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Extended Abstract

Introduction and Objective: The limitation of water and soil resources, as well as the import of major food items
used in animal nutrition, shows the necessity of using alternative food sources and the use of industrial and
agricultural by-products in animal nutrition. Also, cereal grains are the main food for humans, and considering the
growth of human population, especially in developing countries, it is not logical to use them in animal rations. In
addition, it has been reported that the trend of grain production in the world is decreasing. Barley is an important
source of energy in the whole world and is the basic energy unit in livestock nutritional standards. The content of
digestible energy, crude protein, starch and lysine of barley is between corn and oats. Barley grain is similar to oats in
some ways, but the shell of the barley grain is smaller and hardly attached to the kernel. For this reason, it should be
processed before feeding. Due to having a coating, the amount of crude fiber in barley is higher than non-coated
grains such as corn, sorghum, wheat and rye. Barley should be considered intermediate between oats and other grains
in terms of nutritional value and characteristics, but its density is similar to corn and its starch digestion in the small
intestine is slightly less than corn. In most varieties of barley, the seed is surrounded by a coat that constitutes 10 to
14% of the seed weight. The average crude protein content of barley grain is close to 10% of dry matter, which is of
low quality and lacks amino acid lysine. The main protein of endosperm is prolamin, which forms the majority of
seed protein. In the past, many attempts have been made to minimize the use of cereal grains in animal diets with
different alternatives. In line with the optimal use of agricultural by-products in livestock feeding, a lot of research
has been done, which is the replacement of by-products such as cereal bran instead of cereal grains in the concentrate.
Material and Methods: In order to investigate the effect of using different levels of barley bran on performance,
nutrient digestibility, some blood metabolites and ruminal parameters in Dalagh ewes, 20 ewes that Three Abdomen
Births and Dalagh race with a mean weight of 36.3 + 3.7 was used. This experiment was conducted in a completely
randomized design with four treatments and five replications. Treatments included: control treatment (diet without
barley bran), treatment (diet containing 7 percent barley bran), treatment (diet containing 14 percent barley bran) and
treatment (diet containing 21 percent barley bran). The consumed feed and the remaining feed were weighed on a
daily basis, and the animals were weighed every two weeks fasting, after 16 hours of starvation, using a digital scale,
and all statistical analyzes of this project were performed in SAS software version 9.1.

Results: The results of this experiment showed that using different levels of barley bran in ewes caused no significant
difference in daily weight gain, final weight and feed conversion ratio (p>0.05) However, daily feed intake was
affected by experimental treatments in treatment consumer 21% of barley bran reduces daily feed intake (p<0.05).
There was no significant difference in the digestibility of dry matter (DM), organic matter (OM), crude protein (CP),
insoluble fiber in acidic detergent (NDF) and ether extract(ET) between treatments receiving different amounts of
barley bran (p>0.05) but the digestibility of insoluble fiber in neutral detergent. With increasing consumption of
barley bran, it decreases so that the control treatment has the highest percentage of digestibility of insoluble fiber in
neutral detergent (p<0.05). protozoan population was not affected by experimental treatments during fasting and three
hours after feeding (p>0.05), but protozoan population decreased at six hours after morning feeding in barley bran
receiving treatments compared to the control treatment (p<0.05). There was no significant difference in ruminal pH
during fasting, three and six hours after morning feeding between treatments receiving different amounts of barley
bran (p>0.05), but ruminal ammonia concentration in treatment receiving 14% barley bran. Significance was higher
than other treatments (p<0.05). There was no significant difference in blood glucose, cholesterol, triglyceride, urea,
total protein, albumin and globulin levels among different ewes of different levels of barley bran (p>0.05), also, use
of barley bran at different levels in relation to nutritional behavior and ruminal activity does not have a significant
effect (p>0.05).

Conclusion: According to the results of this experiment, without reducing feed intake and upsetting the rumen
balance, barley bran up to 14% can be used in Dalagh ewes and this substitute of barley, which is also cheap, is a
substitute for cereals, and the results of this research can be applied to sheep's rations to reduce nutritional costs.
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Table 1. Experimental rations used in different treatments and composition of nutrients

Treatment
21% Barley Bran 14% Barley Bran 7% Barley Bran Control X 0
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“Vitamin and mineral premix provided per kilogram of diet: vitamin A: 1000000 U, vitamin D3: 250000 U, vitamin E: 3000 U, Mg: 32000 mg; Mn: 10000 mg;

Zn: 10000 mg; Cu: 300 mg; Se: 100 mg; Ca: 100 mg; Fe: 3000 mg; Co: 100 mg; P: 30000 mg; monensin: 1500 mg; antioxidant, 100 mg.
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Table 2. Chemical compounds and nutrients of barley bran used in the diet based on the percentage of dry matter

Amount Nutrient Amount Nutrient
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Table 3. The effect of different levels of barley bran on ewe performance

Treatment

P-Value SEM o parameters (performance)
Jleis! o 21% Barley Bran 14% Barley Bran 7% Barley Bran Control (5o ) o yalyly
?u«:wZY\ 5?0»51..»%\\‘ ?w,w%v Sl
0.941 0.757 36.18 36.22 36.44 36.80 Initial body weight (Kg)
: : - - - - (p,5955) o299 s i
Final body weight (Kg)
0.936 0.624 41.34 4152 41.58 41.92 (555) o335 cslel s
Total weight gain (K
0.669 0.484 478 4.90 530 574 (o) 5 ugi”:)ilg;,
Dail); weight gain (g)
0.091 13.857 139.00 141.04 152.46 165.62 (l’)f) aligy os Ll
Dry matter intake (
0.015 34.838 992.37° 1046.84% 1167.56° 1175.60° () z,).” <5 oolo g))m
0.998 0.768 7.62 7.72 7.80 7.86 Feed conversion ratio

Shed Jds cups

oSke 1o ylslinl glas :SEM (p<0/05) cunl )l cixe ciliial gy b iyd)y jo 50 plB)l gl b-a
SEM: Standard error of means, means in column with different superscripts differ significantly (p<0/05)
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Table 4. Effect of different levels of barley bran on nutrient digestibility (%)

Treatment
P-Value SEM o parameters (digestibility)
Jleis! mdaw 21% Barley Bran 14% Barley Bran 7% Barley Bran Contﬁol (s ()16S) ndominl o
A 5> s /- A als
Dry matter (%)
0.436 0.974 72.76 73.51 74.74 74.75 (M)-‘) $is osle
0.599 0.663 75.57 75.98 76.24 77.50 organtc matter
‘_J‘ oslo
Crude protein (%)
0.521 0.567 66.39 66.05 66.98 67.13 T
(-\‘Iﬂdﬁ) P otea )
Neutral detergent fiber (%
b b b
0.029 0.697 37.82 37.83 39.13° 40.64° (09) ugg adiygd ); BJ}"(“‘L)‘ Ul
Acid detergent fiber (%
: : . ) ) ) Lo yd) (gl 085 95 1D 5 ol
0.560 0.857 49.32 49.96 50.07 50.92 15) e 032395 N
Ether extract (%
0.791 1.320 84.35 84.47 85.74 85.79 ()

(302551 0ylas

OSbe o )lkiwl glad [SEM L(p<+/+0) Cawl )5 pizo ciliial (g b cind)y g2 53 plB )l gles
SEM: Standard error of means, means in column with different superscripts differ significantly (p<0/05): b-a
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Table 5. Effect of different levels of barley bran on ruminal parameters

Treatment
P-Value s parameters (rumen)
Jlis] o EM 21% Barley Bran 14% Barley Bran 7% Barley Bran Control (aneSs) s yialyby
o g V) o oo 4 V¥ o g 4V aals
Protozoa (x10°)
(V%) Tysgin Comex
before morning feeding
0.423 0.108 4.27 4.30 4.53 4.54 o s ) U
3 hours after morning feeding
0.183 0.072 4.69 4.83 4.96 4.99 o 4335 ) amy sl ¥
5 b . . 6 hours after morning feeding
0.041 0.043 5.10 5.12 5.19 5.49 o 45 ay sl 5
pH
before morning feeding
0.598 0.010 6.84 6.97 6.82 6.79 e 4355 51 i3
3 hours after morning feeding
0.332 0.077 5.92 5.81 5.86 5.70 e 43355 51 dmy sl ¥
6 hours after morning feeding
0.818 0.078 6.37 6.37 6.39 6.44 o 44355 §] my sl 5
Ammonia nitrogen (ml/dm)
0.016 0.336 10.38 11.94° 10.13 9.90° Ojgre cdale
(oS o) Sogel

OSbe 0 )lkiwl glad [SEM L(p<+/+0) Cawl )5 pzo bl (g b cipd) g2 50 plB )l cgles
SEM: Standard error of means, means in column with different superscripts differ significantly (p<0/05): b-a
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Table 6. Effect of different levels of barley bran on blood parameters

Treatment
P-Value SEM sles parameters (Blood)
Jleis! o 21% Barley Bran 14% Barley Bran 7% Barley Bran  Control (0r93) boyrelyly
9> (g /o Y 9> e VY 9> woms o Y Aals
Cholesterol (Mg/dl
0.191 2.002 58.60 60.16 62.81 62.86 ( );wa )ef;rs% );m? Js) S
" Triglyceride (Mg/dl
0.214 1.436 20.80 20.84 2121 22.96 ( fﬂw: 'iii?:f;i) gld ) e
0.494 2.313 72.39 76.38 76.73 79.26 Glucose (Mg/dl)
' i ' ' : ' (32 3 p)59,5e) SolS
Urea (Mg/dl)
0.078 0.423 11.77 12.28 12.30 13.42 (2w 13 p S 9,5e) o3
Total protein (Gr/dI
0.788 0.205 7.17 7.39 7.44 757 ( ):Jiti E’IO;;? ﬁrgw
0.592 0.214 4.30 439 a1 462 Albumin (Gr/dl)
' ' : : ' ' (g2 2 )5) oesdll
Globulin (Gr/dI)
0.920 0.362 276 2.94 3.05 3.08 (dorss 13 p.5) codysls
0.785 0.353 1.48 1.48 1.76 1.77 Albumin :Globulin

L (:Skee 3kl (gllas :SEM
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Table 7. Effects of different levels of barley bran on feeding behavior(min/day)

Treatment

P-Value s o parameters (feeding behavior)
Jleis! o EM 21% Barley Bran 14% Barley Bran 7% Barley Bran Control  (STygs O puao ,lid)) baaseil B
9 g /YN 9 (ogme 4 VY 9> Lwgu 4 Y s
Eatin
0.437 12.515 281.80 285.40 300.60 313.80 s 9
O
Rumination
0.235 11.298 249.40 250.40 264.00 351.40 lasects
Chewi
ewin
0.202 23.717 531.20 535.80 564.60 665.20 -y 9
Restin
es
0.202 23.717 908.80 904.20 875.40 774.80 ol g‘
)A.MJ

0Sbe 315 )llisl gllad [SEM L(p<+/+0) Canl 5 xo cdsliol CBgys b ciysy jo )3 plB,l coglas
SEM: Standard error of means, means in column with different superscripts differ significantly (P<0/05): b-a

3,8 odlawl islejl ool b aldie Loyl 5o 5V olo o
Wbie 35 e Gl S o 2 Jpae ol
2 ook ol @l plgee 935 o O (3Kl
o slais sleasie yials jslae 4 diawsS (slae s
s
Ble 5 55ogliS psle oy (> pole 095
5 lejye SOl (13905 palyd daulyay 55 (b
ol b Gy g Sts JUS gk ol (ailej]

Syss Gpn 3 ot Ltalel o) §) ool gl

Cgnoz g (HE odiagd 3 Jobol SUI s pdy ()l
# oo Spae b 45l e celo 13 )3 lgj95gn
Sl soShes sladoinld gl 5 bl ol ials
Spae Jl) 5 St 5 SlaeSS amuld (snd
ok b g g o1 ilyelayles o S
Lo odalie gyl dze AU sald jlow 5 alisee
Lo W o U g2 oges jl Olgice 0l mls 4 2258
oy > 4SS Pl (3] why g Bpas Codgixe (o



&l
1. Abolhasan, A. and O. Esteghamat. 2015. Investigating the effects of wheat bran on performance of
Moghani lambs. Animal and Veterinary Sciences, 5(3): 105-107.
2. Adams, J.R., T.B. Farran, G.E. Erickson, T.J. Klopfenstein, C.N. Macken and C.B. Wilson. 2004.
Effect of organic matter addition to the pen surface and pen cleaning frequency on nitrogen balance in
open feedlots. Journal of Animal Science, 82: 2153-2163.

3. AOAC. 2000. Official methods of analysis, 17 thed. Association of official analytical chemists,
Arlington, VA.

4. Araujo, R.C., AV. Pires, I. Susin, C.Q. Mendes, G.H. Rodrigues, 1.U. Packer and M.L. Eastridge.
2008. Milk yield, milk composition, eating behavior, and lamb performance of ewes fed diets
containing soybean hulls replacing coastcross (Cynodon species) hay. Journal of Animal Science, 86:
3511-3521.

5. Asadi, M. and A. Toghdary. 2017. Use of agricultural products and agricultural waste in feeding
Animal and poultry. The first national conference on new opportunities for agricultural production and
employment in the eastern part of the country. Birjand University. (In Persian).

6. Bashtani, M., A. Mollanorozi, A.A. Naserian and H. Farhangfar. 2014. Effect of non- forage fiber
sources (wheat and sugar beet pulp) in concentrate Starter on pre-weaning performance of Holstein
female calves. Sixth Iranian Congress of Animal Sciences, University of Tabriz. (In Persian).

7. Broderick, G.A. and J.H. Kang. 1980. Automated simultaneous determination of ammonia and total
amino acids in ruminal fluid and in vitro media. Journal of Dairy Science, 63: 64-75.

8. Chaudhary, L.C., A. Sahoo, N. Agarwal, D.K. Kamra and N.N. Pathak. 2001. Effect of replacing
grain with deoiled rice bran and molasses from the diet of lactating cows. Asian-Australasian Journal
of Animal Sciences, 14: 646-50.

9. Cho, J.H. and I.H. Kim. 2012. Effects of different levels of fermented oat on growth performance,
nutrient digestibility, diar-rhea incidence, fecal microorganisms and emission gas in weaned pigs.
Canadian Journal of Agricultural Science, 4: 40-50.

10. Cortas, N.K. and N.W. Wakid. 1990. Determination of inorganic nitrate in serum and urine by a
kinetic cadmium-reduction method. Clinical chemistry, 36(8): 1440-1443.

11. Dehority, B.A. and J.R. Males. 1984. Rumen Fluid Osmolality: Evaluation of influence upon the
occurrence and numbers of holotrich protozoa in sheep. Journal Animal Science, 38: 865-870.

12. Dhakad, A., A.K. Garg, P. Singh and D. K. Agrawal. 2002. Effect of replacement of maize grain with
wheat bran on the performance of growing lambs. Small Ruminant Research, 43: 227-234.

13.Ehsani, A., R. Mahmudi, A. Tokmechi and M.R. Pajohi. 2011. Iranian white cheese as a food carrier
for probiotic bacteria. Journal of Food Science and Technology, 8(31): 77-83. (In Persian).

14. Eslamian, E., A.A. Naserian, R. Valizadeh and A.R. Vakili. 2017. Nutritional value of different wheat
brans from flour factories of Khorasan Razavi province in summer and winter and the effect of
replacing barley grain with summer wheat bran on operation of Saanen goats. Journal of Animal
Science Research, 3 (27): 33-50. (In Persian).

15. Farran, T.B., G.E. Erickson, T.J. Klopfenstein, C.N. Macken and R.U. Lindquist. 2006. Wet corn
gluten feed and alfalfa hay levels in dry-rolled corn finishing diets: Effects on finishing performance
and feedlot nitrogen mass balance. Journal of Animal Science, 84: 1205-1214.

16. Firkins, J.L., L.L. Berger and G.C. Fahey. 1985. Evaluation of wet and dry distiller's grains and wet
and dry corn gluten feeds for ruminants. Journal of Animal Science, 60: 847-860.

17.Fluharty, F.L., S.C. Loerch and F.E. Smith. 1994. Effects of energy density and protein source on diet
digestibility and performance of calves after arrival at the feedlot. Journal of Animal Science, 72:
1616-1622.

18. Franzolin, R. and B.A. Dihority. 1996. Effect of prolonged high-concentrate feeding on ruminal
protozoa concentrations. Journal of Animal Science, 74: 2803-28009.

19. Galyean, M.L. and P.J. Defoor. 2003. Effects of roughage source and level on intake by feedlot cattle.
Journal of Animal Science, 81: 8-16.

20. Ganji, F., M. Bashtani, H. Farhangfar and M.R. Asghari. 2010. Use of Different Levels of Wheat Bran
on Intake and Fattening Performance in Baluchi Male Lambs. Journal of Animal Science Research,
1(21): 63-74. (In Persian).

21.Garg, A.K., P. Singh and D.K. Agarwal. 2002. Effect of replacement of maize grain with wheat bran
on the performance of growing lambs. Small Ruminant Research, 43: 227-234.

22.Garg, A.K., P. Singh, R. Malik and D.K. Agrawal. 2004. Effect of replacing maize grain with de-oiled
rice bran on intake and utilization of nutrients in adult ewes. Small Ruminant Research, 52: 75-79.

23.Ghaemi, H., J. Hesari and R. Pourahmad. 2010. Production of synbiotic UF Iranian white cheese
using Lactobacillus acidophilus and inulin. Journal of Food Processing and Preservation, 4(8): 19-32.
(In Persian).

24.Grant, RJ., V.F. Colenbrander and D.R. Mertens. 1990. Milk fat depression in dairy cows: role of
particle size of alfalfa hay. Journal of Dairy Science, 73: 1823-1833.


http://www.journalofdairyscience.org/article/S0022-0302%2890%2978862-5/abstract
http://www.journalofdairyscience.org/article/S0022-0302%2890%2978862-5/abstract

Ao Juabe g @l G o dbly (gl deze (398 (B ()i mSedlis
Yo VEY bl ¥+ 0)lous /pod)loy Jlo o> Sladss slowing sy

25.Guade, L., B. Milagros and F.D. Howell. 1978. The effect of wheat bran on rumen fermentation,
rumen volume and fluid flow rate in zebu bulls fed chopped whole sugar can. Tropical Animal Health
and Production, 3: 247-258.

26.Hess, B.W., L.J. Krysl, M.B. Jud kins, D.W. Holcombe, J.D. Hess, D.R. Hanks and S.A. Huber. 1996.
Supplemental crached cornor wheat bran for steers grazing endophyte free fescue pastures: Effects on
live weight gain, nutrient quality, forage intake, particulate and fluid kinetics, ruminal fermentation,
and digestion. Journal of Animal Science, 74: 1116-1125.

27.Hindrichsen, I.K., P.O. Osuji, A.A. Odenyo, J. Madsena and T. Hvelplund. 2002. Effects of
supplementation of basal diet of maize stover with different amounts of Leucaena diversifolia on
intake, digestibility, nitrogen balance and rumen parameters in sheep. Animal Feed Science and
Technology, 98: 131-142.

28. Hristov, A.N., M. Ivan, L.M. Rode and T.A. McAllister. 2001. Fermentation characteristics and
ruminal ciliate protozoal populations in cattle fed medium- or high-concentrate barley-based diets.
Journal of Animal Science, 79: 515-524.

29. Kaiser, C.R., J.G.P. Bowman, L.M.M. Surber, T.K. Blake and J.J. Borkowski. 2004. Variation in
apparent component digestibility of barley in the rat from the core collection of the USDA National
Small Grains Collection. Animal Feed Science and Technology, 113: 97-112.

30. Kawas, j.R., J. Lopes, D.L. Danelon and C.D. Lu. 1991. Influence of forage to concentrate ratio on
intake, digestibility, chewing and milk production of dairy goats. Small Ruminant Research, 4: 11-18.

31.Klevesahl, E.A., R.C. Cochran, E.C. Titgemeyer, T.A. Wickersham, C.G. Farmer, J.l. Arroquy and
D.E. Johnson. 2003. Effect of a wide range in the ratio of supplemental rumen degradable protein to
starch on utilization of low-quality, grass hay by beef steers. Animal Feed Science and Technology,
105: 5-20.

32.Klopfenstein, T.J., G.E. Erikson and V.R. Bremer. 2008. Board-invited review: Use of distillers
byproducts in the beef cattle feeding industry. Journal of Animal Science, 86: 1223-1231.

33. Krehbiel, C.R., R.A. Stock, D.W. Herold, D.H. Shain, G.A. Ham and J. E. Carulla. 1995. Feeding wet
corn gluten feed to reduce subacute acidosis in cattle. Journal of Animal Science, 73: 2931--2939.

34. Lachica, M., J.F. Aguilera and C. Prieto. 1997. Energy expenditure related to the act of eating in
Granadina goats given diets of different physical form. British Journal of Nutrition, 77: 417-426.

35. Mackie, R.L., F.M. Gilchrist, A.M. Roberts, P.E. Hannah and H.M. Schwartz. 1987. Microbiological
and chemical changes in the rumen during the stepwise adaptation of sheep to high concentrate diet.
Journal of Agricultural Science, 90: 241-254.

36. Martinez, M.E., M.J. Ranilla, M.L. Tejido, C. Saro and M.D. Carro. 2010. Comparison of
fermentation of diets of variable composition and microbial populations in the rumen of sheep and
rusitec fermenters. Protozoa population and diversity of bacterial communities. Journal of Dairy
Science, 93: 3699-3712.

37.McDonald, P., R.A. Edwards, J.F.D. Greenhalgh, C.A. Morgan, L.A. Sinclairand and R.G. Wilkinson.
2011. Animal Nutrition, 7thed Longman Group UK, Harlow, UK, Pp: 693.

38.McLean, B.M.L., JJ. Hyslop, A.C. Longland, D. Cuddeford and T. Hollands. 2000. Physical
processing of barley and its effects on intra-caecal fermentation parameters in ponies. Animal Feed
Science and Technology, 85: 79-87.

39. National Research Council. 2007. Nutrient Requirements of Small Ruminants: Sheep, Goats, Cervide
and New York Camelids. National Academy of Science, Washington, DC.

40. Nkosi, B.D., R. Meeske, H.J. vander Merwe, O. Acheampong-Boateng and T. Langa. 2010. Effects of

dietary replacement of maize grain with popcorn waste products on nutrient digestibility and
performance by lamb. South African Society for Animal Science, 40 (2): 133-139.

41.0rskov, E.R. 1988. The feed value of by-products and wastes. Word animal science. Animal Feed
Science and Technology. Elsevier scientific publishing company INC.

42.Osuji, P.O., J.G. Gordon and A.J.F. Webster. 1975. Energy exchanges associated with eating and
rumination of sheep given grass diets of different physical form. British Journal of Nutrition, 34: 59-
71.

43.0wens, S.N. and A.L. Goetsch. 1988. Ruminal fermentation. In The Ruminant Animal: Digestive
Physiology and Nutrition, 145. D.C. Church, ed. Prospect Heights, IIl.: Waveland Press.

44, Pathak, N.N., A. Sahoo, P. Singh, L.C. Chaudhary, N. Agarwal and D.N. Kamra. 1998. Voluntary
feed intake and nutrient digestibility in lactating crossbred cows fed ad libitum green berseem with
concentrate replaced by wheat bran. Indian Journal of Dairy Science, 51: 157-16.

45. Raghuvansi, S.K.S., M.K. Tripathi, A.S. Mishra, O.H. Chaturvedi, R. Prasad, B.L. Saraswat and R.C.
Jakhmola. 2007. Feed digestion, rumen fermentation and blood biochemical constituents in Malpura
rams fed a complete feed-block diet with the inclusion of tree leaves. Small Ruminant Research, 71:
21-30.

46.Retnani, Y., W. Widiarti, 1. Amiroh, L. Herawati and K.B. Satoto. 2009. Storage Capacity and
Palatability of Wafer Complete Ration Based on Sugar Cane Top and Bagasse on Calves. Media
Peternakan. Directory of Open Access Journals, 32: 130-136.



Ao hale 5‘5)14_1 e ey Ay (il Moo ()88 (B (gyEy puSdlae

| OO SlaeSs ladominl )b g Sod gladomiulyd jl (B cgdne dlge (5 pds 5)l6S @ Slas o> woww alisee polaw S

47.Sadiq Butt, M., M. Tahir-Nadeem, M.K. Igbal Khan, R. Shabir and S.M. Butt. 2008. Oat: unique
among the cereals. European Journal of Nutrition, 47: 68-79.

48. Santra, S., O.H. Chaturvedi, M.K. Tripathi, R. Kumar and S.A. Krim. 2002. Effect of dietary sodium
bicarbonate supplementation on fermentation characteristics and ciliate protozoal population in rumen
of lambs. Small Ruminant Research, 47: 203-212.

49.SAS. 2001. Statistical Analysis System, User’s Guide: Statistics. Version 8.2. SAS Institute, Cary,
NC, USA.

50. Sayer, K.M., C.D. Buckner, G.E. Erickson, T.J. Klopfenstein, C.N. Macken and T.W. Loy. 2013.
Effect of corn bran and steep inclusion in finishing diets on diet digestibility, cattle performance, and
nutrient mass balance. Journal of Animal Science, 91: 3847-3858.

51.Scott, T., T. Klopfenstein, R. Stock and R. Cooper. 1997. Evaluation of corn bran and corn steep
liquor for finishing steers. Nebraska Beef Cattle Reports, 67A: 72-74.

52.Singh, A.S., V.K. Jain, P. Singh and N.N. Pathak. 2000. Effect of feeding wheat bran on feed intake
and nutrient utilization in crossbred cows. Indian Journal of Animal Sciences, 70: 1258-60.

53.Singh, P., A.K. Garg, R. Malik and D.K. Agrawal. 1999. Effect of replacing barley grain with wheat
bran on intake and utilization of nutrients in adult sheep. Small Ruminant Research, 31: 215-219.

54.Synder, L.J.U., J.M. Luginbuhl, J.P. Mueller, A.P. Conrad and K.E. Turner. 2006. Intake, digestibility
and nitrogen utilization of Robinia pseudoacacia foliage fed to growing goat wethers. Available online
at: Science direct.com.

55. Toghdary, A., T. Ghoorchi, M. Asadi and R. Kamali. 2018. The effect of different levels of maize
bran on performance, nutrient digestibility and rumination behavior of Dalagh ewes. Journal of
Ruminant Research, 6(3): 71-82. (In Persian).

56. Toghdary, A., T. Ghoorchi, M. Asadi and R. Kamali. 2019. Effect of different levels of maize bran on
microbial population, rumen and blood parameters and nitrogen retention in Dalagh ewes. Animal
science journal (pajouhesh & sazandegi), 127: 177-188 (In Persian).

57.Van Soest, P.J. 1994. Nutritional Ecology of the Ruminants. Cornell University Press, Ithaca, New
York.

58.Van Soest, P.J., J.B. Robertson and B.A. Lewis. 1991. Methods for dietary fiber ,neutral detergent

fiber, and nonstarch polysaccharides in relation to animal nutrition. Journal of Dairy Science, 74:
3583-3597.

59. Warner, A.C.1. 1962. Some factors infuluncing the rumen bacterial population. Journal of General
Microbiology, 28: 46-129.

60. Webster F.H. 1986. Oats: Chemistryand Technology. American Association of Cereal Chemists
(AACC) Saint Paul College.

61.Yang, W.Z., B.N. Ametaj, C. Benchar, L. HeM and K.A. Beauchemin. 2010. Cinnamaldehyde in
feedlot cattle diets: Intake, growth performance, carcass characteristics, and blood metabolites.
Journal of Animal Science, 88: 1082-1092.



