.2

	CV
	14.0
	10.0
	
	01.0
	01.0
	
	23.0
	17.0
	
	01.0
	01.0
	
	01.0
	2.0


asitu = washout fraction; a+bsitu = maximal degradable fraction; csitu = degradation rate; ED5/ED8 = effective degradation at a passage rate of k = 5 or 8 %/h, respectively

CV = coefficient of variation in %

1from the equation y = a + b × (1 – e –c × x); after (Ørskov and McDonald. 1979)
2from the equation ED = a + ((b × c)/(c + k)); after (Ørskov and McDonald. 1979)

Supplementary Table S4: :In vitro gas production after 24h of incubation (Gp24), gas production kinetics, estimated digestibility of the organic matter (dOM) and estimated metabolisable energy (ME) content of barley (B), rye (R) and triticale (T) genotypes
	
	Gp24
(ml/200mg DM)
	b1
(ml/200mg DM)
	c1
(%/h)
	dO2
(%)
	ME3
(MJ/kg DM)

	Sample
	B
	R
	T
	B
	R
	T
	B
	R
	T
	B
	R
	T
	B
	R
	T

	1
	74.5
	77.8
	80.2
	78.6
	81.6
	84.4
	10.6
	10.8
	11.2
	90.9
	93.9
	96.5
	13.4
	13.7
	14.1

	2
	71.8
	77.0
	79.4
	75.9
	80.5
	80.7
	11.1
	11.7
	13.2
	88.5
	93.0
	96.3
	13.0
	13.6
	14.0

	3
	71.0
	79.6
	74.2
	75.8
	85.1
	78.6
	10.6
	10.1
	10.8
	87.4
	96.0
	91.3
	12.9
	14.1
	13.4

	4
	73.8
	77.9
	76.5
	78.3
	80.4
	80.7
	10.6
	11.6
	10.4
	90.2
	93.9
	93.3
	13.3
	13.7
	13.6

	5
	74.2
	76.6
	79.9
	78.3
	79.9
	81.0
	10.7
	11.4
	12.1
	91.4
	92.5
	97.1
	13.5
	13.6
	14.2

	6
	74.5
	79.4
	76.6
	78.9
	83.0
	82.1
	10.5
	11.2
	9.7
	91.5
	95.5
	93.8
	13.5
	14.0
	13.7

	7
	75.2
	77.8
	79.5
	79.7
	81.6
	83.7
	10.4
	10.7
	10.5
	92.4
	93.5
	95.8
	13.6
	13.7
	14.0

	8
	72.4
	78.0
	75.6
	77.1
	80.6
	80.0
	10.2
	12.1
	10.2
	89.4
	94.7
	92.1
	13.3
	13.8
	13.5

	9
	77.6
	79.3
	81.6
	79.4
	80.1
	82.9
	11.5
	12.4
	11.7
	94.2
	95.2
	98.1
	13.9
	13.9
	14.4

	10
	75.0
	79.2
	82.2
	77.2
	79.0
	83.2
	10.6
	14.1
	12.3
	91.7
	95.0
	98.9
	13.5
	13.9
	14.4

	11
	77.4
	77.9
	80.9
	78.8
	78.4
	82.0
	11.8
	13.3
	12.1
	94.4
	94.3
	97.7
	14.0
	13.8
	14.2

	12
	71.8
	80.6
	76.6
	73.5
	81.3
	80.7
	11.3
	13.2
	10.4
	89.2
	96.9
	92.9
	13.1
	14.2
	13.5

	13
	73.8
	79.4
	79.4
	75.3
	79.1
	80.4
	11.9
	13.8
	12.3
	90.9
	95.4
	95.7
	13.4
	13.9
	14.0

	14
	74.7
	81.8
	79.8
	76.3
	83.1
	82.7
	11.5
	13.0
	12.0
	91.4
	98.2
	95.8
	13.5
	14.3
	14.1

	15
	74.0
	80.7
	81.1
	76.4
	81.1
	81.9
	10.9
	13.6
	12.5
	90.6
	97.1
	97.7
	13.4
	14.2
	14.2

	16
	77.0
	81.0
	80.8
	79.0
	81.3
	81.9
	11.3
	13.3
	11.7
	92.9
	96.9
	98.3
	13.6
	14.1
	14.3

	17
	77.0
	78.9
	80.4
	80.4
	81.0
	83.2
	11.6
	12.9
	12.3
	92.8
	95.0
	96.9
	13.7
	13.9
	14.1

	18
	75.8
	80.6
	80.4
	79.3
	82.1
	81.5
	11.7
	13.7
	12.0
	91.8
	97.2
	96.7
	13.6
	14.2
	14.1

	19
	75.7
	80.0
	81.3
	79.0
	81.9
	83.5
	11.4
	13.3
	12.7
	93.2
	96.4
	97.5
	13.8
	14.1
	14.3

	20
	74.8
	78.7
	77.2
	78.0
	80.9
	81.9
	11.3
	13.0
	10.3
	91.8
	95.3
	93.8
	13.5
	13.9
	13.7

	Mean
	74.6
	79.1
	79.2
	77.8
	81.1
	81.8
	11.1
	12.5
	11.5
	91.3
	95.3
	95.8
	13.5
	13.9
	14.0

	Min
	71.0
	76.6
	74.2
	73.5
	78.4
	78.6
	10.2
	10.1
	9.7
	87.4
	92.5
	91.3
	12.9
	13.6
	13.4

	Max
	77.6
	81.8
	82.2
	80.4
	85.1
	84.4
	11.9
	14.1
	13.2
	94.4
	98.2
	98.9
	14.0
	14.3
	14.4

	CV
	02.0
	02.0
	03.0
	02.0
	02.0
	02.0
	5
	09.0
	09.0
	02.0
	02.0
	02.0
	02.0
	02.0
	02.0


b = potential in vitro gas production, c = gas production rate in vitro
CV = coefficient of variation in %
1 from the equation y = b × (1 – e –c × x); after Menke and Steingass (1988)
2 from the equation dOM (%) = 9 + 9.991 Gp24 + 0.595 CP + 0.181 ash; after Menke and Steingass (1987)
3 from the equation ME (MJ/kg DM) = 0.9065 (1.681 + 0.157 Gp24 + 0.0084 CP + 0.022 EE – 0.0081 ash); modified after Menke and Steingass (1987)

