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Table S1. Effect of oats and wheat genotypes from three breeding trials (Oats 1, advanced breed-
ing lines and commercial varieties; Oats 2, commercial and historical varieties; Wheat, advanced

breeding lines and commercial varieties) on straw morphology.

Bree.dmg Response Overall SEM 1 Min Max Genotype p =
trial mean

av® 2 (mm) 5.63 0.120 4.93 6.47 0.002
Oats 1 R® (mm/mm) 0.910 0.0118 0.891  0.942 0.049
Y% Leaves (g/100 g) 26.1 0.931 20.6 29.7 0.003
0 (g/cmd) 0.125 0.00387  0.108  0.145 0.004
av® (mm) 5.10 0.103 3.94 6.31 0.001
Oats 2 R® (mm/mm) 0.904 0.0110 0.885  0.925 0.060
%Leaves (g/100 g) 244 0.948 18.1 27.3 0.004
0 (g/emd) 0.122 0.00414 0.0947 0.177 0.001
av® (mm) 4.44 0.0559 413 4.74 0.002
Wheat R® (mm/mm) 0.962 0.00813  0.920  0.985 0.008
%Leaves (g/100 g) 31.7 0.964 28.3 37.6 0.003
0 (g/cmd) 0.128 0.00446  0.0919  0.148 0.002

! SEM: standard error of the mean, Min: minimum, Max: maximum; 2av® = Average diameter of
the first and second internodes; R® = Diameter of the first internode / diameter of the second inter-
node; %Leaves = percentage of leaves by mass; d = apparent density.

Table S2. Prediction of in vitro dry matter digestibility form gas production at 8, 24 and 40 h of incubation and from the

theoretical maximum and the fractional rate of gas production.

Predictor Regression equation
Ps (mmol/g DM IVDMD = —18.4(+9.57;p = 0.059) + 36.7(+5.29; p < 0.001)x; R2 = 0.40(p < 0.001)
incubated) ! - AEZLPp =T SAE-LTP ) e = DAV )
P I/g D
2 (mmol/g DM IVDMD = —35.7(+10.3; p < 0.001) + 26.7(+3.29; p < 0.001)x; R2 = 0.48(p < 0.001)
incubated)
P4y (mmol/g DM
IVDMD = —23.7(+9.34; p = 0.013) + 19.2(+2.50; p < 0.001)x; R2 = 0.45(p < 0.001
incubated) < p )+ < p )x ® )
Piax (mmol/g DM
IVDMD = —3.17(+7.67; p = 0.68) + 12.0(+1.79;p < 0.001)x; R2 = 0.39(p < 0.001
incubated) < P )+ * p )x (v )
c (h) IVDMD = 62.5(+5.15; p < 0.001) — 285(+101; p = 0.006); R2 = 0.10(p = 0.006)

1 Ps: gas production at 8 h of incubation, P2« gas production at 24 h of incubation, Puax: theoretically maximal gas produc-
tion, c: fractional rate of gas production, IVDMD: in vitro apparent digestibility of dry matter, expressed as a percentage

of dry matter incubated.



Table S3. Coefficients of determination between agronomic traits and gas production kinetic parameters of straw from
three genetic improvement trials (Oats 1, advanced breeding lines and commercial varieties; Oats 2, commercial and his-
torical varieties; Wheat, advanced breeding lines and commercial varieties) incubated in rumen in vitro cultures.

Breeding Gas production  Grain yield iioilgl::g Lodgrlirtlg Halo blight B;i‘\lleazfyeil:lt:w Crown rust
trial  kinetics parameter  (ton/ha) oc ence severty (%) VTS (%)
(%area) (1-5) (N)
Ps(mmol/g DM 0.0102 (p= ~ 023(p=  0.0020 (p = j 0.072 (p =
incubated) ! 060  O2LEP=002D ) 000 08a CO0BP=046) 00
Px(mmol/g DM 0.077 (p = B 0.080 (p=  0.015(p= j 0.044 (p =
incubated) 019) 007 (p=01H g 057y Q07 =037 o
Piw(mmol/g DM 0.085 (p = B 0.038 (p= 0017 (p= j 0.044 (p =
Oats 1 incubated) 017y 0062(p=029) 4.0 054 OO E=033)
Puax (mmol/g DM 0.057 (p = 3 0.0078 (p=  0.010 (p= 3 0.0078 (p =
incubated) 026)  C080w=042 o 06y CPLE=029) T o
0.011 (p = 0.031(p=  0.019 (p= 0.022 (p =
-1 - =
¢ (h) 06y 008 (=088 T 05y 002(=047) TS
Ps(mmol/g DM 0085(p= (0 o 0061 (p=  0.00084 (= 0.000043 (p - B
incubated) 0.16) AP 0.23) 0.89) 0.98)
P2 (mmol/g DM ] ] 0.069 (p=  0.0021 (p= 0.000022 (p =
incubated) 010 (=012 0.15(=0053) ) 0.83) 0.98)
Piw(mmol/g DM 0.085 (p = ~ 0.045(p=  0.0059 (p= 0.00098 (p =
Oats 2 incubated) 016)  OHAE=0070 0.71) 0.88)
Pusx(mmol/g DM 0.034 (p = ~ 0.0075 (p= 0018 (p=  0.0064 (p =
incubated) 038  Q071(p=0200 oo 0.52) 0.70)
0.044 (p = 012(p=  0.038(p=
-1 = = -
¢ () 0y 000(p=028) ook 035 0045 =03
Ps (mmol/g DM 014 (p= ) ) ) )
incubated) 0.076)
P24 (mmol/g DM B
incubated) 011 (p=012) ) ) ) ) )
Piw(mmol/g DM 0.063 (p =
Wheat incubated) 0.24) ) ) ) )
Prax (mmol/g DM <0.010 (p = _ _ _ _
incubated) 0.90)
0.0084 (p =
-1 - - - -
¢ (b 0.67)

1 Ps: gas production at 8 h of incubation, P2« gas production at 24 h of incubation, Ps: gas production at 40 h of incubation,
Puax: theoretically maximal gas production, c: gas production rate; 2R? value.; 3-: not determined.



