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1- Invivo 2- Invivo 3- Gas Production éGP
5- Cornell Net Carbohydrate and Protein System (CNCPS)

7- Apparent Drlg Matter Digestibility (ADMD)

9- Partltlonm actor (PF)

11- Microbial Blomass Productlon Efficiency (MBPE)

13- Acid Detergent Fibre (ADF)

4- Metabolizable Energiy (ME)
6- Rumen Undegradab

8- True Organic Matter Digestibi
10- Microbial Biomass Production (MBP)
12- Volatile Fatty Acids (VFA)

14- Neutral Detergent Fibre (NDF)
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Table 2. Effect of drying method on nitrogen fractions and rumen undegradable protein of aalfa harvested in the

morning or in the evening
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Table 3. Effect of drying method on apparent dry matter and true organic matter digestibility of alalfa harvested in the

morning or in the evening
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Table 4. Effect of drying method on gas production, ruminal fermentation parameters and metabolizable energy of

alalfa harvested in the morning or in the evening

s o
P-vaue SEM TSl ol alo <l ss9,Sule ol wlo ol
<./ v/aa Vv WAAS VYT vy VYA NS AT YA ‘'GP
oy AL ¥/ve £ AP ¥/.® e v/a” A AP PF
<o/ Y/a¥ Wy a® WD VA avya® VA AV\© wair® o yeyy® ‘MBP
AN Vo YAINR LI a2V LS 17 yviy® yy/° van®  ovey® °EMBP
<./ Y/¥- SO0INT Y/ 2N 7 SV av/ye ov/yt st avie™ “ADMD
</ Y/a0 SYNY Y/ 2 LA Y e o5/ n/A* sYEY sy 'ToMD
-[-¥ A FIAYY ST SIME IAR® FIM? ST VST s pH
<o/ Y. ww® R 7A R AN 775 SN 77N o Vve/5a2 377VSR VL SRR VN td "NH3
<o/ /oA Y/ V¢ L7A el VA S Sl VN L7AY SO VA SRt VAR N yAs* TVFA
<oy -Jo¥ yo/m® Yyt ova/vy® vy va™r A7/ el 1 74 A 171 St 1 V7N “ME

S 5 (10,3) g S 9355 Ay 33k D o5 Gke) ossSen 035 e putesd i ¥ A 9o 5 2 ) 6 Mg ¥ dnlo IS s oLt
st BB 25,1 Ve (Jseise) b oyr sl S = (goiss) Slisel A (ao3) T ole s pein bl -V (a0)3) S5 orke 0l gin
(S5 oo 2,554 o i)

Suzd sla by b dwolie 1 ( Jlodle g i odle pusn
(S sty it (g Faslio oy gl b ST 5 08
Sid gy om & il 4 g b gy cnl @l Rl
sldasMo LB gylol @glts 5199,S5le 5 b jd (3,8
09 g laBl cllaaMe s 4 i sdalie

)5 Mgty a25g sl |y il > (9,5 Sis

Wrigy & duye sk 4 Jlagh onl @l 4 gL

2 odd Cuildy dovig b duslie )d jac (3 ok Cudldy
ot Jl ol )8 SaS by g9 il Sl Spo e
slagbsy gle jladl oy pb 435 gl s
4 gg9,0le bl 1 0,8 SKid oy )5 Suis



WY

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

WAB s 5 32l V¥ 5ot [z Jlo ol iy sloingly

&l
Abdalla, H.O., D.G. Fox and P.J. Van Soest. 1988. An evaluation of methods for graserving fresh
forage samples before fraction determinations. Journal of Animal Science, 66: 2646-2649.
Abdulrazak, S.A., T. Fujihara, JK. Ondilek and E.R. Orskov. 2000. Nutritive evaluation of some
Acaciatree leaves from Kenya. Animal Feed Science Technology, 85: 89-98. -
Alomar, D., R. Fuchsocher and M. De Pablo. 2003. Effect of preparation method on composition and
NIR spectra of forage samples. Animal Feed Science Technology, 107: 191-200.
Alomar, D., R. Fuchslocher and S. Stockebrand. 1999. Effects of oven- or freeze-drying on chemical
composition and NIR spectra of pasture silage. Ani rpal Feed Science Technology, 80: 309-319.
AOAC. 1990. Official Methods of Andysis. 1, 15" ed. Association of Offici Analytical Chemists,
Washington, D.C., USA.
Bach, A., S. Casamiglia and M.D. Stern. 2005. Nitrogen metabolism in the rumen. Journa of Dairy
Science, 88: E9-E21.
Blummel, M. and E.R. Orskov. 1993. Comparison of gas production and nylon bag degradability of
roughages in predicting feed intake in cattle. Animal Feed Science Technology, 40: 109-119.
Blummel, M., H.P.S. Makkar and K. Becker. 1997a. In vitro gas production: a technique revisited.
Journal of Animal Physiology and Animal Nutrition, 77: 24-34.
Blummel, M., R. Mgomezulu, X.B. Chen, H.P.S. Makkar, K. Becker and E.R. Orskov. 1999. The
modification of in in vitro gas production test to detect roughage related differences in in vivo
microbial protein synthesis as estimated by the excretion of purine derivates. Journal of Agricultural
Science, (Camb.) 133: 335-340.
Brito, F., G.F. Tremblay, A. Bertrand, Y. Castonguay, G. Belanger, R. Michaud, H. Lapierre C.
Benchaar, H.V. Petit, D.R. Ouellet and R. Berthiaume. 2008. Alfalfa cut at sundown and harvested as
baleage improves milk yield of late-lactation dairy cows. Journal of Dairy Science, 1: 3968-3982.
Broderick, G.A. and J.H. Kang. 1980. Automated simultaneous determination of ammonia and total
amino acidsin ruminal fluid and in vitro media. Journal of Dairy Science, 63: 64-75.
Burns, J.C., D.S. Fisher and H.F. Mayland. 2007. Diurnal shiftsin nutritive value of alfalfa harvested
as hay and evaluated by animal intake and digestion. Crop Science, 47: 2190-2197. » ]
Deinum, B. and A. Maassen. 1994. Effects of dl’}i_l n%temperature on chemical composition and in
vitro di%esti bility of forages. Animal Feed Science Technology, 46: 75-86.
Elizadeh, J.C., N.R. Merchen and D.B. Faulkner. 1999. In situ dry matter and crude protein
degrada’uon of fresh forages during the spring growth. Journal of Dairy Science, 82: 1978-1990.
Galyean, M.L. 1997. Laboratory procedures in animal nutrition research. West Texas A and M
University, Division of Agriculture and Texas A and M Research and Extension Center, Amarillo.
Getachew, G., M. Blummel, H.P.S. Makkar and K. Becker. 1998. In vitro gas measuring techniques
fz%rlassessnent of nutritional quality of feeds: a review. Animal Feed Science Technology, 72: 261-
Grabber, JH. 2009. Protein fractions in forage Ig}gum&s containing protein-binding poI%/ henols:
freeze-drying vs. conservation as hay or silag. Animal Feed Science Technology, 151: 324-329.
Hanson, A.A., D.K. Barnes and R.R. Hill. 1988. Alfalfa and afalfa improvement. Agronomy no. 29.
The American Society of Agronomy, Madison, WI, USA.
Higgins, H. and A.E. Spooner. 1986. Microwave drying of afafa compared to field and oven drying:
effect on forage quality. Animal Feed Science Technology, 16: 1-6. _
Hofman, M.A.J. 1965. Microwave heating as an energy source for the predrying of herbage samples.
Plant Science, 23: 145-148.
Honson, A.A., D.K. Barnesand R.R. Hill. 1988. Alfalfa and Alfalfa Improvement. Agronomy no. 29.
The American Society of Agronomy, Madison, WI, USA.
Hove, L., L.R. Ndlovu and S. Sibanda. 2003. The effects of drying temperature on chemical
comﬁosition and nutritive value of sometropical fodder shrubs. Agroforestry System, 59: 231-241.
Kirchhof, S. 2007. Kinetik des ruminalen in situ-Nahrstoffabbaus von Grunlandaufwuchsen des
Alpenraumes unterschiedlicher Vegetationsstadien sowie von Maissilagen und Heu-ein Beitrag zur
Weiterentwicklung der Rationsgestaltung fur Milchkuhe. Dissertation, Agrar-und Ernahrungswiss.
Fak. Christian-Albrechts-Universitat, Kiel, Germany.
Kowsar, R., G.R. Ghorbani, M. Alikhani, M. Khorvash and A. Nikkhah. 2008. Corn silage partially
replacing short alfalfa hay to optimize forage use in total mixed rations for lactating cows. Journal of
Dairy Science, 91: 4755-4764.
Licitra, G., T. Hernandez and P.J. Van Soest. 1996. Standardization of procedures for nitrogen
fractionation of ruminant feeds. Animal Feed Science Technology, 57: 347-358.
Lowman, R.S., M.K. Theodorou and D. Cuddeford. 2002. The effect of sample processing on gas
production profiles obtained using the pressure transducer technique. Animal Feed ~Science
Technology, 97: 221-237.
Makkar, H.P.S. 2010. In vitro screening of feed resources for efficiency of microbia protein
synthesis. In “In vitro screening of plant resources for extra-nutritional attributesin ruminants: nuclear
aNndhreIIat%d) methodologies’. (Eds PE Vercoe, HPS Makkar) 107-144. (IAEA: Dordrecht, The

etherlands).

McDougall, E.l. 1948. Studies on ruminant saliva. 1. The composition and output of sheep’s saliva.
Biochemistry Tournal, 43: 99-109.
Menke, K.H., L. Rabb, A. Saleweski, H. Steingass, D. Fritz and W. Schinder. 1979. The estimation of
the digestibility and metabolizable energy content of ruminant feedstuff from the gas production when
they are incubated with rumen liquor in vitro. Journal of Agricultural Science, 93: 217-222.



WY yas b guo pd odd Gy axgg ddole pan ol 5 0,8 Sis b, ]

30. Parissi, Z.M., K. Khazaal, A.S. Nastis and C.N. Tsiouvaras. 2004. Assessment of drying methods on
chemical composition and in vitro gas production of two ligneous species. Ninth Seminar of the FAO-
CHIEAM Sub-Network on Sheep and Goat Nutrition on Nutrition and Feeding Strategies of Sheep
and Goats under Harsh Climates, Tunis, Tunisia. Options Mediterraneennes, 59: 141-146.

31. Parissi, Z.M., T.G. Papachristou and A.S. Nastis. 2005. Effect of drying method on estimated nutritive
\1/gl éjeﬁfg b{g\évse species using an in vitro gas production technique. Animal Feed Science Technol ogy,

32. Pelletier, S., G.F. Tremblay, A. Bertrand, G. Belanger, Y. Castonguay and R. Michaud. 2010. Drying
procedures affect non-structural carbohydrates and other nutritive value attributes in forage samples.
Animal Feed Science Technology, 157: 139-150.

33. Pelletier, S., G.F. Tremblay, C. Lafreniére, A. Bertrand, G. Belanger, Y. Castonguay and J. Rowsell.
2009. Non-structural carbohydrate concentrations in timothy forage as affected by N fertilization,
stage of devel cgpment, and time of cutting. AgronomE Journal, 101: 1372-1380. .

34. Repetto, J.L., J. Gonzalez and C. Cajarville. 2000. Effect of dehydration on ruminal degradability of
lucerne. Annales Zootechnology, 49: 113-118.

35. SAS. 2003. Statistical Analysis System.SAS Inc., Cary, NC. _

36. Smith, D. 1973. Influence of drying and storage conditions on non-structural carbohydrate analysis of
herbage tissue, areview. Grass and Forage Science, 28: 129-134.

37. Tilley, JA. and R.A. Terry. 1963. A two-stage technique for the in vitro digestion of forage crop.
Journal of British Grassland Society, 18: 104-111. |

38. Van Soedt, P.J. 1994. Nutritional ecology of the ruminant, 2™ ed. Comstock Publishing Associated, a
division of Cornell University Press, Ithaca, NY, USA.

39. Van Soest, P.J., J.B. Robertson and B.A. Lewis. 1991. Methods for dietary fiber, neutral detergent
gggrs gr%g;on-starch polysaccharides in relation to animal nutrition. Journal of Dairy Science, 74:

40. Van Soest, P.J., C.J. Sniffen, J.D. Oconnor, D.G. Fox and J.B. Russel. 1992. A net carbohydrate and
protein system for evaluating cattle diets: 2. Carbohydrate and protein availability. Journal of Animal
Science, 70: 3562-3577.

41. Verbic, J., E.R. Orskov, J. Zgagjinar, X.B. Chen and V. Znidarsic-Pongrac. 1999. The effect of method
of forage preservation on the protein degradability and microbia protein synthesis in the rumen.
Animal Feed Science Technology, 82: 195-212.

42. Vercoe, P.E., H.P.S. Makkar and A.C. Schlink. 2010. In vitro screening of plant resources for extra-
nutritional attributes in ruminants: nuclear and related methodologies. Nuclear and Related
Methodologies. 1 st edn. Springer, Heidelberg.

43. Yari, M., R. Vaizadeh, A.A. Naserian, G.R. Ghorbani, P. Rezvani Moghaddam, A. Jonker and A.Y u.
2012. Botanical traits, protein and carbohydrate fractions, ruminal degradability and energy contents
of alfalfa hay harvested at three stages of maturity and in the afternoon and morning. Animal Feed
Science Technology, 172: 162-170.

44. Yu, P., D.A. Christensen, J.J. McKinnon and J.D. Markert. 2003. Effect of variety and maturity stage
on chemical composition, carbohydrate and protein sub fractions, in vitro rumen degradability and
energy values of timoty and alfalfa. Canadian Journal of Animal Science, 83: 279-290.



Research on Animal Production Vol. 7, No. 14, Autumn and WINEer 2016 ..........cccvieeieiirnieresinieesesiseesesessesse s ee s s s s eassseeresnenees 13D

Effect of Drying Method on Digestibilite/ of Alfalfa Hay Harvested in the Morning or
Afternoon

Farshid Fatahnia®, Ali K hatibjoo?, ed Gholamreza Mosavi®, Taher M ohhamadizad?®,
Hamed Tahmasbi® and Aminolah Por malekshahi®

1- Associate Professor, llam University (Corresponding Author: ffatahnia@yahoo.com)
2 and 3- Assistant Professor and Grajuated M.Sc., llam University
Received: Octobr 8, 2014 Accepted: May 19, 2015

Abstract

Effect of drying method was investigated on chemical composition, nutrient digestibility and
rumen fermentation parameters of alfalfa hay harvested in the morning or afternoon. Experimental
treatments consisted of alfalfa harvested in the morning and dried in sun, alfalfa harvested in the
afternoon and dried in sun, alfalfa harvested in the morning and dried in shadow, alfalfa harvested
in the afternoon and dried in shadow, alfalfa harvested in the morning and dried in oven, afalfa
harvested in the afternoon and dried in oven, afalfa harvested in the morning and dried in
microwave and alfalfa harvested in the afternoon and dried in microwave. In vitro digestibility and
ruminal fermentation parameters were determined by two steps and gas production methods. The
highest acid detergent fibre and lowest dry matter content were observed in afalfadried in oven and
shadow, respectively (P<0.05). The lowest nitrogen fraction C and the highest rumen undegradable
protein content were observed in afalfa hay dried in shadow and microwave, respectively (P<0.05).
Alfalfa hay harvested in the afternoon and dried in shadow or microwave had the highest gas
production (P<0.05). Partitioning factor and microbial biomass production were lower in afalfa
harvested in the morning and dried in oven (P<0.05). The highest and the lowest apparent dry
matter and true orgaic matter digestibility were observed in alfalfa harvested in the afternoon and
dried in shadow and alfalfa harvested in the morning and dried in oven, respectively (P<0.05).
Overall, alfalfa hay harvested in the afternoon and dried in shadow or microwave had better quality
compared to that harvested in the morning and dried in sun or oven.
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