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ABSTRACT

This study was conducted to investigate the effects of replacement of soybean meal with canola meal and corn
processing on productive performance of Holstein dairy cows. Twelve Holstein cows (milk yield= 46+3 kg/d) were
assigned to a replicated 4x4 Latin square design with a 2x2 factorial arrangement of treatments. Factor 1 was corn
processing method, ground corn or steam flaked corn, and factor 2 was two ratio canola meal to soybean meal (50:50
or 100:0). No significant interactions of main treatment effects occurred for lactation performance data. Dry matter
intake and milk production was not affected by replacement of soybean meal with canola meal. Milk compounds
concentration was not affected by this replacement. Substitution of hundred percent of soybean meal with canola
meal in the diet decreased the apparent digestibility of the dry matter. Feed intake was decrease when the cows
received steam flaked corn compared with those receiving ground corn. Milk fat content decreased but milk protein
content increased in cows fed steam flaked compared with those fed ground corn. Although these results showed no
interaction effects of replacement of soybean meal with canola meal and corn processing method on performance,
higher canola meal ratio and steam flaked corn improved feed efficiency and has a positive effect on the metabolism
of nitrogen and energy, so recommended to fed in high-yielding cows under the conditions of this experiment.
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Table 1. Ingredients of the experimental diets® based
on DM (%)

Ingredient (% DM) 50-F 50-G  100-F 100-G
Alfalfa hay 1274 1274 1276 1276
Corn silage 2215 2215 2218 2218
Beet pulp 6.03 6.03 6.04 6.04
Ground barley 1384 1384 1221 1221
Ground corn 0 15.77 0 15.79
Steam flaked corn 15.77 0 15.79 0
Soybean meal 6.85 6.85 0 0
Canola meal 8.17 817 1637 16.37
Extruded soybean 1.27 1.27 1.27 1.27
Cottonseed whole 3.92 3.92 3.92 3.92
Linseed meal 1.59 1.59 1.59 1.59
Fish meal 2.14 2.14 2.14 2.14
Fat powder 196  1.96 2.16 2.16
Sodium bicarbonate 121 121 121 121
Dicalcium phosphate 019 019 0.19 0.19
Potasium carbonate 0.23 0.23 0.24 0.24
Salt 032 032 0.32 0.32
Magnesium oxide 0.23 0.23 0.24 0.24
Calcium carbonate 0.75 0.75 0.75 0.75

Vitamin/mineral premix®>  0.63 0.63 0.63 0.63
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1. 50-F= The ratio of canola meal to soybean meal is 50: 50, and use of
steamflaked corn; 50-g= the ratio of canola meal to soybean meal is 50:
50, and use of ground corn; 100-f= the ratio of canola meal to soybean
meal is 100: 0, and use of steamflaked corn; 100-g= the ratio of canola
meal to soybean meal is 100: 0, and use of ground corn.

2. Composition: 1,300,000 1U/kg of vitamin A, 360,000 IU/kg of
vitamin D, and 12,000 1U/kg of vitamin E, 16.0 g/kg of Zn, 0.12 g/kg
of Co, 4.0 g/kg of Cu, 0.15 g/kg of 1, 0.8 g/kg of Fe, 10.0 g/kg of Mn,
0.08 g/kg of Se, and 2.5 g/kg antioxidant.
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Table 2. Chemical composition of the experimental

diets’

Chemical composition,%s DM~ 50-F 50-G 100-F 100-G
DM, % 491 495 491 495
CP, % of DM 16.78 16.76 16.74 16.72
RDP?, % of DM 110 110 112 112
RUP?, % of DM 58 58 56 56
Lys (g/d) 191 191 188 188
Met (g/d) 60 60 63 63
Lys:Met 3.2 3.2 3.0 3.0
Ether extract, % of DM 61 6.1 5.9 5.9
NDF, % of DM 311 309 317 314
ADF, % of DM 177 176 183 182
NFC?, % of DM 409 405 406 401
NEL?, Mcal/kg 175 169 175 1.69
Ca, % of DM 081 081 081 081
P, % of DM 043 043 043 043
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oddolaw] )b 5l ool g bgw AluS 1315 allus’

2 591 NFC =\« — (CP/ + NDF/. + EEY. + Ash’.) alal, 5|.Y
B Al Gesn g Shawen S allels (Joax polie bl 5 ¥
0 dple (CNCPS)

1. 50-F: The ratio of canola meal to soybean meal is 50: 50, and use
of steamflaked corn; 50-g: the ratio of canola meal to soybean meal
is 50: 50, and use of ground corn; 100-f: the ratio of canola meal to
soybean meal is 100: 0, and use of steamflaked corn; 100-g: the ratio
of canola meal to soybean meal is 100: 0, and use of ground corn.

2. NFC=100—(% NDF-NDINx*6.25)— % CP — % ether extract — % ash.
3. Calculated from CNCPS.
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Table 3. Performance of high-producing Holstein dairy cows as influenced by the experimental diets*

100- P- value
Item 50-F 50-G F 100-G SEM Canola:Soybean  Corn Processing  Interaction

DMI (kg/d) 238 252 242 249 051 0.89 0.01< 055
Milk yield (kg/d) 418 422 427 437 124 0.06 0.27 0.63
FCM vyield? (kg/d) 351 36.6 35.9 37.6 1.04 0.09 0.05 0.39
ECM vield® (kg/d) 380 392 390 404 099 0.10 0.11 0.44
Milk composition (%)

Fat 291 3.09 2.94 3.10 0.12 0.88 0.01 0.61
Protein 297 291 2,97 2.94 0.03 0.15 0.01 0.55
Lactose 475 471 471 4.75 0.05 0.80 0.98 0.29
Milk composition yield (kg/d)

Fat 132 131 1.26 1.34 0.04 0.10 0.01 0.37
Protein 124 123 1.27 1.28 0.03 0.06 0.54 0.36
Lactose 199 2.00 2.01 2.07 0.05 0.11 0.33 0.40
MUN (mg/dL) 137 127 134 123 102 0.97 0.24 0.72
Milk/DMI 1.76 1.67 1.76 1.75 0.08 0.17 0.29 0.47
FCM/DMI 147 1.45 1.48 151 0.05 0.17 0.90 0.19
N intake efficiency® (%) 312 29.2 31.4 30.8 0.94 0.29 0.17 0.21

A00-F soniiolon] &5 5l sl 5 Lguw alosS 4y 1515 aliS 010+ amd B0-G £, b oSy &3 51 oslitd 5 Lgus allniS &y IS allowiS 000+ Capens 50-F )

ool &3 5l eslizl 5 Ly alouS a4y 151 albus Ve e i

2. FCM = 0.4 x milk (kg) + 15 x milk fat (kg).
3. ECM =0.323 x milk (kg) + 12.82 x milk fat (kg) + 7.13 x milk protein (kg).
4. Apparent N efficiency = milk N (g/d)/N intake (g/d) x 100.

e 100G )5 Ly 058 3 3 5l esliziul g Lges alonS ay 151 alouS Ve v e cas

4%FCM = 0.4 milk (kg) + 15 milk fat (Kg) (o1, 0,0 ez (ool obipmemas o ¥
ECM = 0.323xmilk (kg) +12.82x milk fat (kg) + 7.13xmilk protein (kg) (55 5! _wlwlp sadpuras ;o ¥

Olsras oleddly = (Gay 50 p5) s 03955 (595 00 ) (B pae (5gyd) x Voo F
1. 50-F= The ratio of canola meal to soybean meal is 50: 50, and use of steamflaked corn; 50-g= the ratio of canola meal to soybean meal is 50: 50, and use of ground corn;
100-f= the ratio of canola meal to soybean meal is 100: 0, and use of steamflaked corn; 100-g= the ratio of canola meal to soybean meal is 100: 0, and use of ground corn.
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Table 4. Apparent total tract nutrient digestibility (%) of dairy cows fed experimental diets*

P- value
Item 50-F 50-G 100-F 100-G SEM Canola:Soybean Corn Processing Interaction
DM 72.4 71.8 68.7 68.5 142 0.05 0.52 0.51
oM 70.6 70.3 73.9 73.1 1.69 0.10 0.67 0.79
CP 70.5 67.4 72.1 717 1.17 0.09 0.12 0.62
EE 70.6 68.8 75.3 75.2 3.12 0.11 0.53 0.78
NDF 52.7 49.9 58.1 57.9 2.72 0.09 0.11 0.69
ADF 48.0 44.8 56.1 48.4 2.94 0.10 0.03 0.34

3 5 enliad g Lges oS &y 1515 alloiS 0 e Cared B0-G )50 L 00S 5y 5,3 51 oolicid g Lges aloniS 4y 151 alloniS B8+ e 50-F )

5 Lges allousS oy 1515 allous Ve e e

Cows :100-G f)l?.!.'l L- a_\..ibg_fﬁ C))\S )\ salau ) L|5...; AJ\;:_.S L US dluS Ve oo

Camnd 100-F tonislow]
cMuL«:T PR )| solaw!

1. 50-F= The ratio of canola meal to soybean meal is 50: 50, and use of steamflaked corn; 50-g= the ratio of canola meal to soybean meal is 50: 50, and
use of ground corn; 100-f= the ratio of canola meal to soybean meal is 100: 0, and use of steamflaked corn; 100-g= the ratio of canola meal to soybean

meal is 100: 0, and use of ground corn.

Oelojl ot lagls (slaeSis slaytall g (95 slacdplio p (cialojl ooz 1B gux
Table 5. Blood metabolites and ruminal fermentation characteristics of dairy cows fed experimental diets®

P- value
Item 50-F  50-G 100-F  100-G —gpy Canola:Soybean Corn Processing Interaction
Glu, mg/dl 62.5 62.3 62.8 60.0 1.06 0.40 0.06 0.19
Alb, g/dI 4.17 421 411 4.15 0.10 0.59 0.52 0.87
Glo, g/dl 3.51 3.36 3.50 3.55 0.09 0.15 0.41 0.14
BUN, mg/dl 16.0 15.6 15.4 15.7 0.79 0.51 0.78 0.33
Ruminal pH 5.92 5.83 5.93 6.02 0.10 0.60 0.79 0.12
NH3-N, mg/dL 8.35 9.60 7.85 9.49 0.60 0.45 0.04 0.48

5 Ly aluiS @ IS alonS 800 G 50-G ¢y L oS,y )8 5l oolitiul 5 Lges Al &y 1515 allowiS 0+ 0+ carnd 50-F )
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1. 50-F= The ratio of canola meal to soybean meal is 50: 50, and use of steamflaked corn; 50-g= the ratio of canola meal to soybean
meal is 50: 50, and use of ground corn; 100-f= the ratio of canola meal to soybean meal is 100: 0, and use of steamflaked corn; 100-
g= the ratio of canola meal to soybean meal is 100: 0, and use of ground corn.
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Table 6. The effects of experimental diets' on economical parameters

5 P- value
ttem S0-F 506G 100F 100G oy, Canola:Soybean  Corn Processing _ Interaction

Cost of feed (Rials)
Corn processing cost (Rial/cow/day) 5300 1400 5410 1380 8.35 0.51 0.03 0.34
Cost of diet (Rial/Kg DM) 12544 12361 11780 11597 - - - -
Total cost of diet (Rials/cow/day) 298547 311497 285076 288765 6530.9 0.06 0.06 0.12
Milk (income/cow)

Price of milk (Rials /kg of milk) 11731 11896 11762 11908 86.58 0.23 0.06 0.25
Sale of milk (Rials/cow/day) 490355 502011 502237 520379 13413 0.05 0.06 0.69
Income (Rials/cow/day) 191808 190514 217161 233614 13696 0.04 0.31 0.23
Ratio (sale of milk: cost of ration) 164 161 1.74 1.78 0.05 0.05 0.77 0.17

5 Ly aluiS @ IS alonS 800+ G 50-G ¢ )y L oSy 8 5l oolitul g g aloniS &y 1515 allowiS 0+ 0+ carnd 50-F )
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1. 50-F= The ratio of canola meal to soybean meal is 50: 50, and use of steamflaked corn; 50-g= the ratio of canola meal to soybean
meal is 50: 50, and use of ground corn; 100-f= the ratio of canola meal to soybean meal is 100: 0, and use of steamflaked corn; 100-
g= the ratio of canola meal to soybean meal is 100: 0, and use of ground corn.

2. cost of corn processing: rials per cow per day; cost of ration: rials per cow per day; sale of milk: rials per cow per day; income

(rial per day)= sale of milk-cost of ration.
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