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Table 1. Ingredient and composition of TMR fed to the experimental lambs (%)
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Table 6. Effect of barley brewer’s grain on degradability of dry matter (%)
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Table 7. Effects of barley brewer’s grain on ruminal degradability of NDF (%)
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Table 8. Effects of barley brewer’s grain on ruminal degradability of crude protein (%)
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Table 9. Effects of barley brewer’s grain on means of some blood parameters of lambs fed with different levels of

WBG (mg/dl)
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Table 10. Effect of barley brewer’s grain on gas production parameters (ml/ 200 mg DM)

il sl jlog
ol
Pvalue  SEM  cllodls 1oy ¥e e i 2oy Y e s 3o V- o Vs 1mys oo
-y VIAY YEIA P /P po5 BB Lise 5l 58 Mg
R oeed o .50 R S8 g olie ol
oo Ay ¥v/--P fr/ve® e celo ¥ 3 gadg 6
(k)

&P sme Jlais] :P.Value 5:ke 3l oliil :SEM

L ool (MAIR) ol 33 G5 5 55 slo il
Jde ioli8l L as (o Vo) cdle dls o il
5 ol LYo il S canl (Sos sl ol o 55 NDF
adlae 3 Lajlas plusds Cous dbgye jlad )5 j5 Ao
Al sl

loslazwl as ol flis Budss opl 5l Jolbs IS ass
Py oy Shygs Gpas i «le A& wop Vo mlaw
Jb ol Lol ials gyl pme yobay Liulojl 0,95 S
ol iilojl slalog o 53,8kos Slio 3 39
o Yo b el A maw il L opomen A
NDF 5 el (pign «Sid osle 6alb (sl )l
2kl gl dg by cdl Jald )b ixe jsba
U’;IJ& o> ) lm.\S\.o..Mi &y L)" <YL éla.w )I oslawl
Do B (6)lgp slaply

(P<+/+0) 1L o o ine MBI l)ls S yitio pt Gy b s, yo slaySilo
S 55 Sl (11 s 5 03 1) ol 3

O celw 88 3 i gi LS 5 55 g dl_}—t" et
S b mime cdlo Al o 1581 b inloj] (slayloss
IS 938 g plie <l GLS W5 e (p<-/-0)
o Ve b el dly pdaw iol3dl b ceel 35 3 s0)gs
2 63y LS 5 58 adg Jlade andl .cusly s dre il
Cad Cdle adly 2o 3 Ve g Ve zolaw (o )0 el AF
Iy liee ol pioren Bl (6,0 dme OS] paay
8 a S L el Al o 2 e 9 Ve olaw jo 5
OhlSan g ilS ol LBl gubos ) .Log alie s)lal
LB (5,108 58 e clle (g9l Hlows &S A sl (V)
SlaS ity oo iy D9 gunod pSlo (3,805 ol b &5
AJg5 jlade g &5 (ADF g NDF Wile) Calises  osliowss
L ADF o NDF polie o bl dlaly Cpiored W35 jSg0 55



AR

o gk ®w

10.

11
12.
13.

14.
15.
16.
17.
18.

19.

20.

21.
22.

23.
24.
25.

WWAA ol /Y0 ojledd /o2 Jlo (oob Oladg sloatngly

F°)
Aghajanzadeh-Golshani, A., N. Maheri-Sis, A. Mirzaei-Aghsaghali and A. Baradaran-Hasanzadeh.

2010. Comparison of nutritional value of tomato pomace and brewer's grain for ruminants using in
vitro gas production technique. Asian Journal of Animal and Veterinary Advance, 5: 43-51.
Aguilera-Soto, J.I., R.G. Ramirez, C.F. Arechiga, M.A. Lopez, R. Banuelos, M. Duran and E.
Rodriguez. 2007. Influence of wet brewers’ grains on rumen fermentation, digestion and performance
in growing lambs. Journal of Animal and Veterinary Advances, 36: 1680-5593.

Allen, D.M and R.J. Grant. 2000. Interactions between forage and wet corn gluten feed as sources of
fiber in diets for lactating dairy cows. Journal of Dairy Science, 83: 322-331.

AOAC. 1990. Official Methods of Analysis 15th ed. AOAC, Arlington, VA.

Batgjoo, K.K and R.D. Shaver. 1998. In situ dry matter, crude protein, and starch degradability of
selected grains and by-product feeds. Animal Feed Science and Technology, 71: 165-176.

Bal, M.A., J.G. Coors and R.D. Shaver. 1997. Impact of the maturity of corn for use as silage in the

diets of dairy cows on intake, digestion and milk production. Journal of Dairy Science, 80: 2497-
2503.

Cabra Filho. S.L.S,, I.C.S. Buenoand and A.L. Abdalla. 1996. Rumen environment modifications in
sheep fed with brewers’ grain silage in Brazil, Piracicaba, Sdo Paulo, Brazil, CP 96, and CEP, 13400-
970.

Cozzi, G. and C.E. Polan. 1994. Corn gluten meal or dried brewers grains as partial replacement for
soybean meal in the diet of Holstein cows. Journal of Dairy Science, 77: 825-834.

Chai, SH., S. Hwangbo, SW. Kim, B.D. Sang, Y.K. Kim and I.H. Jo. 2006. Effects of total mixed
ration with wet brewer's grain on the performance and nutrient utilization in castrated Korean black
goats. Journal of the Korean Society of Grassland and Forage Science, 26: 199-206.

Dhiman, T.R., H.R. Bingham and H.D. Radloff. 2003. Production response of lactating cows fed
dried versus wet brewers’ grain in diets with similar dry matter content. Journal of Dairy Science, 86:
2914-2921.

Firkins, J.L. 1997. Effects of feeding non forage fiber sources on site of fiber digestion. Journal of
Dairy Science, 80: 1426-1437.

Garcia, A.D. 2005. Preservation and feeding of wet digtillers grainsto dairy cattle. In 66th Minnesota
Nutrition Conference, St Paul, MN. Sep, 20-21.

Gierus, M., L. De. Jonge and G.A.L. Meijer. 2005. Physico-chemical characteristics and degradation
rate of soluble protein obtained from the washout fraction of feeds. Livestock Production Science,
97: 219-229.

Hart, S.P. 1990. Effects of altering the grain content of sorghum silage on its nutritive value. Journal
Animal Science, 68: 3832-3842.

Hersom, M.J. 2006. By-product feed utilization for forage diets. Florida Beef Cattle Short Course,
10.

Helkar, P.B., A.K. Sahoo and N.J. Patil. 2016. Review: Food Industry By-Products used as a
Functional Food Ingredients. International Journal of Waste Resources, 6: 1-6.

Hoffman, P.C. and L.E. Armentano. 1988. Comparison of brewers wet and dried grains and soybean
meal as supplements for dairy cattle. Nutrition reports international .

Kamalak A., O. Canbolat, Y. Gurbuz and O. Ozay. 2005. Prediction of dry matter intake and dry
matter digestibility of some forage using the gas production techniques in sheep. Turkish Journal
Veterinary Animal. Science, 29: 517-523.

Kazemi, M., A.M. Tahmasbi, A.A. Naserian, R. Valizadeh and M.M. Moheghi. 2012. Toxic
influence of diazinon as an organophosphate pesticide on parameters of dry matter degradability
according to in situ technique. International Journal of Basic and Applied Sciences, 12; 229-233.
Kazemi, M. 2008. Evauation of the nutritional value of malt minced sub-products with molasses
sugar beet pulp and itsimpact on the performance of Holstein dairy cows, Master's thesis, Faculty of
Agriculture, Ferdowsi University of Mashhad (In Persian).

Koc, F., C. Polat and M. Levent. 2010. The effects of wet brewer’s grain whole plant maize mixture
silages on fermentation characteristics and nutrient digestibility in lambs. Poljoprivreda, 16: 35-41.
Lahr, D.A., D.E. Ctterby, D.G. Johnson, J.G. Linn and R.G. Lundquist. 1983. Effects of Moisture
Content of Complete Diets on Feed Intake and Milk Production by Cows1. Journal of Dairy Science,
66: 1891-1900.

Menke K.H and H. Steingass. 1988. Estimation of the energetic feed value obtained from chemical
analysis and in vitro gas production using rumen fluid. Animal Research Development, 28: 7-55.
McCarthy, F.D., SAA. Norton and W.H. McClure. 1990. Utilization of an ensiled wet brewers grains-
corn mixture by growing lambs. Animal Feed Science and Technology, 28: 29-38.

McDonald, P., R.A. Edwards, JF.D. Greenhalgh and C.A. Morgan. 1995. Animal Nutrition 5N
Essex: Pearson Education Publishers, 49-127.



26.

217.
28.
29.

30.

31.
32.

33.

35.

36.

37.

38.
39.

5,Sles y cllo A5 Ciliske grobaw y3b

Meeske, R., H.M. Basson, J.P. Pienaar, C.W. Cruywagen. 2000. A comparison of the yield,
nutritional value and predicted production potential of different maize hybrids for silage production.
South African Journal Animal Science, 30: 18-21.

Murdock, F.R., A.S. Hodgson and R.E. Riley. 1981. Nutritive Vaue of Wet Brewers Grains for
Lactating Dairy Cows. Journal of Dairy Science, 64(9): 1826-1832.

Okwee-Acai, J. and J. Acon. 2005. Claw lesions and lameness in zero-grazed cattle fed on brewer's
grain in Uganda. Bulletin of Animal Health and Production in Africa, 53: 107-112.

@rskov, E.R. and I. Mcdonald. 1979. The estimation of protein degradability in the rumen from
incubation measurements weighted according to rate of passage. Journal of Agricultural Science, 92:
499-503.

ShenShyuan, Y., S. AnKuo and C. YuKuei. 2000. Economic evaluation on the feeding of castrated
dairy goats with corn-brewer's grain silage and corn-distillers sorghum grain silage. Journal of the
Chinese Society of Animal Science, 29: 311-320.

Shokraei, M. 2010. The use of unusual feeds from agricultural and livestock residues in animal and
poultry nutrition (Part ). New Agricultural Technology Newsletter, 12(7) (In Persian).

Taib, A.A., T. Abdul-Nassir, H. AL-Khashab and K. Mozhir Almahdawi. 2014. Effect of
introducing dried brewers grains in diets of dairy cows on milk production and composition
Euphrates. Journal of Agriculture Science, 6: 50-64.

Tedeschi, L.O., A. Cannas and D.G. Fox. 2010. A nutrition mathematical model to account for
dietary supply and requirements of energy and other nutrients for domesticated small ruminants: The
development and evaluation of a Small Ruminant Nutrition System. Small Ruminant. Research, 89:
174-184.

Van Soest, P.J., JB. Robertson and B.A. Lewis. 1991. Methods for dietary fiber, neutral detergent
fiber, and non-starch polysaccharide in relation to animal soybean meal on nitrogen utilization by
ruminants. Journal of Animal Science, 63: 879-836.

Vadez, F.R., JH. Harrison, D.A. Deetz and S.C. Fransen. 1988a. Effect of feeding corn-sunflower
silage on milk production, milk composition and rumen fermentation of lactating cows. Journal of
Dairy Science, 71: 2462-24609.

Vadez, F.R., JH. Harrison, D.A. Deetz and S.C. Fransen. 1988b. In vivo digestibility of corn and
corn-sunflower intercropped as silage crop. Journal of Dairy Science, 71: 1860-1867.

Vanzant, E.S., R.C. Cochran and E.C. Titgemeyer. 1998. Standardization of in situ techniques for
ruminant feedstuff evaluation. Journal of animal science, 76: 2717-2729.

Westendorf, M.L and J.E. Wohlt. 2002. Brewing by-products: Their use as animal feeds. Veterinary
Clinics of North America: Food Animal Practice, 18: 233-252.

Younker, R.S., S.D. Winland, J.L. Firkins and B.L. Hull. 1998. Effects of Replacing Forage Fiber or
Nonfiber Carbohydrates with Dried Brewers Grainsl. Journal of dairy science, 81: 2645-2656.



Research on Animal Production, Vol. 10, NO. 25, AUIUMN 2009 ... ... uuin i ittt e et e et e e et e e et et et eaaeeeaeens 41

The Effect of Different Levels of Barley Wet Brewers on Performance, Some Blood
Biochemical and Ruminal Degradability Parametersin Fattening Zell Male Lambs

Yadollah Chashnidel’, Mehran Hamedi? Asdollah Teymouri Yansari® and
M ehdi Bahari*

1- Associate Professor, Dept. of Animal Sciences, Sari Agricultural Sciences and Natural Resources University
(Corresponding author: ychashnidel 2002@yahoo.com)
2, 3 and 4- Graduated M.Sc. Student, Associate Professor and Ph.D. of Animal Nutrition, Sari Agricultural Sciences
and Natural Resources University
Received: January 16, 2019 Accepted: July 8, 2019

Abstract

This study investigated the effect of different levels of barley wet brewers on performance,
rumen degradability, some blood parameters and gas production in fattening Zell male lambs. In
the first experiment, in order to investigate different levels of barley wet brewers on
performance and some blood parameters, in a completely randomized design with 4
experimental diets containing 0, 10, 20 and 30% barley wet brewers were used in 16 lambs with
an mean weight of 30+ 2 kg and age of about five months for 90 days. The experimental diets
were isocaloric and isonitrogenous. The results showed that there was a statistically significant
difference between experimental treatments in daily feed intake in the whole period (P<0.05).
There was no significant difference between body weight gain, feed conversion ratio and blood
parameters in experimental treatments. The mean apparent digestibility results of the nutrients
were significantly affected by the experimental treatments, so that by increasing the level of
barley wet brewers to 30%, the apparent digestibility of crude fat significantly increased, but the
apparent digestibility of dry matter, crude protein and NDF, significantly decreased. In the
second experiment, rumen degradability of dry matter, crude protein and NDF of experimental
diets were measured using a nylon bag method with 3 fistulated Zell male sheep that were fed in
the maintenance level. The incubation times were 0, 4, 8, 16, 24, 36, 48, 72 and 96 h. Significant
differences were observed in degradability of dry matter, crude protein and NDF between
experimental treatments (P<0.05). The degradability of the samples decreased significantly in
all of parts, except in the rapidly degradable CP fraction that increased. There were significant
differences in vitro of gas production rate between treatments (P<0.05). The overall result of
this study showed that the use of 30% of wet barley brewers significantly reduced feed intake of
lambs in the whole experiment period and its use in feeding lambs without negative effect on
growth performance and diet nutrient digestibility is recommended.

Keywords: Barley Wet Brewers, Blood Parameters, Degradability, Fatting Zell Lambs, Growth
Performance



