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Table 1. Ingredients and chemical composition of experimental diets (%DM)
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Supplement Composition Composition (in kg):Vitamin A, 600,000 International Units, Vitamin D3, 100,000 International Units; Vitamin E 300
International Units, Iron, 2,000 mg, Copper, 200 mg, Manganese, 2,000 mg, zinc, 3,000 mg, cobalt, 100 mg, iodine, 100 mg, selenium, 1 mg,
antioxidant 500 mg, magnesium, 18000 mg , Phosphorus, 90,000 mg, calcium, 160,000 mg, sodium, 50,000 mg.
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Tabal 2. Chemical composition of Cannula (%)
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Table 3. Compounds of mother goat milk in control group
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Table 4. The effect of feeding with different levels of Cannula on the yield of early weaned goats (in this table only the
effect of treatment has been reported and other effects have been eliminated)
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Figure 1. Average Dry mater intake of different starter treatments with different levels of rapeseed
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Figure 2. Increasing the weight of different starter treatments with different levels of rapeseed
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Table 5. The effect of feeding with different levels of Cannula on the digestibility of early weaned goats (numbers
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Table 8. Effect of feeding with different levels of Cannula on blood parameters of early weaned goats

b las

e g Ll ellas
&) St (sl ;’;:Z S il 5o ¥/0 13I8 ails sy ¥ e
R YIVE #v/0° ovive’ Fr/a.P ay/..8 (5 o 33 p S ko) JopiadS
AT e IV S1¥D A SIf. (5 o 2 £5) £5 o3
o5 VYV OV/A- ¥/« PTAN BV/ED o2 "’S‘A(;)J“\*M <>
ooy of-a YIYO Y/YO \S Y/A (s (o3 5 ;;) ool
o/ Y/A¥ Aofy-? AF/AY” AY/AD" v-AAD? (3 s 3 p)S o) S48

(P<A100) 1) gyl dme gl ,FuSG b (g)lol ol glisia gy b (gl puSilio Cindy y2 3

Jop ¥ opdaw loedlatel cplply Ded Hainyse (59w
2 5kl 0 5luiS” Joyd AY ol 4 13I8 gy, (g4l
doy oble odd GpS b d9) cladlen ads

Dy g0

IS 55w
SxS b 295 & CS wmi g S Hsbay
dgabe celb .\J\yu.c |)‘.l§ Lgddlb 9 )S)l:.’.wl 64-.’.3":" L L'M\Jl.é)‘g

Oty Jgj el ol @iy g (459 Gl Bl g STygs Brae


http://dx.doi.org/10.52547/rap.13.38.118
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.13.5
http://rap.sanru.ac.ir/article-1-1231-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.38.13.5]

[ DOI: 10.52547/rap.13.38.118 ]

gl slier g oxde (e pin relio d s

&l

1. AOAC. 2000. Official methods of analysis. 17th ed. Association of Official Analytical Chemists.
Washington, DC.

2. Ascencio, C., N. Torres, F. Isoard-Acosta, F.J. Gomez-Perez, R. Hernandez-Pando and A.R. Tovar.
2004. Soy protein affects serum insulin and hepatic SREBP-1 mRNA and reduces fatty liver in rats.
The Journal of Nutrition, 134: 522-529.

3. 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 Malpura
lambs. Animal Feed Science and Technology, 164: 29-37.

4. Blanco, C., F.J. Giraldez, N. Prieto, L. Moran, S. Andrés, J. Benavides M.L. Tejido and R. Bodas.
2014. Effects of dietary inclusion of sunflower soap stocks on nutrient digestibility, growth
performance, and ruminal and blood metabolites of light fattening lambs. Journal of Animal Science,
92: 4086-4094.

5. Bourre, J.M. 2005. Where to find omega-3 fatty acids and how feeding animals with diet enriched in
omega-3 fatty acids to increase nutritional value of derived products for human: what is actually
useful? Journal of Nutrition, Health & Aging, 9: 232-242.

6. Chichlowski, M.W., JW. Schroeder, C.S. Park, W.L. Keller and D.E. Schimek. 2005. Altering the
fatty acid in milk fat by including canola seed in dairy cattle diets. Journal of Dairy Science, 88: 3084-
3094.

7. Connor, W.E. 2000. Importance of n-3 fatty acids in health and disease. The American journal of
clinical nutrition, 71(1): 171S-175S.

8. Dehority, B.A. 2005. Evaluation of sub sampling and fixation procedures used for counting rumen
protozoa. Journal of Applied Environmental Microbiology, 48: 182-185.

9. Dutta, T.K., M.K. Agnihotri and S.B.N. Rao. 2008. Effect of supplemental palm oil on nutrient
utilization, feeding economics and carcass characteristics in postweaned Muzafarnagari lambs under
feedlot condition. Small Ruminant Research, 78: 66-73.

10.EIlmi H., A.A. Naseriyan and A.M. Tahmasebi. 2017. Effect of flaxseed and cannula seed on
digestibility and some of blood parameters in Kurdish ewes during postpartum period. Journal of
ruminant research, 8(1): 63-76 (In Persian).

11.Ferlay A., J. Chabrot, Y. Elmeddah and M. Doreau. 1993. Ruminal lipid balance and intestinal
digestion by dairy cows fed calcium salts of canola oil fatty acids or canola oil. Journal of Animal
Science, 71: 2237-2245.

12. Ferreira, E.M., A.V. Pires, I. Susin, R.S. Gentil, S. Gilaverte, M.D. Parente and C.V. Ribeiro. 2014.
Lamb performance, milk production and composition from ewes supplemented with soybean oil
partially replaced by fish oil blend. Livestock Science, 163: 51-61.

13.Gudla, P., A. Abughzaleh, A. Ishlak and K. Jones. 2012. The effect of level and oil supplement on
biohydrogenation intermediates and bacteria in continuous cultures. Animal feed science and
technology, 171(2): 108-116.

14. Hajiloo, M.R., R. Pirmohammadi, H. Khalilvandi-Behroozyar and B. Asadnezhad. 2020. Investigating
the effect of different fat sources in the starter diet on the growth and health of early weaned Ghezel
lambs. M.Sc Thesis, Urmia University, Urmia, Iran, 84 pp (In Persian).

15.1van, M., L. Neill, R. Forster, R. Alimon, L.M. Rode and T. Entz. 2000. Effects of Isotricha,
Dasytricha, Entodinium, and total fauna on ruminal fermentation and duodenal flow in wethers fed
different diets. Journal of Dairy Science, 83: 776-787.

16. Javaheri Barfourooshi, H., A. Towhidi, H. Sadeghipanah, M. Zhandi and S. Zeinodini. 2014. The
effect of supplemental n-3 fatty acids during pre- and post-partum diets on health and production of
Holstein dairy cows. Iranian Animal Sciences, 45(3): 245-255 (In Persian).

17.Jenkins, T. 2004. Challenges of meeting cow demands for omega fatty acids. Proc. Florida Ruminant
Nutrition Symposium, 52-66 pp.

18. Jenkins, T.C. 1993. Lipid metabolism in the rumen. Journal of Dairy Science, 76: 3851-3863.

19. Karami, M. 2018. Effect of Diets with Different Levels of Metabolizable Energy on Physical and
Chemical Carcass Characteristic of Male Kids. Research On Animal Production, 9(22): 83-91 (In
Persian).

20.Khaje Aldini, R., R. Pirmohammadi, H. Khalilvandi-Behroozyar and B. Asadnezhad. 2019. The
effects of different levels of protected unsaturated fatty acid supplement in starter diet on performance
and metabolic parameters of early weaned Ghezel lambs. Iranian journal of animal science, 50: 217-
228. (In Persian)

21.Ladeira, M.M., L.C. Santarosa, M.L. Chizzotti, E.M. Ramos, O.R. Neto, D.M. Oliveira and J.S.
Ribeiro. 2014. Fatty acid profile, color and lipid oxidation of meat from young bulls fed ground
soybean or rumen protected fat with or without monensin. Meat Science, 96: 597-605.

22.Leupp, J.L., G.P. Lardy, S.A. Soto-Navarro, M.L. Bauer and J.S. Caton. 2006. Effects of canola seed
supplementation on intake, digestion, duodenal protein supply, and microbial efficiency in steers fed
forage-baseddiets. Journal of Animal Science, 84: 499-507.


https://www.sciencedirect.com/journal/animal-feed-science-and-technology
https://ijas.ut.ac.ir/?_action=article&au=143373&_au=Rasoul++Pirmohammadi
https://ijas.ut.ac.ir/?_action=article&au=187280&_au=Hamed++Khalilvandi-Behroozyar
https://ijas.ut.ac.ir/?_action=article&au=658954&_au=Behzad++Asadnezhad
https://ijas.ut.ac.ir/?_action=article&au=661652&_au=Roya++Khajealdini
https://ijas.ut.ac.ir/?_action=article&au=143373&_au=Rasoul++Pirmohammadi
https://ijas.ut.ac.ir/?_action=article&au=187280&_au=Hamed++Khalilvandi-Behroozyar
https://ijas.ut.ac.ir/?_action=article&au=658954&_au=Behzad++Asadnezhad
http://dx.doi.org/10.52547/rap.13.38.118
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.13.5
http://rap.sanru.ac.ir/article-1-1231-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.38.13.5]

[ DOI: 10.52547/rap.13.38.118 ]

Al dyee g e (o oracliod o
\\ig P 9 SlaeSs slacdplie 5 5)Slas u,:)Lcl o 3 oy JoSo lgisdy 318 &by alises gglaw b s il

23.Leupp, J.L., G.P. Lardy, S.A. Soto-Navarro, M.L. Bauer and J.S. Caton. 2004. Effects of canola seed
supplementation on steers fed low-quality hay. American Society of Animal Science, 55: 339-343.

24. Mostofi, S. 2005. Investigating the market of oilseeds and its products. Ministry of Jihad Agriculture,
Planning and Agricultural Economics Research Institute (In Persian).

25.0liviera, L.B., Morias, M. Riberio, C.B. and H.J. Fernandes. 2017. Allometric growth of body
components in crossbred ewe lambs fed increasing dietary concentrate levels. Semina: Ciéncias
Agrarias, Londrina, 38(1): 391-400.

26. Onetti, S.G., R.D. Shaver, M.A. McGuire and R.R. Grummer. 2001. Effect of type and level of dietary
fat of rumen fermentation and performance of dairy cows fed corn silage-based diets. Journal of Dairy
Science, 84: 2751-2759.

27.Ottenstein, D.M. and D.A. Batler. 1971. Improved gas chromatography separation of free. Acids C-C
in dilute solution. Analytical Chemistry, 43: 952-955.

28.Parvar, R., T. Goorchi and M. Shams. 2016. The effect of adding canola, soybean and fish oils to the
diet on growth performance and nutrient digestibility in fattening lambs. Journal of Ruminant
Research, 4(2): 91-110 (In Persian).

29.Reynolds, S.J., S.J. Schoech and R. Bowman. 2003. Nutritional quality of pre breeding diet influences
breeding performance of the Florida scrub-jay. Oecologia, 134(3): 308-316.

30.Ruiz R., L. Tedeschi, J. Marini, D. Fox, A. Pell, G. Jarvis and J. Russell. 2002. The effect of a ruminal
nitrogen (N) deficiency in dairy cows: evaluation of the Cornell net carbohydrate and protein system
ruminal N deficiency adjustment. Journal of Dairy Science, 85: 2986-2999.

31. Santos, J.E.P., R.T. Bilby, W.W. Thatcher, C.R. Staples and F.T. Silvestre. 2008. Long chain fatty
acids of diet as factors influencing reproduction in cattle. Reproduction in Domestic Animals, 43: 23-
30.

32. SAS. 2002. Version 9.1 SAS/STAT User’s Guide Statistical Analysis Systems Institute. Cary, NC,
USA.

33. Schoonmaker, J.P., M.J. Cecava, F.L. Fluharty, H.N. Zerby and S.C. Loerch. 2004. Effect of source
and amount of energy and rate of growth in the growing phase on performance and carcass
characteristics of early- and normal-weaned steers. Journal of animal science, 82: 273-282.

34. Simopoulos, A.P. 2007. Omega-3 fatty acids and athletics. Curr Sports Med Rep, 6: 230-236.

35.Solomon, M.B., G.P. Lynch, E. Paroczay and S. Norton. 1991. Influence of rapeseed meal, whole
rapeseed, and soybean meal on fatty acid composition and cholesterol content of muscle and adipose
tissue from ram lambs. Journal of Animal Science, 69: 4055-4061.

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

37.Yang, W.Z., C. Benchaar, B.N. Ametaj, A.V. Chaves, M.L. He and T.A. McAllister. 2007. Effects of
garlic and juniper berry essential oils on ruminal fermentation and on the site and extent of digestion
in lactating cows. Journal of Dairy Science. 90: 5671-5681.

38.Yoshikawa, T., H. Shimano, N. Yahagi, T. Ide, T. Matsuzaka and M. Nakakuki. 2002. Poly
unsaturated fatty acids suppress sterol regulatory element-binding protein 1c promotor activity by
inhibition of liver X receptor (LXR) binding to LXR response elements. Journal of Biological
Chemistry, 277: 1705-1711.


http://dx.doi.org/10.52547/rap.13.38.118
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.13.5
http://rap.sanru.ac.ir/article-1-1231-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.38.13.5]

[ DOI: 10.52547/rap.13.38.118 ]

Research on Animal Production, Vol. 13, N0O. 38, WINtEr 2023 ..........itiniiitiiii et et e et e e e 127

The Effect of Feeding with Different Levels of Cannula as a Fat Supplement in the
Initial Diet on the Performance and Ruminal and Blood Metabolites of Early
Weaning Goats in Mahabadi

Sahar Forozan Mehr?, Yunes Ali Alijo? and Behzad Asadnejad®

1-Master's student, Faculty of Agriculture, Urmia University
2- Associate Professor, Department of Animal Science, Faculty of Agriculture, Urmia University,
(Corresponding author: alijopo@gmail.com)
3- PhD student, Faculty of Agriculture, Urmia University
Received: 19 August, 2021 Accepted: 22 October, 2022

Extended Abstract

Introduction and Objective: In order to achieve high productivity, goats should be introduced
into controlled breeding systems after birth; in this case, goats with a weight of about 30
kilograms are sent to the slaughterhouse due to the high quality of the carcass, more customer-
friendliness and have higher nutrients. Also the milk of mother goats is sold, which is very
important from the economic aspect for livestock breeders and increases productivity.
Therefore, early weaning and using starters with high energy levels can be a practical solution in
reaching the target weight of kids as soon as possible.

Material and Methods: This experiment was performed to investigate the effect of feeding
with different levels of Cannula as a fat supplement in the initial diet on the function and rumen
and blood metabolites of early weaning in Mahabadi goats. The numbers of 20 males and
females Mahabadi goats were fed with mother’s milk for 4 weeks after birth. Further, the goats
were randomly divided into 4 groups of 5 heads and after the acclimation period for 2 weeks,
they were fed experimental diets for tow month in a completely randomized design.
Experimental diets included starter feed with concentrate to forage ratio of 10:90 and had
different amounts of Cannula (3, 4.5 and 6 percent) as fat source.

Results: The results showed that the effect of treatments on dry matter intake and weight gain
of goats was significant (p<0.05). The highest amount of feed intake and weight gain was
observed in the treatment of 3% of Cannula. Digestibility of dry matter, organic matter, ether
extract, crude protein as well as ruminal pH was not affected by experimental treatments;
However, the digestibility of neutral detergent fiber in 3% Cannula treatment was more than 4.5
and 6% (p<0.05). Blood glucose and cholesterol levels showed a significant decrease in all
treatments compared to the control group (p<0.05).

Conclusion: In general, it can be concluded that early weaning of goats by feeding with starter
ration and Cannula can improve feed intake and weight gain and consequently cause the desired
weight to be reached earlier; therefore, the use of 3% Cannula with 87% starter concentrate in
feeding of Mahabadi pre-weaned goats is recommended.

Keywords: Dry mater intake, Mahabadi breed, Starter, Unsaturated fatty acids, Weight gain
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