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Article Info ABSTRACT
Article type: Background and Objective: Most agricultural wastes are rich in
Research Full Paper carbohydrates, so that in recent years, due to the increase in the price of
livestock inputs, the desire to use them has increased, and on the other
hand, these materials can play an effective role in improving environmental
conditions and developing sustainable agriculture. The aims of this study
was to investigate the effects of replacing part of the forage and
concentrate diet with green almond hulls on growth performance, nutrient
digestibility and blood parameters of feedlot lambs.

Materials and Methods: This experiment was conducted using 24 Afshari
feedlot male lambs with an average body weight of 31 + 3.12 kg (3 to 4
months) in a completely randomized experimental design with three

Article history: treatments and eight replications. The treatments included a control group
Received: 12/08/2023 (0% green almond hulls), a treatment containing 15% green almond hulls,
Revised: 01/08/2025 and a treatment containing 30% green almond hulls. The diets had
Accepted: 13/09/2025 approximately equal energy and protein content, but neutral detergent fiber

decreased linearly with increasing green almond hulls level. The first two
weeks were considered for lambs to adapt to the diets, and the lambs were
kept in individual pens until they reached a weight of approximately 48.8
kg. During the two weeks of adaptation, 5% of the concentrate portion of
the diets was increased daily, so that after 14 days of adaptation, the ratio
of forage to concentrate in the lambs was 30 to 70.

Results: Increasing the level of almond hulls feeding increased feed intake
linearly (P<0.01). The final weights of the lambs were the same. Lambs fed
30% green almond hulls had higher growth rates (385 vs. 319 and 323
g/day; P<0.01) and lower feed conversion ratios than the other treatments.
Dry matter and organic matter digestibility were not affected by the
treatments, but neutral detergent fiber digestibility was significantly higher
in the 30% green almond hulls treatment than in the other two treatments

Keywords: (P=0.05). Consumption of green almond hulls resulted in a linear increase
Afshari lamb in glucose, total protein, and blood globulin in lambs (P<0.01), while blood
Green almond hulls urea nitrogen tended to decrease (P=0.06) and the albumin to globulin ratio
Growth performance decreased (P<0.01). No statistically significant differences were observed
Nutrient digestibility for the concentration of cholesterol, triglycerides, and blood liver enzymes

)



including aspartate aminotransferase and alanine aminotransferase in lambs
among the experimental treatments.

Conclusion: In general, replacing 30% of the diet of feedlot lambs with
green almond hulls increased the digestibility of neutral detergent fiber and
improved growth rate and feed efficiency. Also, the increase in glucose and
decrease in blood urea nitrogen indicated an improvement in metabolismin
the treatments receiving 30% green almond hulls, which may be effective
in improving the production performance of lambs. Therefore, the results
of this study indicate that replacing part of the grains and forage with green
almond hulls can, in addition to improving sheep performance, reduce
human and livestock competition for the use of resources that are
consumable for humans.

Cite this article: Tahmasbi, A.M., Danesh Mesgaran, M., Kheirabadi, H., (2026). Effect of different
buffer and biological compounds on milk production and composition, ruminal fermentation parameters
and blood metabolites of subclinical acidosis condition in lactating Holstein dairy cows. Journal of
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Table 1- Ingradients and chemical composition (% of DM) dietary treatments and almond green hulls

(Ao y3) fbl., e S g

1L o s Sl sl
(Almfon-dj;eeniulm (Almond green s, ) (Feed )i;;r;;nts)
30 15 0

5.38 15.48 25.54 (Alfalfa) Lix axis
8.10 6.54 5.19 (Wheat straw) o5 «ls
30.00 15.00 0.00 (Almond hulls) psl o sy
24.50 24.50 24.50 (Ground corn grain) sis olul o5 <l
494 14.80 24.70 (Ground barley grain) sis olul 4 «ls
13.50 10.10 6.71 (Soybean meal) /¢ ¢ L s dlos
10.20 10.20 10.20 (Rice bran) TR o
0.33 0.33 0.33 Urea)
1.63 1.63 141 (Calcium carbonate) ...ds i, s
0.44 0.44 0.44 (Vitamin premix)’ a5 fose
0.44 0.44 0.44 (Mineral premix) " je. JoSe
0.54 0.54 0.54 Salt) Lo

(Chemical composition) L. .S

91.0 91.00 90.90 90.70 (Dry matter) Kex esbe
6.41 14.10 14.50 14.00 (Crude protein) ob= .55

317 28.50 29.10 31.40 (Neutral detergent fiber) Lz oaups 55 Jslost U
2.6 4.63 4.48 4.24 (Ether extract) s 5! o las

7.6 10.90 10.90 9.82 (Ash) z.sl=

T (S ool o S4hS s MEaD) e oo L6 (5550
Metabolizable energy (Mcal/kg DM)

2.0 2.56 2.55 2.54
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S S Y ez p ST I s 0 S Y (T 3K 0 S 170 (T ek 0 S 070 A
'Each kg contains 15,000 U of vitamin A, 250,000 1U of vitamin D3, 1,500,000 IU of vitamin E, 0.5 g of organic
copper, 0.008 g of organic Se, 1.5 g of organic Mn, 2 g of organic Zn, 3 g Monensin, 0.2 g of biotin.

iz 5 00 sk p S VY Wy 0 S Y s p S A R 0 S AT/0 e 05 £/0 SIS 05 0N (sl p SRS a S esle bl
S e S VEO

2Each kg contains 0.1 g of Co, 4.5 g of Cu, 13.5 g of Mn, 18 g of Zn, 0.2 g of I, 0.072 g of Se, 55 g of mg, 245 g of
Ca.

035 o35 NRC (2007) 51 laojor o sbio L6 (5531 51dn 5 el s o FERATPEAIA i 51 sl s gy e lie LB (5531 5l yiome r

% The metabolizable energy content of green almond hulls was obtained from the Feedipedia website, and the
metabolizable energy value of the diets was estimated from NRC (2007).
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Table 2- The effect of experimental treatments on performance responses of lambs fed different levels
of almond green hulls

(Ao y3) Cbl{ e S g

P-val I> & .
(P-value) (s ls sxs sl (Almond green hulls, %)
o = 5Lk (Parameters) az..l
(Quadratic) (Linear) (SEM) %0 15 0
b DM))’};)érJf}L”San;'-ulﬁx_éfaﬂ
0.33 <0.01 0.041 1.82° 1.79° 1.66 .
(intake, kg/d
0.92 0.89 1.16 31.30 31.10 31.10 (nitial BW, K@) » 34k (I3l 555 055
0.91 0.72 0.71 48.90 48.70 48.60 (Final BW, k@) ¢ S5ks #1555 035
Average daily ) o5 «wlis O35 Sl
0.17 <0.01 17.1 385° 323" 319° )
(gain, g
0.39 0.11 3.36 4710 5460 54.90 (Period length, d) 5, w55 Jsb
Feed conversion ) ,lis s oo o
<0.01 007 016 478 552  524° 5

(ratio

Al s e CNl sy SO s slite g b gla o Sl
Means with different letters in a row are significantly different.

Pl o oy s - gl Lo B85 (glae (ke sl ge poen Sl LElaT (slajlas PR NPT
Table 3- The effect of experimental treatments on nutrient digestion of lambs fed different levels of
almond green hulls

-values) sl T
Sols sme - (Almond green hulls, %) (Ao,3) pon LB
- (Digestibility, %)
(Quadratic) P33 4z (Linear) L= (SEM) 30 15 0
0.87 0.14 1.06 66.00 64.60 63.60 (Dry matter) i osbs
0.93 0.23 111 69.10 68.00 67.10 (Organic matter) Ji L
ey b 53 Jsleeel U
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Table 4- The effect of experimental treatments on blood metabolites lambs fed different levels of
almond hulls
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Means with different letters in a row are significantly different

il e o leT slae 3 oLy s (S 5 A

A Gyt Sl b S e 5 0 SIS oo gy B pan o5 31 O G nl

Sleslial oS el 0T 51 S Shlasl ol bt o SCE ol Lo 3 Y 510 sl 55 3 plsly

Sy i g 3 Shes LS € gl o ey 23 ehmsdn 5 Sl o 53 1 Sl e 15

5 0Ll gl O35 B S1hps a3l il Sl s ol ST s Y 2l
sls Ll e el g o 03s RIS e ((F ey pd 3 Jylonsl

&bo
Allen, M.S. (2000). Effects of diet on short-term regulation of feed intake by lactating dairy
cattle. Journal of Dairy Science, 83: 1598—1624.
AOAC. (2005). International Official Methods of Analysis, XXI. Gaithersburg, M.D. AOAC
International.
Carey, D.A., Carton, J.S. & Biodini, M. (1993). Influence of energy source on forage intake,
digestibility, in sifu forage degradation, and ruminal fermentation in beef steers fed medium-

VY



OIS 5 ool S 0 [ TS 5 bl 3 (b a3l 1,31

quality brome hay. Journal of Animal Science, 71: 2260-2269.

FAOSTAT. (2020). Database of the Food and Agricultural Organization (FAO) of the United
Nations. Availabe at: http://www.fao.org/faostat/en/#home.

Feedipedia-INRAE; CIRAD; AFZ; FAO. Feedipedia: An Online Encyclopedia of Animal Feeds.
Auvailable online: https://www.feedipedia.org/ (accessed on 29 October 2020).

Ferraretto, L.F., Crump, P.M. & Shaver, R.D. (2013). Effect of cereal grain type and corn grain
harvesting and processing methods on intake, digestion, and milk production by dairy cows
through a meta-analysis. Journal of Dairy Science, 96: 533-550.

Ghanbari, E., Seifdavati, J., Yalchi, T., AbdiBenemar, H., & SeyedSharifi, R. (2022). The effect
of replacement of slow releasing non-protein nitrogen source by urea in diets containing
almond hulls on microbial protein production and nitrogen balance in sheep. Research on
Animal Production, 12: 89-99.(In Persian).

Hashemzadeh, F., Rafeie, F., Hadipour, A. & Rezadoust, M. H. (2022) Supplementing a
phytogenic-rich herbal mixture to heat-stressed lambs: Growth performance, carcass yield,
and muscle and liver antioxidant status. Small Ruminant Research, 206: 106596.

Heydari, M., G.R. Ghorbani, A. Sadeghi-Sefidmazgi, H. Rafiee, F. Ahamdi, & H. Saeidy.
(2021). Beet pulp substituted for corn silage and barley grain in diets fed to dairy cows in the
summer months: feed intake, total-tract digestibility, and milk production. Animal, 15:
100063.

Imani Rad, M. L, Rouzbehan, Y. & Rezaei, J. (2015). Effect of dietary replacement of alfalfa
with urea-treated almond hulls on intake, growth, digestibility, microbial nitrogen, nitrogen
retention, ruminal fermentation, and blood parameters in fattening lambs. Journal of Animal
Science, 94: 349-58.

Kamalzadeh, A., Rajabbaigy, M. & Kiasat, A. (2008). Livestock production systems and trends
in livestock industry in Iran. Journal of Agriculture and Social Sciences. 4: 183-188.

Karami, A., M. Khorvash, M. Alikhani, F. Hashemzadeh, & H. Rafiee. (2021). Effects of
different forage to concentrate ratio on performance, blood metabolites, structural growth
and feeding behavior of weaned dairy calves from 70 to 120 days of age. ltalian Journal of
Animal Science, 20:1317-1327.

Lopes, F., Ruh, K. & Combs, D. K. (2015). Validation of an approach to predict total-tract fiber
digestibility using a standardized in vitro technique for different diets fed to high-producing
dairy cows. Journal of Dairy Science, 98: 2596-2602.

Mousaie, A., Valizadeh, R., Naserian, A., Heidarpour, M. & Mehrjerdi, H. (2014). Impacts of
feeding selenium-methionine and chromium-methionine on performance, serum
components, antioxidant status, and physiological responses to transportation stress of
Baluchi ewe lambs. Biological Trace Element Research, 162: 113-123.

Naderi, N., Ghorbani, G. R., Erfani, H. & Ferraretto, L. F. (2022). Feeding byproduct-based
concentrates instead of human-edible feed ingredients increases net food production and
improves performance of high-producing holstein cows. Animals, 12: 2977-2990.

NRC. (2007). Nutrient Requirements of Small Ruminants: Sheep, Goats. National Academy
Press, Washington, DC.

Ravelo, A. D., Calvo Agustinho, B., Arce-Cordero, J., Monterio, H. F., Bennet, S. L.,
Sarmikasoglou, E., Vinyard, J., Vieira, E. R. Q., Lobo, R. R., Ferraretto, L. F., Vyas, D. &
Faciola, A. (2022). Effects of partially replacing dietary corn with molasses, condensed whey
permeate, or treated condensed whey permeate on ruminal microbial fermentation. Journal
of Dairy Science, 105: 2215-2227.

Sano, H. & Fujita, T. (2006). Effect of supplemental calcium propionate on insulin action to
blood glucose metabolism in adult sheep. Reproduction, Nutrition, Development, 46: 9—18.
Scerra, M., Bognanno, M., Foti, F., Caparra, P., Cilione, C., De Caria, P., Fortugno, P., Luciano,
G., Natalello, A. & Chies, L. (2023). Effect of high levels of almond hulls supplementation

on performance and meat oxidative stability in lambs. Meat Science, 205: 109295.

Scerra, M., Bognanno, M., Foti, F., Caparra, P., Cilione, C., Mangano, F., Natalello, A. & Chies,

L. (2022). Influence of almond hulls in lamb diets on animal performance and meat quality.

'y



http://www.fao.org/faostat/en/#home

V€+€ & D)Lows SY 0,9 ‘ulf.mf,!,:w » Msf

Meat Science, 192: 108903.

Shadnoush, G. (2016). Determination of almond hull degradability and its effect on fattening
performance of Lori Bakhtiari sheep. Journal of Animal Science Research, 25: 23-33.( In
Persian).

Shakeri, P., Rezaie, M. & Mirhadi, S. A. (2015). Effects of ensiling on nutrient value and some
physical and chemical parameters in Pistachio by-products. Journal of Animal Productions,
17: 59-70.(In Persian).

Swanson, K. L., Bill, H. M., Asmus, J., Heguy, M. & DePeters, E. J. (2021). Feeding high
amounts of almond hulls to lactating cows. Journal of Dairy Science, 104: 8846-8856.

Taghizadeh, A., Mesgaran, M. D., Valizadeh, R., Shahroodi, F. E. & Stanford, K. (2005).
Digestion of feed amino acids in the rumen and intestine of steers measured using a mobile
nylon bag technique. Journal of Dairy Science, 88: 1807-1814.

Teixeira, A., S. Silva, C. Guedes, & Rodrigues, S. (2020). Sheep and goat meat processed
products quality: A review. Foods, 9: 960-968.

Van Keulen, J., & Young, B. A. (1977). Evaluation of acid-insoluble ash as a natural marker in
ruminant digestibility studies. Journal of Animal Science, 44: 282-287.

Van Soest, P.J., Robertson, J.B., & Lewis, B.A. (1991), Methods for dietary fiber, neutral
detergent fiber and non-starch polysaccharides in relation to animal nutrition. Journal of
Dairy Science. 74:3583-3597.

Voelker, J. & Allen, M. (2003). Pelleted beet pulp substituted for high-moisture corn: 2. Effects
on digestion and ruminal digestion kinetics in lactating dairy cows. Journal of Dairy Science,
86: 3553-3561.

Yalchi, T. & Kargar, S. (2010). Chemical composition and in situ ruminal degradability of dry
matter and neutral detergent fiber from almond hulls. Journal of Food, Agriculture and
Environment, 8:781-784.

Yalchi, T. (2011). Determination of digestibility of almond hull in sheep. African Journal of
Biotechnology, 10: 3022-3026.

V¢



