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> Objective

©

Reducing enteric methane emissions (CH4) and nitrogen (N) excretion by
introducing local Auvergne plants into dairy cow diets

- Plants were selected for their ability to reduce CH4 and N based on preliminary in vitro tests and for
their richness in polyphenols (Macheboeuf et al., 2014)
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Methane (umol/g OM) related to PRG value, ratio

Normal stoechiometry of fermentation

Anti-methanogenic effect (P<0.01, AMI>0)
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2> Materials and methods

Latin Latin
square 1 square 2

* Control diet (CT)

CT1 —  CT2 e s

r’ 1 - y 70% fodder 30% concentrate
i J “ ﬁ — HS1 I HS2
) WY “ - - +

— HS4 — HS3 —
- 8 Primiparous dairy cows CT + 100 g Herbal Supplement (HS)
* Fed twice daily PR P,
e 2 latin squares (LS) : 4x 4 HSS L hse
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> Materials and methods
Ad Iiybitum 95% acl libitum

r -* _ Week 1 > Week 2 > Week3 Week4 >
, of ' ) o Rumen
Digestibility #

Adaptation N balance CH4

Zootechnical parameters
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2> Materials and methods

* The two Latin squares were analyzed individually
* Statistical analyses were performed using ANOVA with the MIXED procedure of SAS

*  Model:
Y;i = U + Period; + Herbal Supplement; + Cows, + g;;,
Fixed effect of the period Fixed effect of the herbal supplement Random effect of the Cows

i=4 j=4 k=4

* Kinetic analysis of CH4 emissions : Mixed ANOVA with repeated measures
Model:

Y;ik = U + Time; + Herbal Supplement; + Cows, + (Time x Herbal Supplement); + €ij,

Multiple comparison test : Tukey-Kramer (p<0.05)
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Latin Square 1

> Results on animal performances

Latin Square 2

CT1 | HS1 | Hs4 HS5 | SEM | P< CT2 | HS2 | HS3 | HS6 | SEM | P<
DMI (kg/d) 216 | 222 | 219 | 219 | 035 NS 209 204212209 | 086 | NS
Milk (kg/d) 277 | 26.68 | 26.9%8 | 27.3% | 0.81 | 0.05 2652671267 269| 1.62 | NS
Feed efficiency | 1 Joa | 4 50c | 1.228c | 1.25% | 0.033 | 0.001 1.27 |1.31]1.26|1.29 | 0.071| NS
(kg milk/kg DMI)

No significant effect of HS on animal performances
Except HS1 which decreased milk production and feed efficiency
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> Results on CH4 emissions

Latin Square 1 I Latin Square 2
CT1l | HS1 | HS4 | HS5 | SEM P< CT2 HS2 HS3 HS6 SEM P<
g CH4/d 495 | 485 | 475 | 489 | 25.2 NS 492 461 497 496 18.1 0.1
g CH4/kg DM 23.3 |1 222|220 | 225 | 1.21 NS 23.7~ | 22.68 | 23.64 | 24.1~ | 0.57 0.001
g CH4/kg FPCM 179 | 18.2 | 179 | 18.2 | 0.65 NS 18.3 17.3 18.4 18.4 0.60 NS
CH4 g/kg DMI
28
27 a a
HS2 decreased CH4 emissions : 2 a b
. 24
-7% in g/d 2 — - —
22
A% 1 21
4% in g/DMI 2
19
18
CT2 HS2 HS3 HS6
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> Results on daily kinetic of CH4 emissions

Feeding Feeding Feeding Feeding

g CH4/d

800 800
750 750
700 700
650 650
600 600
550 550
500 I 500
450 | I 450
400 I : 400
350 | 350
300 I | 300
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-=-CT1 HS1 —HS4 —HS5 - =CT2 HS2 —HS3 —HS6

HS2 decreased CH4 emissions mainly after 2"d feeding
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> Results on Digestibility and N balance

OM digestibilty (%) OM digestibility (%)
74 74
73 73
- = »mm ] W
71 71
cm O 2
69 69
68 68
CT1 HS1 HS4 HS5 CT2 HS2 HS3 HS6

Nitrogen Balance (g/d) » Nitrogen Balance (g/d)

140 0

120 100

100 %0 —
80 — - - 60 ———
&0 40
40

20
20

CT1 CcT2 HS2 HS3

No effect of HS on nutrients digestibility and N balance .10
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2 Discussion

Overall effects: the 6 plants studied had few significant effects on the
parameters measured on dairy primiparous cows = # in vitro (Macheboeuf
et al, 2014)

* HS1: decrease in feed efficiency related to a slight reduction of milk
production

* HS2: significant reduction in CH4 emissions by -7% in g/d to -4% in g/DMI
particularly after pm feeding (up to -20%)
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> Future recommandations

To validate HS2 effect on field condition
* Larger number of animals
* Other form of distribution (e.g., pellet)

To characterize the molecules in the plant responsible for
their anti-CH4 activity

* Optimization of sourcing and effective dose
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> Results of ruminal parameters

Latin Square 1

Latin Square 2

CTl | HS1 | HS4 | HS5 |SEM P< CT2 | HS2 | HS3 | HS6 | SEM P<
Total VFA (mmol/L) 127 |126 |124 |137 (4.4 0.1 123 | 123 | 128 |124 (9.1 NS
Acetate (mmol/L) 87.2 | 86.2 |86.2 [93.8 |3.18 NS 83.5 1835 |87.0 | 84.2 | 6.05 NS
Propionate (mmol/L) 22,7 | 23.7 |22.0 | 24.7 |0.96 NS 22.8 | 22.6 | 23.2 | 22.7 | 2.10 NS
Butyrate (mmol/L) 12.5 | 115 |11.2 | 13.2 |0.77 NS 11.5 | 12.0 | 13.1 |12.3 [ 0.82 NS
Total Protozoa (log,,/mL) 5.18 | 5.01 [4.95 |5.01 |0.087 NS 5.01 | 5.14 | 5.09 | 5.05 | 0.092 NS

HS had no effect on ruminal parameters

-> except a tendency in total VFA increase for HS5

INRAS

Potential of plants from Auvergne region to reduce methane emissions and nitrogen excretion by dairy cows

75th EAAP Congress, Florence, Italy

\ o




	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

