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Table 1. Feed ingredients and chemical composition of the experimental diets (% DM)
Dietary treatment!

Item 1 2 3

Ingredients (% of DM basis)
Corn silage 15 - -
Cantaloupe silage - 15 15
Alfalfa hay 15 15 15
Wheat straw 10 10 10
Barley grain 42 42 42
Cotton seed meal 11 10.4 10.4
Wheat bran 5.8 5.8 5.8
Vitamin and mineral premix? 0.5 0.5 0.5
Limestone 0.5 0.5 0.5
Salt 0.2 0.2 0.2

Chemical composition (% of DM)
ME (Mcal/kg DM)* 2.51 2.50 2.50
Ash 8.7 8.6 8.8
oM 914 90.6 91.1
CP 13.6 13.7 13.7
NDF 36.4 35.6 36.1
ADF 19.7 21.9 20.0
Ether extract 2.6 2.6 2.7

'The experimental diets were: 1) 15% of DM of corn silage; 2) 15% of DM of

cantaloupe silage without urea supplementation; 3) 15% of DM of cantaloupe

silage with 0.5 % of urea supplementation.

2Each kg of the vitamin—mineral premix contained (DM basis): vitamin A (50 000

1U), vitamin D3 (10 000 IU), vitamin E (0.1 g), calcium (196 g), phosphorus (96

g), sodium (71 g), magnesium (19 g), iron (3 g), copper (0.3 g), manganese (2 g),

zine (3 g), cobalt (0.1 g), iodine (0.1 g), selenium (0.001 g).
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Table 2. The effect of Silage and urea addition on chemical composition of cantaloupe plant and its silage

Dietary treatment!

Parameter 1 2 3 4 SEM
pH 5.12° 4.22¢ 4.45° 4.61° 0.051
DM 25.45 26.62 26.12 26.51 0.355
Ash 11.34 10.89 10.58 11.23 0.082
CP 10.90° 10.79° 11.782 12,112 0.142
NDF 45.23 45.83 44.62 43.89 0.112
ADF 25.41 25.02 24.78 25.59 0.291
EE 3.5 3.4 3.7 3.7 0.109

'The experimental diets were: 1) cantaloupe fresh plant, 2) cantaloupe silage without urea
supplementation, 3) cantaloupe silage with 0.5% of urea supplementation, 4) cantaloupe silage with

1% of urea supplementation.
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Table 3. The estimated parameters of in vitro gas production of cantaloupe plant and silage (mL/mg DM)

Dietary treatment!

Incubation time (h) 1 2 3 4 SEM
2 3.250 4.54b 6.62% 6.982 1.127
4 7.74° 4.57° 15.25° 18.232 1.733
6 13.57° 10.51° 24.71° 27.65° 2.020
8 15.89° 12.77° 30.52° 31.74* 2.199
12 30.10° 25.94° 39.29° 41.47° 3.011
24 40.64® 33.89° 49.63° 51.12# 3.453
48 63.35° 58.10¢ 81.44° 87.012 3.397
72 95.20° 81.16¢ 100.912 102.10°0 3.849
96 99.89° 89.47¢ 109.10% 112.342 3.714
Gas production parameters

b? 118.512 99.83b 104.11% 113.65° 3.901
c? 0.024° 0.029° 0.038 0.0402 0.007
ME (MJ/kg DM) 8.79° 7.91° 9.232 10.132 0.376
OMD (%) 61.67° 60.01° 68.77% 70.432 2.620

IThe experimental diets were: 1) cantaloupe fresh plant, 2) cantaloupe silage without urea supplementation, 3)
cantaloupe silage with 0.5% of urea supplementation, 4) cantaloupe silage with 1% of urea supplementation.

2Asymptotic gas production (mL/g DM).
3Fractional rate of gas production (/h).
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Table 4. Growth performance of Afshari lambs fed by the experimental diets

Experimental diets'

Parameter 1 2 3 SEM
Feed intake (Kg/day) 1.31 1.33 1.32 0.038
Initial body weight (kg) 30.1 304 29.9 1.011
Final body weight (kg) 43.0 435 42.6 1.032
Average daily weight gain (g/day) 215.2 219.4 212.6 0.013
Feed conversion ratio (kg DM/ kg gain) 6.24 6.23 6.34 0.123

IThe experimental diets were: 1) 15% of DM of corn silage; 2) 15% of DM of cantaloupe silage

without urea supplementation; 3) 15% of DM of cantaloupe silage with 0.5 % of urea

supplementation.
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Table 5. Rumen parameters of lambs fed by the experimental diets

Experimental diets!

Parameter 2 3 SEM
Rumen pH 6.44 6.40 0.042
Ammonia-N (mg/dL) 12.4% 13.52 1.120

IThe experimental diets were: 1) 15% of DM of corn silage; 2) 15% of DM of cantaloupe silage

without urea supplementation; 3) 15% of DM of cantaloupe silage with 0.5 % of urea

supplementation.

gol> gmash wls L @8l o (VWY ), Sen
OS5y cdale aS wis ST 158 (2007) Boucher ef al.
wh pomz 5 sl e Gl b e SUisel

L8l al3l pgs az o g 4 D) (sokem

S (8 S Az

3 Wilgi oo oIl ddgle aS ol Lis Liegh opl gl

3 555 sl Fola 4 5 553 il glie o
Jga g adsle 350aS 5 Cudgame 4T (Jgad 5 o) S5k
Slon E9 5 (Fo OlaiasS 0z )0 9)l0 929 (s3ie
G dy 0yl 40,5 Adlol sy oo a5 a4 L0gd oolaul
% gk CodS g eSS Sgnp Sl 0sd shew (b
Jos g 0as gl b aigy 5l oolawl 0gl Wapls 4ydss
olesl cnl )2 S)lsn ooy 0z 50 0y5 b oads (5
WL e aSly ool Ll o Slas s it 1 ks &
DS ok b dnslie L8 5 aline STye Brae g 035

.09.3

Syl pooud psldes b Wy Pl il

PH gl .ol 00l 03,51 B Jgo 10 aeSlis (5 a5
Lol plis byles o 1) glogine ST aeSs
Soho 303 1P R g S s S o
St gl )o ol glew (B axsF Wi b )3
aS ol als sl b awlie o 1) 4SSy pH zhw
azsS Wy drse oIl a4 by e wlsie
S pae (VA0 () Sen 5 (g0 )5laz) wldl (58
ey V0 ol hey awSs pH o o s
st by yn Slgicsn o shoos ol 53y | 55 sl
shalesl Glaoy Sliamg S lagisn pon
JE ORI AN T [ NE RN 1)
A oy 55 oyl bond (g5l des (Gokew I 0oLzl
Ot 059 20,0V (Gsl> (S5l 45T 55k 4 28 S
Stoigel GO39y i @3 gl Jla g jlade
—aily b 38lgs s ol (O Jsaz) ol lis |y g maS
P e SoSTye (3l ploj o Glidre il la
5 i) Sl 55plaS o8 leesygl L

&bw

5 -5 5pslaS Slez ls ooladl g s3uyaeli s Coslae NYAF AY-R) JLu) oly; oY gaams «55,5LaS anli Lo
Dl lasl o lyg3 bl ol ailie 5 65,5laS Slaiod 3550 o3 4yt o b g 0,5 esly; AYAY L (a8l

(653 mg S 9 Uil

i Al b oonds b 55,5 4z as Dl b 08 Pl 35l VTR0 L wooly s ef clipol o) (g slas

LgLﬁu,».bs)) U;L..w.l.ﬁ Lg)..uw Lgtﬁjb’ ‘:P LgLﬁAM . |).9 9 69)@40 Sis oole s).,..w ;_)L.J).) 9 A.Jy » U] ).)| 9 ).L..x}

Loy did 1y0y) dguie (owgd 3 olBisls (]l sals pole



YO QYY) VYAE Sl /sl ojlas [ty Jlo ol g oligios

b psle sla rasy (Aeluropus littoralis) ysi ez o (Salsola rigida) ,ei ale. (Atriplex canesences)
M=V OV gt owgd B oBiils (ol ]

il b b o sl bos sy (g88 SYpamo Pl 13l AT g bogle vy wonly I e syl o] o5 liee
ol pole slatagh nlitle 650h slagls 3 Shoe 5 (5 (9 dulyd )0 5 a9 (J9d SLS 5 p el 5 JsSIE
FY-00 (MDY agin gwgd,8 oRiils ¢yl !

AOAC. 1997. Official Methods of Analysis. Association on Official Analytical Chemists, Arlington, VA, USA.

Anigbogu M. N. 2003. Supplementation of dry brewer’s grain to lower quality forage diet for growing lambs in
southeast Nigeria. Asian-Australian Journal of Animal Science, 16:384-388.

Awawdeh M. S. 2011. Alternative feedstuffs and their effects on performance of Awassi sheep: a review.
Tropical Animal Health and Production, 43: 1297-1309.

Bolsen K., Axe H. D. and Smith R. 1985. Urea and limestone additions to forage sorghum silage. Cattlement's
Day'85. Report Progress, 470: 82-84.

Buchanan-Smith J. G. 1982. Preservation and feeding value for yearling steers of whole plant corn ensiled at 28
and 42% dry matter with and without cold flow ammonia treatment. Canadian Journal of Animal Science, 62:
173-180.

Boucher S. E., Ordway R. S. Whitehouse N. L., Lundy F. P., Kononoff P. J. and Schwab, C. G. 2007. Effect of
incremental urea supplementation of a conventional corn silage-based diet on ruminal ammonia concentration
and synthesis of microbial protein. Journal of Dairy Science, 90: 5619-5633.

Demirel M., DeniZ S., Yilmaz 1. and Nursoy H. 2004. The effect of adding urea or urea + molasses in some
sorghum varieties harvested at dough stage on silage. Turkish Journal of Veterinary and Animal Sciences, 28:
29-37.

Durmic Z., Hutton P., Revell D. K., Emms J., Hughes, S. and Vercoe P. E. 2010. In vitro fermentative traits of
Australian woody perennial plant species that may be considered as potential sources of feed for grazing
ruminants. Animal Feed Science and Technology, 160: 98—109.

Getachew G., Blummel M. Makkar H. P. S. and Becker K. 1998. In vitro gas measuring techniques for
assessment of nutritional quality of feeds: a review. Animal Feed Science and Technology, 72: 261-281.

Gholizadeh H., Naserian A. A., Valizadeh R. and Tahmasbi A. M. 2010. Effect of feeding pistachio by product
on performance and blood metabolites in Holstein dairy cows. International Journal of Agricultural Biology,
12: 867-870.

Hill J and Leaver J. D. 1999. Energy and protein supplementation of lactating dairy cows offered urea treated
whole-crop wheat as the sole forage. Animal Feed Science and Technology, 82: 177-193.

Hinds, M. A., Bolsen K.K., Brethour J., Milliken G. and Hoover J. 1985. Effects of molasses/urca and bacterial
inoculant additives on silage quality, dry matter recovery and feeding value for cattle. Animal Feed Science
and Technology, 12: 205-214.

Keskun B. and Yilmaz U.H. 2005. Effects of urea or Urea plus molasses supplementation to silages with
different sorghum Varieties harvested at the quality and In vitro dry matter digestibility of silages. Turkish
Journal of Veterinary and Animal Science, 29: 1143-1147.

Menke K. H. and Staingass H. 1988. Estimation of energetic feed value obtained from chemical analysis and in
vitro gas production using rumen fluid. Animal. Research and Development, 28: 7-55.

Muela C. R., Cano E. A., Salvador F., Ortega J. A. Villalobos C. and Arzola C. 2005. Effect of the urea
concentration in protein supplement added to dry grass on the in vitro production of gas, volatile fatty acids
and ammonia. Proc. Western Section. American Society of Animal Science, 56: 365-368.

Mokhtarpour A., Naserian A.A., Valizadeh R., Tahmasebi A. 2012. Effect of feeding pistachio by-products
silage supplemented with polyethylene glycol and urea on Phenolic composition and gas production and
Holstein dairy cows performance. Iranian Journal of Animal Science Research, 4(1): 55-62.

Norman H. C., Friend C., Masters D. G., Rintoul A. J. Dynes R. A. and Williams 1. H. 2004. Variation within
and between two saltbush species in plant composition and subsequent selection by sheep. Australian Journal
of Agricultural Research, 55: 999-1007.

Norton B. W. 2003. The nutritive value of tree legumes. Pages 1-10 in Forage tree legumes in tropical
agriculture. R. C. Gutteridge, and H. M. Shelton, ed. Available in website: http://www.fao.org/ag/agP
/agpc/doc/Publicat/Guttshel/x5556e0j.htm.

NRC 2007. Nutrient Requirements of Small Ruminants. National Academy Press, Washington, DC.

@rskov E. R. and McDonald 1. 1979. The estimation of protein degradability in the rumen from incubation
measurements weighted according to rate of passage. Journal of Agriculture Science, 92: 499-503.

Razzaghi A., Naserian A. A., Valizadeh R., Ebrahimi S. H., Khorami B., Malekkhahi M. and Khiaosa ard R.
2015. Pomegranate seed pulp, pistachio hulls, and tomato pomace as replacement of wheat bran



b S5 D ladas 2l Lo 5 5005 Wb e

increased milk conjugated linoleic acid concentrations without adverse effects on ruminal fermentation
and performance of Saanen dairy goats. Animal Feed Science and Technology, 210: 46-55.

SAS Institute Inc. 2001. SAS/STAT User's Guide: Version 9.1. SAS Institute Inc., Cary, North Carolina.

Tedeschi L. O., Cannas A. and Fox D.G. 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 the Small Ruminant Nutrition System. Small Ruminant Research, 89: 174-184.

Theodorou M. K, Williams B. A., Dhanoa M. S., McAllan A. B. and France J. 1994. A simple gas production
method using a pressure transducer to determine the fermentation kinetics of ruminant feeds. Animal Feed
Science and Technology, 48: 185-197.

Singh B. and Doel, S. G. 1985. Effect of locality and diameter class on chemical composition of Quercusle
cotrichophora A. Camus ex Bahadur Seeds. Indian Journal. 5: 301-304.

Van Soest P. J., Robertson J. B. and 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.

Weatherburn M. W. 1967. Phenol hypochlorite reaction for determination of ammonia. Analytical Chemistry.
89: 971-974.

Wolin M. J. 1960. A Theoretical rumen Fermentation balance. Journal of Dairy Science, 43: 1452-145.



2
-_.le Animal Production Research
%} Vol. 6, No. 1,2017 (127-137) T

Animal Production Research

University of Guilan

Study of chemical composition and nutritive value of cantaloupe
silage in in vitro and the effect of feeding on performance of
Afshari lambs

K. Ghorbanpour!, R. Valizadeh?", A. A. Naserian?

1. Ph.D student, Department of Animal Science, Faculty of Agriculture, International Campus Ferdowsi University of Mashhad, Iran
2. Professor, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran

(Received: 1-9-2017 — Accepted: 5-22-2017)

Abstract

Two experiments were conducted to evaluate the chemical composition, gas production and also inclusion of
cantaloupe plant and its silage in lamb rations. In first experiment, the cantaloupe plant samples were treated
with 0.5 or 1% of urea (DM basis) and ensiled in plastic bags. Ensiling cantaloupe plant treated with urea
increased its crude protein content (P<0.05) and its gas production after 96 h incubation as well as metabolizable
energy and organic matter digestibility (P<0.05). In the second experiment, cantaloupe plants were ensiled with
urea (0.5% DM basis) or without urea. Fifteen male Afshari lambs were allocated to three dietary treatments in a
completely randomized design and fed with the experimental diets. Three dietary treatments were 1) diet
containing 15% corn silage without cantaloupe plants silage, 2) diet containing 15% cantaloupe silage without
urea supplementation, 3) diet containing cantaloupe silage supplemented with 0.5% of urea (DM basis). There
were no differences between the dietary treatments in the case of feed intake, average daily gain, final body
weight, and rumen pH (P>0.05), but N-ammonia concentration was higher for the urea treated cantaloupe silage
(13.5 vs. 10.8 mg/dL) in comparison with the control group (P<0.01). It was concluded that the ensiled
cantaloupe plants treated with urea can be utilized in feeding of small ruminant in fattening feedlots with low
cost and economical diets instead of corn silage.
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