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Residual Feed Intake (RFI) : jitn N>y ni7w: .2

Residual Gain (RG) : Q1a 7pwn nsoin niz?'y: .3

Residual Gain and Intake (RIG) :_jitn namxiix' niz'y' .4

Energy utilization efficiency (RE/MEI): n'uanax ix' niz'y' .5
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Residual Feed Intake (RFlgy)
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1 High RFI was > 0.5 SD above the mean; medium RFI was the range from 0.5 SD above the mean
up to 0.5 SD below the mean; low RFl was < - 0.5 SD below the mean.
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26 Holstein calves

v

3 Nutritional periods, 90d each

10N 7TIn
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Individual performance:
DMI
ADG
BW
B.C.S
Digestibility (in vivo)

!

Energy Balance components:

MEI
RE
HP
v
Efficiency Indexes:
RFI, G:F RG, RIG, HP/ MEI
\\

v

N\

Low RFI ~ Medium RFl

High RFI
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RFI, kgDM/ day
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Energy balance components and the ratio of recovered energy (RE) / ADG

RFI1 aroups®
Calves measured trait Period Low Medium High SEM?  P-value®
No of calves 1 9 8 9
2 10 7 9
3 9 8 9
ME, MJ/kgDM 1 8.63 8.97 859  0.18 0.28
2 6.39 6.44 6.51  0.30 0.97
3 10.33  9.90  10.04 0.19 0.29
ME Intake, kJ/(kgBW"".d) 1 879° 942°  1015° 37.7 <0.05
2 452 469% 515°  23.1 <0.05
3 959°  1066°  1210° 23.3 <0.001
Heat Production kJ/( kgBW®™.d) 1 821 852 867  20.4 0.29
2 574 577 500  20.6 0.85
3 855° 886° 915" 215 <0.05
Retain Energy, kJ/(kgBW®"-d) 1 58.4 110° 147° 285 <0.001
2 -121 -108 75 228 0.52
3 75.6 179° 294° 32,6 <0.001
Retain Energy, MJ/d 1 402 7.89* 1175 191 <0.05
2 -11.1 -951 -6.47 148 0.49
3 ] ]2 21.3P 241 384 <0001
Retain Energy/ADG, MJ/kg 1 2.76° 575" 893 132 <0.01
2 -16.3  -356  -266 116 0.71
2PWnA ND0INI IR 3 483  116° 21.3° 214 < 0.001

" High RFI was > 0.5 SD above the mean; medium RFI was the range from 0.5 SD above the mean up to 0.5 SD below
the mean; low RFI was < — 0.5 SD below the mean.

°SEM = pooled SE.*P = P value obtained by ANOVA F-test for differences between RFI groups.

#Least square means within a row with different superscripts differ (P < 0.05).




NI7'v NNRIYN 12007 0AI71' 0'7170n

DI'P NIYNT .2 1270 NI IX"7 0"l .1
MEI = RE+ HP N90IN2 AN
pirl7ia

Metabolizable Energy

Protein
Y9920V190 X)9IND .

Heat Heat Production

production ———(HP) eat increment
from
maintenance
Maintenance Energy ReCOVe(':Cé )E“ergy
7 R ’
BYP 237¥7 NN 9993 NIYNIN DININN



http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://healthyfoodadventure.weebly.com/home/beef-marinate-meat&ei=5t6HVLz-MsT0UO6wgogO&bvm=bv.81456516,d.d24&psig=AFQjCNEVV2oqesIrnngKvSjNOWQBVW6Uig&ust=1418276603199721
http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.shutterstock.com/video/clip-4715240-stock-footage-fresh-meat-raw-uncooked-fat-lamb-pork-fillet-with-green-stuff-and-garlic-on-wooden-plate.html&ei=R96HVOrzNML1UMzyg-AO&bvm=bv.81456516,d.d24&psig=AFQjCNEVV2oqesIrnngKvSjNOWQBVW6Uig&ust=1418276603199721
http://www.notes.co.il/lea/user/fire_meaney.gif
http://www.notes.co.il/lea/user/fire_meaney.gif

D7¢UN NWI7YWA NIANINN TN

RFI Stage 1
Trait Low Medium High  Average SEM P-value RFI ’95 5,;” Nb nhﬂ]‘? 5’57’ 5357
no of_meals_per_day 12.14 15.54 16.88 15.02 0.63 0.00
kg DM_per_meal 0.72 0.61 0.60 0.65 0.03 0.05
min_per_meal 7.97 6.54 5.91 6.73 0.25 0.00 DOIRD Oy NIND YOan
Eating rate per meal, g 0.09 0.09 0.10 0.10 0.00 0.25
Rumination, rum/day (¢  487.67 511.22 469.95 494.28 15.32 0.42
Activity (SCR) 49641 51819 48006 50296 1534 04| 227 NTA W NV A2173 MM 20K
AN
RFI Stage 2
Trait Low Medium High Average SEM P-value
no of_meals_per_day 2247  29.84 2957  26.91 1.18 0.12 AM1IN2 0122 72T N AW
kg DM _per_meal 0.24 0.18 0.25 0.23 0.01 0.03
min_per_meal 5.76 411 451 4.88 0.28 0.21
Eating rate per meal, g 0.04 0.04 0.06 0.05 0.00 0.00
Rumination, rum/day 426.28  440.93 414.16  426.03 15.82 0.71
Active SCR(sec/day) 504.57 569.88  424.64  499.69 38.09 0.07
RFI Stage 3
Trait Low Medium High Average SEM P-value
no of_meals_per_day 12.54 14.62 19.86 15.64 0.74 0.00
kg DM_per_meal 1.06 1.03 0.83 0.97 0.03 0.00
min_per_meal 6.69 6.02 4.79 5.85 0.21 0.00
Eating rate per meal, g 0.16 0.17 0.17 0.17 0.00 0.25
Rumination, rum/day 242.27 290.01 259.78 261.18 13.62 0.89
Active SCR(sec/day) 500.40 519.65 508.63 509.56 49.25 0.87




RFEI 7 anTa ninTn

Efficiency Total - Transit Transit

Traits Periods Agreement Kappa H&L! H&M&L? P- value®
(%) (%) (%) (%)

RFI 1&2 65.4 42.1 154 19.2 <0.001
2&3 53.8 36.9 11.5 23.1 <0.05
1&3 73.1 42.4 3.8 15.4 <0.001

G:F 1&2 19.3 15.8 26.9 80.8 0.07
2&3 30.9 3.1 19.2 73.1 0.82
1&3 30.7 2.9 154 69.2 0.83

RG 1&2 30.8 4.2 11.5 69.2 0.75
2&3 57.7 33.1 3.8 42.3 <0.05
1&3 30.8 4.2 26.9 69.2 0.75

RIG 1&2 50.1 24.6 11.5 50.0 <0.05
2&3 53.8 31.1 11.5 46.2 <0.05
1&3 65.4 48.2 3.8 34.6 <0.001

HP/MEI 1&2 34.6 3.2 26.9 65.4 0.82
2&3 34.6 14 30.8 65.4 0.91

1&3 S7.7 34.4 7.7 42.3 <0.05
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Table 1. Raw mean performance and phenotypic SD as well as heritability estimate
(h?) for the 2,605 bulls included in the genetic analysis

Trait Mean SD h* + SE

Concentrate intake, kg/d 10.7 1.52 0.49 (0.06)
Metabolic BW, kg 113 11.40 0.69 (0.07)
ADG, kg/d 1.64 0.306 0.30 (0.06)
Feed conversion ratio 0.67 0.128 0.30 (0.06)
Relative growth rate 0.13 0.027 0.33 (0.06)
Kleiber ratio 1.45 0.268 0.31 (0.06)
Residual BW gain, kg/d 0.00 0.021 0.28 (0.06)
Residual feed intake, kg/d 0.00 0.866 0.45 (0.06)
Residual intake and BW gain 0.00 0.876 0.36 (0.06)

Berry and Crowley 2012
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Table 1. Raw mean performance and phenotypic SD as well as heritability estimate
(h?) for the 2,605 bulls included in the genetic analysis

Trait Mean SD h* + SE
Concentrate intake, kg/d 10.7 1.52 0.49 (0.06)
Metabolic BW, ko 113 11.40 0.69 {(0.07)
ADG, kg/d 1.64 0.306 0.30 (0.06)
oed conversion ratio 0.67 0,128 030 (0,061
Relative growth rate 0.13 0.027 0.33 (0.06)
Kleiber ratio 1.45 0.268 0.31 (0.06)
Hesidual BW gain, kg /d 0.00 0.021 0.28 (0.06)
D”msiclunl feed intake, kg/d 0.00 0.866 0.45 (0.06)
Residual intake and BW gain 0.00 0.876 0.36 (0.06)

Berry and Crowley 2012
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Fig. 6. Overlap of genes harboring significant SNPs (P = 0.05) in 3 RFI
classes. *SNP FABP4_5 was the only significant shared between RFIs 1-3. ;
Additional 10 SNPs found in the FABP4 gene were significantly associated Mb
with RFIs 1 and 3.
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Cohen-Zinder et al., 2016



Residual Heat Production (RHP)
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RFEI -%5n212p 3197 999 7193=1R NRXYT 102

Trait Stage L M H Average SE  P-value'
HR, beat/min 1 955 961 981 | 966 |13 0.36
2 651 541 682 | 625 | 1.2 0.80
3 882 81 85 | 83 |11 052
V02, (ml/min*kg"0.75) 1 290 284 21.3 28.2 | 0.35 0.30
2 181 149 180 | 170 |031 098
3 179 179 175 | 178 [031 077
O,pulse, mi(kgewo.75*beat)y 1 0.29  0.30 0.28 029 0.01 0.59
2 032 029 033 031 001 025
3 034 034 033 033 001 090
HP, Mcaliday 1 150 143 150 | 148 | 033 049
2 121 110 134 | 122 |043 037
3 245 250 252 | 249 |044 088

'p_values from the overall F-test.




RFEI -%5nxyap 3197 99 mxmang o77»

Trait Stage L M H  Average SE P-value®
No of meals per day 1 121 155 16.9 15.0 0.63 <0.001
2 225 236 30.1 26.9 1.18 0.12
3 125 146 19.9 15.6 0.74 <0.001
kg DM_per_meal 1 0.72 061  0.60 065 0.03 <0.01
2 0.24  0.18 0.26 0.23 0.01 <0.05
3 1.06  1.03 0.83 0.97 0.03 <0.001
min_per_meal 1 7.97 6.54 5.91 6.73 0.25 <0.001
2 576 4.06 4.45 4.88 0.28 0.21
3 6.69  6.02 4.79 5.85 0.21 <0.001
Eating rate per meal, kgDM/ min 1 0.090 0.093 0.10 0.10 0.00 0.25
2 0.041 0.037 0.062 0.05 0.00 <0.001
3 0.16 0.17 0.17 0.17 0.00 0.25
Rumination, sec/day (SCR) 1 487.7 511.2 470.0 4943 15.32 0.42
2 426.3 4375 4343 4260 158 0.71
3 242.3 290.0 259.8 261.2 13.62 0.89
Activity, sec/day (SCR) 1 496.4 518.2 480.1 503.0 15.34 0.46
2 504.6 4619 4175 4613 44.21 0.07
3 500.4 519.6 508.6 509.6  49.3 0.87

p_values from the overall F-test.




RFI -5 snxap 3197 999 niooys o771

Trait Stage L M H Average SE P-value'
RFI, kgpM/day 1 -0.93 0.01 0.80 000 014 <0.001
2 -0.63 0.02 0.63 0.00 012 <0.001
3 -1.25  0.046 1.38 0.00 0.263 <0.001
GEF, grBW GainkkgpM 1 1948 1/75 1575 1748 567 <0.05
2 69.1 594 498 626 553 0.11
3 142.3 158.6 151.1 149.7 4.90 0.52
RHP , Mcaliday 1 -0.09 -0.04 0.07 0.00 0161 0.09
2 -0.84  0.22 0.51 0.00 0409 <0.05
3 092 -017 044 0.00 0346 <0.05
*P_values from the overall F-test.

RNt 23%, 21% ,24% : 0o2%wn nwow 202 RFI 57wa (P< 0.001 ) npiain noauni mnw nReal



