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Table 1. The ingredient components of experimental diets (% of DM).

(Ao ;3 VI dlwS L Lgor S’ 0300 o) 2ulesT (slae o
Dietary treatments (the replacement of soybean meal with canola

meal, %)
100 50 0 (Item) o=
(Ingredient, % DM) St osle Ao 3 S 5
12.7 12.7 12.7 (Alfalfa hay) oy
22.1 22.1 22.2 (Corn silage) 3 e
6.04 6.03 6.05 (Beet pulp) S e s
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0.32 0.32 0.32 Salt) <o
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Sz onle do s land S 5
(Chemical composition, % DM)
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11.2 11.0 10.8 S ole doys S 3 452 LB S
(RDP*, % of DM)
5.50 5.80 6.00 ECEIHPIPSNAPIR & SIS S N SR Py
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311 30.9 28.9 (NDF, % of DM) Kz oslods s ¢ ko o5l 52
22.5 216 20.8 St o3le Ao ys ol od BB Jsku o)l 52
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Table 3. DM intake, Milk production and composition of dairy cows fed diets different in replacement level of
soybean meal with canola meal.

a3l oo ,r
(133 V5 S | L s oS K4l elans)
P- value SEM Dietary treatments (the replacement of (Item) o=
soybean meal with canola meal, %)
100 50 0
0.10 0.52 23.0 225 2338 (20 22 A Jrae St ol
' ' ' ' ' DML, kg/d)
0.05 1.19 46.7° 467 44.6° G0 2 1558 o 45
' ' ' ' ' (Milk yield, kg/d)
' 2o A3 Y0 il el a5
0.10 1.52 40.2 39.7 38.1 G O T T R O

(kg/d FCM yield*) (555 53 o S5k
0.02 0.05 2.03° 2.09 1.89° (Feed efficiency?) T sl

Gas 53 pSH8) b OS5 W5
(Milk composition yield, kg/d)

0.66 0.60 1.10 1.18 1.13 (Fat) s
0.67 0.04 1.26 1.28 1.20 (Protein) R
0.27 0.05 2.08 2.07 2.01 (Lactose) 555

(hoy3) i oS 5
(Milk composition, %)

0.47 0.11 2.36 2.56 2.53 (Fat) S
0.92 0.07 2.70 2.73 2.69 (Protein) R=E
0.54 0.04 4.45 4.49 453 (Lactose) 55y
0.54 0.04 4.44 4.47 4.50 (Solid non-fat) e B el 3l
0.01 0.03 12.0° 12.0° 13.1° (MUN, mg/dL) ot Slessl 035 5

Gas 03 p5) (b ran O35

0.07 12.0 616.8 603.7 636.2 (N intake, g/d)
0.35 8.55 202.0 204.4 192.5 (52 50 D0
. . . : : (Milk protein N, g/d)
0.44 17.6 302.5 292.1 3085 TG 52 050 Sl 053,58 e
: : . ' ' (N urinary excretion estimated?, g/d )
0.67 24.1 139.2 136.1 1483 (G0 3 £.5) e D355 s
. . : ' ' (N Fecal excretion estimated* , g/d)
i ) *(doy3) b e 0535 A5k
0.05 1.36 32.9% 34.0° 30.6

(N intake efficiency® , %)

FCM (kg/d)= [(16.21 xmilk fat yield, kg/d) + (0.43 x milk yield, kg/d), (Gozho et al., 2008, doi:10.3168/jds.2007-
0809).

%Feed efficiency: Milk yield (kg/d)/ DMI (kg/d).

3N urinary excretion estimated (g/d) = 0.0238x MUN (mg/dl) x BW (kg). (Wattiaux & karg, 2004).

N Fecal excretion estimated (g/d)= N intake (g/d) - [( N urinary excretion estimated, g/d + milk N, g/d)].

®N efficiency = milk N (g/d) + N urinary excretion estimated (g/d) + N Fecal excretionl estimated (g/d)/ g CP intake.

v
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Table 4. Apparent total tract nutrient digestibility (%6) of dairy cows fed diets different in replacement level of
soybean meal with canola meal.

a3l slae
(L3 V5 S L L s o3l )

- : Item) =1
P-value SEM Dietary treatments (the replacement of soybean (tem |
meal with canola meal, %)
100 50 0

0.02 0.3 74.33b 74.50a 73.27b (DM) Sz osle
0.07 0.62 7435 76.03 73.37 OM) S osle
0.03 0.63 78.42a 79.10a 76.70b () £ o
0.17 0.97 57.21 58.84 56.54 (NDF) PESTSIPE

P 5lole Jobu o)l
0.12 0.80 44.43 47.08 46.32

(ADF)

3 s ol g all ol B (VY 5 YY)
AU s P e Sl e sl ol
andlas 5 Jolis 5308515 bl bl
O e 4 S Ll odalln (Y00V) S350 5 5% 0
—ap b by adeS 4 Cas VK dls
b an Sl s s o O b 2o 50y

) A5 o o3
el G s als y el o )l
slacdale 5 gl aaSs gla el s by e
o3> LS 0=Jodr 5 & —dsdr 5o i 4 G~
)'\f\uwc,_w&j@&_ipH NG P W
Sl e b 4 eSSl 6 glad
L PERUR S —ialo 3T glao e 36
3 5 ey B el bl Dlia Sl ol
(YY) Oh s 5 Yl (Y oY) oL Sas
Gl o O e (YY 5 7)) il e Salens
o b g S (5l 0 0 e VSIS Al
A eSS ol e ble js gaae il il
23 =l p O35t B me o by e (P=0/0)
G e i3l Glae o oS b ms glaslS
LS s VLS S 0y s g oS
(P=0/0Y) s 4Ss o Sl 0w ks

4

by ol igdhe sle g plb ean U
S5 dsb os sdie slpe g alb s LB as
sl 0l EIS Y sl s a8 1S oKans
= L V5 bS5 L s s S 5l ealind
&\P\W@L@SQMQTJ\CUSJAQM
P=0/0Y) a5 Sis osle g mll i Sl
o S pae - s Jlesle 5 alb o LB
S 503 Slre e 4 o YIS WS
Vls adleS O 20 (P=2/0V) 550 1S (g3de
—2d bl i o b dlnS o
—an Sl oy (P /T Al 8 g b
e T 53 g s S el 6 all
Syt Ll o b S @ s Y58 S
3 P 25 5 S Gl el Sn 5 Sas
S i > S S e3s) Gl ]
55 (0D il V5SS ael gladpnl o sl
28 S bl (Y0 ) NRC) i 53 ¢ i
Slm S5 Ay )3 8) 5AN B, s i
(YY) calods S8 Y dleS 5 L s s
Cl S S o3le 2l g plb 2n G
VolS adbuS (g5l o 8Ll Oley il &
A3l ol S olas IS 53 L S L anglie



IFAA (1) 2,lond (V) B0 gt 13 gy 4 puii

Jols ami b llae (P =0/0Y 5 P<s/vo (53
Il s 650 slaslE slawdly 5SS Ol e ol
AU e e 53 VS b L S S
Ll slosl 055 0 ckale (Vo) e 5l 5
2 YHLS S L Ly bS50l 36 s
R b Gllas (P=08) 2355 15 il - 5han
a8 el ool 035 a0 obale ¢ i3
Jold o s e il U o 03 02
5217 50) o3 K LB VHLS 5 by a oS
Cble e gl osl 05 cdale dles (Ll
oS G me Sl 5 5 ey (sl o5l O35 2
V) 35 5l L oS L glis 53 Y588
RS m St Sla Sl L Ol el

D e b Sl s AS il

o BB s S 00 R 4 IS e S
1o e VIS S 4 o e oS eSS
352 g a3 (Yo rV) Soss 5 52 0 il
Gl 6 A 4SS 53 an s bB i Ol
s S GOSN e by 4l
33 o e () (Aessn T Jlie 53 do,VY)
= OAAY) 0L 5 oiln baw g Kos iash
1St (SUgal 0355 ks 3 0 sl )
5 b edlnS Jold S e 53 0 o
S e o Ble (V8) o S L3 VLS
P P | R PSP NGRS PHC
5ol clile e K5 iles] glales
S ran slaslS 53 LDl (IS a4 e T
Olsse 4 Y ls dlwiS Lo jn Vor (gl 6, sliS

) g i Ko e 53 4 Camd s i

Y‘,S\s c\.“qr.lsbb_}u Ajb’dsbéi}il\?chwwb|j'¢;}u}n‘5lhoﬁlfe$ 41..\.06 u,_.i 6&}@)}6‘@&5&,&‘)& k3 d}-\’.'

Table 5. Ruminal parameters of dairy cows fed diets different in replacement level of soybean
meal with canola meal.
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Table 6. Blood metabolites of dairy cows fed diets different in replacement level of soybean meal with canola

meal.
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0.90 0.02 0.192 0.207 0.207 A e bl o Sl
NEFA (mmol/l)
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Abstract

Background and objectives: Previous studies comparing the effects of soybean meal versus
canola meal have shown that canola meal can improve DMI, nitrogen (N) utilization and
performance when fed to lactating dairy cows. Considering the high price of soybean meal
compared to canola meal and the limited studies conducted to investigate the effect of different
levels of replacement, the objectives of the present study were to evaluate the effects of
replacing soybean meal with canola meal at different levels on performance, rumen and blood
parameters in early lactation Holstein cows.

Materials and methods: To evaluate the effects of replacing soybean meal with canola meal at
different levels on performance, ruminal and blood parameters, twelve multiparous Holstein
cows in early lactation were used in a replicated 4 x 4 Latin square design with four treatments.
Treatments including different levels of replacement of soybean meal with canola meal in the
diet were: 1) Soybean meal as the main source of dietary protein (0% of canola meal), 2)
replacing 50% soybean meal with canola meal in diet and 3) Canola meal as the main source of
dietary protein (0% of soybean meal). Feed intake and milk production were recorded for each
cow during the last six days of the period. Rumen samples were taken from cows on the last day
of each experimental period to measure the concentrations of volatile fatty acids and ammonia
nitrogen. Blood samples were also taken at the end of each experimental period to determine
plasma concentrations of glucose, triglycerides, non-esterified fatty acids, beta-hydroxybutyrate,
total protein, albumin, globulin and blood urea nitrogen.

Results: Dry matter was not affected by treatments. Milk production was significantly higher in
cows fed diets containing canola meal than in cows fed diet containing 100% soybean meal.
The use of different levels of canola meal in the diet caused a significant reduction in the MUN
concentration. The other milk compounds concentrations were not affected by experimental
treatments. The use of combination of soybean meal and canola meal in the diet together
increased the apparent digestibility of the dry matter. The apparent digestibility of the protein
was increased by feeding canola meal compared to soybean meal. Ruminal pH and ruminal
volatile fatty acids concentration were not significantly affected by experimental diets. Except
for albumin, none of the blood parameters were affected by the experimental treatments.
Concentration of plasma albumin was greater in cows fed diet containing 100% canola meal
compared to cows fed two other diets.

*Corresponding author; a.hosseinkhani@tabrizu.ac.ir
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Conclusion: In conclusion, the results of this study indicated that replacing soybean meal with
canola meal at 50% and 100% levels in early lactating cows improved milk production,
efficiency of intake nitrogen and apparent digestibility of dry matter and protein.

Keywords: Soybean meal, Canola meal, Replacement levels, Lactating Holstein cows
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