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RESULTS

o
o

total tract digestibility of DM and NDF as predictors when considering RP

v Random effect of experiment ID numbers.

40.0 - Table 1 Effects of other factors on the relationship between ruminal protozoa (RP)
 Complete inhibition of ruminal protozoa (RP) reduces methane production by B 30.0 - — numbers and methane production
up to 11% (Newbold et al., 2015). % 20.0 - — t — s ——"
Q Thirty-one percent of 76 in vivo experiments have demonstrated a concomitant 2 100 - ltems rereep > g
reduction in RP numbers and methane production (Guyader et al., 2014). = 00 . slope Std. P-value slope Std. P-value slope Std. P-Value slope Std. P-value
: . . L . - ' | | | | | Basic model 606 591 <001 214 215 <001 -126 0.20 <0.01 - - -
d Changes in RP numbers have a linear relationship with changes in methane S -10.00. 4.0 6.0 8.0 10.0 12.0 Ruminal
. . . . — - umina
production with supplemental saponins (r =0.69), tannins (r = 0.55), and B 20.0 - Rumen protozoa, log cells/mL fermentation
essential oils (r = 0.45; Patra, 2010). S
g -30.0 - Basic model: CH, = —60.6 + 21.4XRP — 1.26x RP? pH -20.8 7.43 <0.01 488 131 <001 -033 011 <001 351 1.08 <0.01
© -40.0 - TVFA, mM -6.86 495 017 394 172 002 -009 0.17 060 007 0.01 <0.01
OBJECTIVES § 500 - Acetate, % -220 6.11 <0.01 554 157 <0.01 -034 0.13 0.01 031 0.08 <001
= 60.0 - Propionate, % 213 472 <001 262 136 005 -017 0.12 0.14 -057 0.05 <0.01
0 To evaluate the relationship between RP numbers and methane production = 70'0 Figure 1 Relationship between RP numbers and methane production. Butyrate, % 487 405 023 402 137 <001 -023 012 006 080 0.08 <0.01
- - Tr - - e . . Isobutyrate, % 502 551 036 501 189 <001 -029 017 009 497 131 <0.01
dTo test. the gffgcts of dle_tary chemical composition, .rumln.al fermentation, total Table 2 Predicted models of methane production Valorate. O D10 e 0k el 1es <001 028 014 <001 aEr 078 <00
tract digestibility, and milk performance on the relationship between RP ’ 2105, - - - 01 045 0. 01 =256 0. -
numbers and methane production Model 1 Model 2 Model 3 Isovalerate , % 372 584 052 546 198 <001 -033 017 005 138 0.76 0.07
- : - Predictors Estimates _p  Estimates p  Estimates  p NHz-N, mM 258 433 055 337 155 0.03 -010 0.15 051 0.07 006 0.28
1 To evaluate the predicted model of methane production based on ruminal (Intercept) 1006  —0.001 4786 —0001 3243 0.002 Digestibility, %
fermentation, total tract digestibility, and milk production when considering RP ’
umbers J y P J RP 238 0072 26.06 =0.001 986 =0.001 DM 716 7.00 <0.01 329 216 <0.01 -223 020 <0.01 -0.36 0.03 <0.01
RP -0.15ods7 o -L77 <0001 -0.64 <0.001 OM 954 7.33 <0.01 363 220 <001 -253 020 <001 -0.15 0.05 <0.01
MATERIALS & METHODS Acetate -0.36 - =0.001 CP -97.7 1240 <0.01 406 368 <0.01 -299 034 <0.01 -026 0.06 <0.01
Propionate -0.77 <0.001
. L . . . . NDF -1 72 <0.01 3 212 <001 -24 18 <0.01 0.1 04 0.01
67 published in vivo studies, 85 experiments, 256 treatments with 1887 animals DM digestibility -0.55 <0.001 65 001353 0.0 5 018 <001 0 004 0.0
(1996-2020) NDF digestibility 0.27  <0.001 Production
1 Methane production (units): g/kg DMI Milk yield 026  0.004 (dairy cows)
JRP (units): log10 cells/mL Protein, % milk yield 7.40  0.003 Mik yield, kg~ .387 517 045 863 151 <0.01 -055 0.14 <001 -027 0.09 <0.01
 Dataset includes: Random Effects Milk fat, % 105 449 002 661 170 <0.01 -041 0.15 <0.01 1.26 0.48 0.01
v’ Dairy cows: 51% AICc 1401 705 489 Milk protein, % 417 1060 <0.01 999 156 <0.01 -066 014 <0.01 0.09 7.76 <0.01
v Beef steers: 22% s >0 o . Milk lactose, % 36,0 1560 002 894 157 <0.01 -0.57 014 <0.01 462 294 0.12
0% of the stucies repor - S ~ _CONCLUSIONS
170% of th iesr r ion in methane emission . . . _‘
0% of the studies reported a reductio ethane emissio Figure 2 Comparation of different models _ , _ _ _
1 Treatments: A B R B .. A 5  There is quadratic relationship between methane production and RP numbers:
v Defaunation e 1Nl B ' NI ' CH, = —60.6 + 21.4XRP — 1.26X RP2
v Phytochemicals (tannins, saponins, or essential oils) | 1o - IRRE | F | [ d Ruminal fermentation parameters, total tract digestibility, and milk production
_ 30 - 50- o - . . g . . . .
v Lipids (MCFA, LCFA) 5 5 A [ 5 had significant impacts on the relationship between methane production and RP
C C > > ° . . > 1 : :
v" Probiotics/Prebiotics 5 s g .t B < numbers; however, they only changed the magnitude of intercept and slope of
v Chemicals (iodopropane, nitrate, sulphate) = = S TEREEIN e 2 RP and RP? for the relationship.
. © © o oo’ T © * . . . .
[ Basic model: CH, = u+ aXRP + X RP? = 8 2 {15t ‘:‘- = g IE . d For ruminants, the best-predicted model for methane production would be using
5 | T 00— 5 T
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v Weight = 1/(pool SEM)? “INE ; R d For dairy cows, the best-predicted model for methane production would be using
 Each factor was added to the basic model to evaluate its impact on the o’ | S milk yield and milk protein concentration as predictors when considering RP
relationship : : 0= ® ; : s numbers.
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