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Table 1. The feed ingredients of experimental (based on DM) diet
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Table 2. The chemical composition (% in DM) and energy (mega cal/kg) of the diet
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Table 3. Effect of experimental diets on milk production of Holstein cows
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Table 4. Effect of experimental diets on milk compositions of Holstein cows
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Table 5. Effect of experimental diets on chewing time in Holstein cows
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Table 6. Effect of experimental diets on the average apparent digestibility coefficient of nutrients of Holstein cows
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Table 7. Effect of experimental diets on feed efficiency of Holstein cows

ilol slwo o
Pvalle  SEM Y ,lg 5 s 0 Jag f s ¥ ks Y s Y ks Inazriol 3
— oL
SR ARSY WATY R AR WA WEY e e, 2P :’
)9)
SolS) ailsa, Pl e Mg
JeAT AWWA L TEYD vsaavat ¥rved v veovsr  valva-d vypsvd PP <se ""”(*'9’
)9)
VIO b s s
de¥d AVWSY YYeb vENa® ¥vava  ¥V/eevaP  veYseed veave-d ¥h/e.va G 22 B R e
(597 % pS8S)
¥ Pl b Mg
Jeesa VUmsE vainva?  vraved  vawvva®  vaveva  vvava?  vyvvaed yas..vaP G BT P e A
(59 % pSLS)
S oole el P e 0Js
of-es¥ SYED VY-AR vy Aeaa® yvrvab  VARAVE VARWYE yvsysD ° 9= S Y
Erae
e / Qo YO L b g
RS VRS VSRYDVAYEAR AWAYRE y/ssar®  AVeYER VAWaR yjsaanh T enT e TR et ey
(D pan S
sbe / 2o ¥ L s Mgy
oIeAd VY ABEAb AVVARNE VsYAYE v astY? ysAR vy yjaaard T R ST e e
(D pan S

Vet b oo =0 S 4eq) Joyd sl + AL o —F dbgw AdbuS Lo Ve + b o —Y dbgw €9y Jod Hla + AL o =Y (Ll o) dalis 09,5 —VF
2 o Oy Moy )l 2 0y o0 ) X g 09y Moy a2 X 2 o 95
S dlouS sopd Ve + 1S ey doyd Jloa + Wb oy =V g bw dbuiS ko pd Ve + Lgw 185y doyd Jlox + 4l oy —F LIS dlbuS as s

O9) 9 AbS (gol> (slaoy )5 (gl gixe yobody (byas
boodds JoSo (sloyes ) u{‘ié odb .cdl u“‘)*" Lo
ol 8 cdl Il pb il Ay Rl @ ey
089y 9 r 9l slhoy aiS il (slagls wmd e

Sl (g 3,Slas b g

p<el+0) 1)l jo me glis pa b Csdy ya )3 cglite LBy b dlacl :abc

s ©glite golaw Brae &5 3l U Liegh ool B
Bpae 33)5 3 8lee dgut el Kl o) > 9 9
Mo ioll el oy 53 Lgw gy 9 Lgw dbuS
M g 2 2o VDL b Mg il pb b Mg
il 4 e cdld S 08 o dep YL
Holo 0> p)SokS lil 4 g (Byae Sis o3k oSl



[ WA Gl Y5 0jlas /o S o> Sl (sloaing sy

&l

1. Allen, M.S. 2000. Effects of diet on short-term regulation of feed intake by lactating dairy cattle.
Journal Dairy Science, 83: 1598-1624.

2. Abedini, A.H., T. Gourchy and S. zerehdaran. 2012. Effect of replacement of different levels of citrus
pellets with barley grain in diet of lambs of Taleshi mass. Animal production research, 2: 43-53 (In
Persian).

3. Agrahari S., K.C. Pandey and K. Gopal. 2007. Biochemical alteration induced by monocrotophos in
the blood plasma of fish, Bloch (Channa punctatus). Pesticide Biochemistry and Physiology, 88(3):
268-272.

4. Ammerman, C.B., J.F. Easley, L.R. Arrington and F.G. Martin. 1966. Factors affecting the physical
and nutrient composition of dried citrus pulp. Proc. Florida State Hor. Soc.

5. AOAC. 1990. Official Methods of Analysis. Vol. I. 15" ed. Association of Official Analytical
Chemists, Arlington, VA.

6. Avial, C.D., E.J. Depeters, H. Perez-Monti, J. Taylor and R.A. Zinn. 2000. Influences of saturation
ratio of supplemental dietary fat on digestion and milk yield in dairy cows. Journal of Dairy Science,
83: 1505-1519.

7. Awawdeh, M., B. Obeidat, A. Abdullah and W. Hananeh. 2009. Effects of yellow grease or soybean
oil on performance, nutrient digestibility and carcass characteristics of finishing Awassi lambs.
Animal Feed Science and Technology, 153: 216-227.

8. Batajoo, K.K. and R.D. Shaver. 1994. Impact of non-fiber carbohydrate on intake, digestion and milk
production by dairy cows. Journal of Dairy Science, 77: 1580-1588.

9. Beam, SW. and W.R. Butler. 1999. Effects of energy balance on follicular development and first
ovulation in postpartum dairy cows. Journal Reprod. Fertil. Suppl, 54: 411-24.

10. Beauchemin, K.A., L. Eriksen, P. Norgaard and L.M. Rode. 2008. Short communication: Salivary
secretion during meals in lactating dairy cattle. Journal of Dairy Science, 91: 2077-2081.

11.Bessa, R.J.B., P.V. Portugal, I. Mendes and J. Santos-Silva. 2005. Effect of lipid supplementation on
growth performance, carcass and meat quality and fatty acid composition of intramuscular lipids of
lambs fed dehydrated lucerne or concentrate. Livestock. Prodtion Science, 96: 185-194.

12.Bhatt, R., N. Soren, M. Tripathi and S. Karim. 2011. Effects of different levels of coconut oil
supplementation on performance, digestibility, rumen fermentation and carcass traits of Malpuralambs
Journal Animal Feed Science, 164: 29-37.

13. Broderick, G.A. 2003. Effects of varying dietary protein and energy levels on the production of
lactating dairy cows. Journal of Dairy Science, 86: 1370-1381.

14.Cant, J.P., E.J. Depeters and R.L. Baldwin. 1993. Mammary uptake of energy metabolites in dairy
cows fed fat and its relationship to milk protein depression. Journal of Dairy Science, 76: 2254-2256.

15. Chiquette, J .1995. Saccharomyces cerevisiae and Aspergillus oryzae, used alone or in combination as
a feed supplement for beef and dairy cattle. Journal of Animal Science, 75: 405-415.

16. Devries, T.J., K.A. Beauchemin and. M.A.G. VonKeyserlingk. 2007. Dietary forage concentration
affects the feed sorting behavior of lactating dairy cows. Journal of Dairy Science, 90: 5572-5579.

17. Doreau, M. and. Y. Chilliard. 1997. Digestion and metabolism of dietary fat in farm animals. British
Journal of Nutrition, 78: S15-S35.

18. Ferreira, E.M., A.V. Pires, I. Susin, R.S. Gentil, M.O.M. Parente, C.P. Nolli, R.C.M. Meneghini, C.Q.
Mendes and C.V.D.M. Ribeiro. 2014. Growth, feed intake, carcass characteristics, and meat fattyacid
profile of lambs fed soybean oil partially replacedby fish oil blend. Journal Animal Feed Science
Technology, 187: 9-18.

19. Ferreira, E.M., A.V. Pires, I. Susin, R.S. Gentil, M.O.M. Parente, C.P. Nolli, R.C.M. Meneghini, C.Q.
Mendes and C.V.D.M. Ribeiro. 2016. Nutrient digestibility and ruminal fatty acid metabolism in
lambs supplemented with soybean oil partially replaced by fish oil blend. Journal Animal Feed
Science Technology, 216: 30-39.

20. Gaynor, P.J., R.A. Erdman, B.B. Teter, J. Sampugna, A.V. Capuco, D.R. Waldo and M. Hamosh.
1994. Milk fat yield composition during abomasal infusion of cis or trans octadecenoates in Holstein
cows. Journal of Dairy Science, 77: 157-165.

21. Griinari, J.M., D.A. Dwyer, M.A. McGuire, D.E. Bauman, D.L. Palmiquist and K.V. Nurmela. 1998.
Trans-octadecenoic acids and milk fat depression in lactating dairy cows. Journal of Dairy Science,
81: 1251-1261.

22. Grummer, R.R. and D.J. Carroll. 1991. Effects of dietary fat on metabolic disorders and reproductive
performance of dairy cattle. Journal of Animal Science, 69: 3838-3852.

23. Hossayni, f. and A. mosavi. 2012. Canola and soya meal resplasment effect on some production
inHolestein dairy cow parturition. Research Journal of animal Science, 4(1): 39-45.

24.Hurtaud, C., S. Lemosquet and. H. Rulquin. 2000. Effect of graded duodenal infusions of glucose on
yield and composition on milk from dairy cows. Journal of Dairy Science, 83: 2952-2962.

25.Jenkins, T. and D. Palmquist. 1984. Effect of fatty acids or calcium soaps on rumen and total nutrient
digestibility of dairy rations. Journal of Dairy Science, 67: 978-986.



¥ 155 5 Lo oS g (59, oglita gl ) o3lial 5

26. Kalscheur K.F., R.L. Baldwin, B.P. Glenn and R.A. Kohn. 2006. Milk production of dairy cows fed
differing concentrations of rumen-degraded protein. Journal of Dairy Science, 89: 249-259.

27.Kaske, M. and W. VonEngelhrdt. 1990. The Effects of size and density on mean retention time
ofparticles in the gastrointestinal tract of sheep. British Journal of Nutrition, 63: 457.

28. Kokkonen, T., M. Tuori, V. Leivonen and L. Syrjala-vist. 2000. Effect of silage dry matter content
and rapeseed meal supplementation on milk production and feed utilization in dairy cows. Journal
Animal Feed Science. Technology, 84: 213-228.

29. Kononoff, P.J., H.A. Lehman and A.J. Heinrichs. 2002. Technical note-A comparison of methods
used to measure eating and ruminating activity in confined dairy cattle. Journal of Dairy Science, 85:
1801-1803.

30. Leonardi, C. and L.E. Armentano. 2003. Effect of quantity, quality, and length of alfalfa hay on
selective consumption by dairy cows. Journal of Dairy Science, 86: 557-564.

31. Maekawa, M., K.A. Beauchemin and D.A. Christensen. 2002. Chewing activity, saliva production,
and ruminal pH of primiparous and multiparous Lactating Dairy Cows. Journal of Dairy Science, 85:
1176-1182.

32. Mazhari, M., M. DaneshMesgaran and. A. HeraviMoussavi. 2009. Effect of diet containing a variety
of Iranian rapeseeds meal on high producing lactating Holstein cow responses. Journal Animal
Veterinary Advances, 8: 265-269.

33. Mertens, D.R. 1997. Creating a system for meeting the fiber requirments of dairy cows. Journal of
Dairy Science, 80: 1463-1481.

34. Nakamura, T., T.J. Klopfenstein, F.G. Owen, R.A. Britton and R.J. Grant. 1992. Nonenzymatically
browned soybean meal for lactating dairy cows. Journal of Dairy Science, 75: 3519-3523.

35.Piva, G., S. Belladonna, G. Fusconi and F. Sicoaldi. 1993. Effects of yeast on dairy cow performance,
ruminal fermentation, blood composition and milk manufacturing properties. Journal of Dairy
Science, 76: 2717-2722.

36. Provenza, F.D. 1995. Postongestive feedback as an elementary determinant of food performance and
intake in ruminants. Journal Range Management, 48: 2-17.

37.Riddell, J.B., AJ. Gallegos, D.L. Harmon and. K.R. Mcleod. 2010. Addition of a Bacillus based
probiotic to the diet of pre ruminant calves: influence on growth, health and blood parameters. Intern.
Journal of Applied Research in Veterinary Medicine, 8: 78-85.

38.Roy, A., G.P. Mandal and A.K. Patra. 2013. Evaluating the performance carcass traits and conjugated
linoleic acid content in muscle and adipose tissues of black Bengal goats fed soybean oil and
sunflower oil. Animal Feed Science Technology, 185: 43-52.

39. Sanchez, J.M. and D.W. Claypool. 1983. Canola mealas a protein supplement in dairy rations. Journal
of Dairy Science, 66: 80-85.

40. SAS, Institute. 2003. SAS User‘s Guide. Version 9.1 ed. SAS Institute Inc., Cary, NC.

41. Satter, L.D. and L.L. Slyter. 1974. Effect of ammonia concentration on rumen microbial protein
production in vitro. British Journal of Nutrition, 32: 199-208.

42. Stockdale, C.R. 2007. Effects of body condition score at calving and feeding various types
ofconcentrate7 National Research Council. Natl. Acad. Sci., Washington Livestock Science, 116: 191-
202.

43. Swartz, L., L.D. Muller, G.W. Rogers and G.A. Vorga. 1994. Effect of yeast cultures on performance
of lactating dairy cows: a field study Journal of Dairy Science, 77: 3073-3080.

44.Varga, G.A. and E.S. Kolver. 1997. Microbial and animal limitations to fiber digestion and utilization.
Journal Nutrition, 127: 819-823.

45.Vincent, 1.C., R. Hill and R.C. Campling. 1990. A note on the use of rapeseed, sunflower and
soyabean meals as protein sources in compound foods for milking cattle. Animal Production. (United
Kingdom), 50: 541-543.

46. Williams, P.E.V., C.A.G. Tait, G.M. Innes and C.J. Newbeld. 1991. Effects of the inclusion of
yeastculture Sacharomycescervisiac plus growth medium in the diet of dairy cows on milk yield and
foragedegradation and fermentation patterns in the rumen of steers. Journal of Animal Science, 69:
3015-3026.

47.Wu, Z., A. Ohajmata and D. Palmgaist. 1989. Ruminal synthesis, biohydrogenation, and digestibility
of fatty acids by dairy cows. Journal of Dairy Science, 74: 3025.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjX18X23JjbAhWhFZoKHRmZAi8QFggkMAA&url=https%3A%2F%2Fwww.cambridge.org%2Fcore%2Fjournals%2Fbritish-journal-of-nutrition&usg=AOvVaw2wYXWfYCIzTNiYIrU8F9tK
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjnx4n-7OHaAhUIZlAKHej2DWQQFggkMAA&url=https%3A%2F%2Fwww.cambridge.org%2Fcore%2Fjournals%2Fbritish-journal-of-nutrition&usg=AOvVaw2wYXWfYCIzTNiYIrU8F9tK

Research on Animal Production, Vol. 10, NO. 26, WINTEr 2020 ..........coiriuiririt ittt e 47

The Effect of Different Levels of Soybean QOil, Soybean and Canola Meal on
Production Performance, Rumination Activity and Nutrient Digestibility in
Holstein Dairy Cows

Moosa Vatandoost!, Masood Didarkhah?* and Fereshte Jamili®

1- Assistant Professor, Department of Agriculture, Payame Noor University
2- Assistant Professor, Faculty of Agriculture Sarayan, University of Birjand, Birjand, Iran
(Corresponding Author: masooddidarkhah@birjand.ac.ir)
3- Invited Assistant Professor, Faculty of Agriculture Sarayan, University of Birjand
Received: April 27,2019 Accepted: September 22, 2019

Abstract

The purpose of this study was to evaluate the effect of different levels of oil and soybean
meal and Canola meal separately and collectively on productive performance, rumination and
digestibility of nutrients in Holstein dairy cows. This research was carried out in a completely
randomized design on 35 Holstein dairy cattle with 7 treatments and 5 cows with an average
weight of 650 + 40 kg. Treatments were: 1- control group (basal diet), 2- basal diet+ 4%
soybean oil, 3- basal diet+ 10% soybean meal, 4- basal diet+ 4% Canola oil, 5- basal diet+ 10%
Canola meal, 6- basal diet+ 4% soybean oil + 10% soybean meal, 7- basal diet+ 4% Canola oil
+ 10% Canola meal. The results of this study showed that with the use of soybean meal and
soybean oil, the amount of milk produced per day increased milk production by 3.5% fat and
milk production by 4% fat and the difference was significant (P <0.05) with other groups. There
was a significant difference between the average duration of chewing, rumination and eating
among different diets (P <0.05). The results showed that there were significant differences in
the apparent digestibility coefficients of dry matter, fat and organic nutrients between different
diets (P <0.05). The use of soybean oil and soybean meal improved yield of milk production.
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