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Introduction: Over the last half century, the shortage of animal feed in many parts of the world, including
Iran, has increased the feed costs of animal husbandry and it also has affected revenues from the production of
livestock products. Therefore, any improvement in nutritional management and increasing the feed use efficiency
in this sector will increase productivity and production. Adding water to ruminant diets is inexpensive physical
processing method that has had a positive effect on efficiency of ruminant production. Traditionally, adding water
to total mixed diets has been a useful management practice to reduce feed selection behavior by livestock. It has
been shown that adding water to the feed of adult cows (decreasing dietary dry matter (DM) from 81% to 64%)
reduced the choice of fine components over long particles and also to reduce the preferential consumption of
concentrate components (Leonardi et al., 2005). Recent studies have shown that adding water to the starter diet of
suckling calves up to 25% during the winter has improved their growth performance (Beiranvand et al., 2018).
These positive responses are probably due to the increased adhesion of feed particles, which has led to a reduction
of diet dust, condensation of fine particles and increased palatability and consumption.

Materials and Methods: This experiment was conducted in animal house and laboratories of Lorestan
University. Twenty-eight Lori male-fattening lambs with120 + 6 days old and 33.4 + 3.4 kg of live weight were
used in completely randomized design experiment with 4 treatments and 7 lambs per treatment. Dietary treatments
in which water was used at levels 10 (control), 20, 30 and 40 % were fed to the lambs for 56 days. Blood and
ruminal samples were taken from all of lambs at day 45 and 50 respectively 3 h after morning feeding. A
completely randomised design was used to determine the effect of different levels of water on the measured traits.
All data were analyzed using the GLM procedure in SAS. Linear (L) and quadratic (Q) contrast statements were
included in the model to test the effect of increasing amounts of water. Differences among means were tested using
Duncan method.

Results and Discussion: Results showed that increasing the level of dietary moisture up to 30% linearly
increased (P<0.05) ruminal ammonia-N, propionate and total VFA concentration, while pH and concentration of
other individual VFAs were unchanged among dietary treatments (P>0.05). Increasing the level of dietary moisture
up to 30% linearly increased (P<0.05) activity of carboxymethyl cellulase and a-amylase, while activity of
microcrystalline cellulase and filter paper degrading activity and blood metabolites (including glucose, total
protein and blood urea nitrogen) were similar among treatments (P>0.05). Intake of dry matter (DM) and average
daily gain increased linealrly (P<0.05) with elevating dietary water level up to 30%, while NDF and ADF intake
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and final body weight and feed conversion ratio was unchanged by the level of dietary moisture (P>0.05).
Conclusion: Results of present study showed that adding water to the total mixed ration of fattening lambs up
to 30% improved ruminal parameters, feed intake and growth performance.
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Table 1- Ingredients and chemical composition of experimental diet (% DM or as stated)

Shs pel oy 53 e
Ingredients Amount
g 20.0
Alfalfa, ground
pAS olS 50
Wheat straw
Sid juise dl 50
Beet pulp, dried '
X uLM)T Oyd 23.0
Ground corn '
25 ol g2 23.0
Ground barley
by Al 11.0
Soybean meal
PAS g 10.0
Wheat bran
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Chemical composition and energy
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Dry matter ’
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Ether extract ’
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Ca
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L Vitamin-mineral premix contained per kg: vitamin A 250,000 1U; vitamin D3 500,000 1U;
vitamin E 1000 IU; Mn 1250 mg; Zn 2500 mg; Cu 375 mg; Se 25 mg; Ca 140000 mg; P 2500
mg; Co 20 mg; | 25 mg; Mg 25000 mg; Na 25000 mg as NaCl; Na 25000 mg as NaHCOs3 and

1000 mg antioxidant.

daasl aals ) (5 puSda gad
chale PH Lol 4l molo (6 pme50 sl ol und o



1Y Ll ) oyleids A0 o ol ! (010 pole gleipghy a9 pii  ¥Y

bglo Mesl Wl (gl 3T colled auslone pglatods 13,5 5]
byl PHL) Yoo o) claud )3 i) lee S Jols STy
Se b Jobro yid s w8 9 40eSS wlyed 3 oo s (FIA
w585l 488 Yo Sodoty 3,5 Slo 43,0 YA glod ;0 4 3¢ o
Al d 2938 b STy S de clb g0l dan 1308
;3 oas Sl Sl 05,5 aBgte e | Silew sl 955563 Joloeo
Miller, ) b 03 (yeesd Oys)‘] 390 dLmM)’j] RS CRRV-NCIN | PR
ly e o > el 3 S5 Jos oo S A5 bl
Bgio | L 0,8 Al 3yl (Sl balses byl 5 s
el Sl IS 55 ) o S (93 b Ty 2903

(Lowry etal., 1951) 3,58 cyuss diged (piigp oyljue

el 5 55 09>

FOR] AW SVESR ol Glises Tl Pl i Ceps
03955 9 PU 0B S5l Jolod) oy (b (slaeomiul,b
SbeSagy 0 bph dan | (61505 o sdey BIST 5
& aolb byl g oa s plosl (EDTA) slisl s o3l (ggl>
930220 y9o b olKtislojl )3 ladiges 50l ol U] oK s Lo
9 U joady ylw DS Sl 4z s (gled ;o 4BNO Gtedy
ous 02> 518ty (slacsdig e 5o 00 L (glawsdy s
35 058 561 5, b

Biges o luowed & 325
sla gy ol p baiges Jlodle g Sis o3l l5e
S Todngd ) Joloeol SUI e (V) 23,5 oy 55k |
SUI 5 (¥) 15 e (V42+) AOAC sla 59y b | (ADF)
9 G g 09 B9y b | 2 58 (NDF) (235 osngd ) Joloel
S )50 .53, s bre (Van Soest et al., 1991) 1Ko
ol ol ol jlesli wl b ilojl slacSTyes o s g

0,5 ue (Agilent Company, model AA240FS, USA)

S lol 4550
bl l38le 5 GLM g, 51 esliiul b ool cudey (slanodls
& by sl odls 5JUT (gl (SAS, 2005) s_s 4, jo5 SAS
2390 125 Sl Jdo (Sl 5 Ss5 (slmaominl B ¢ a3l colld
:Ca.é)f )|)§ DJL;I:.M)l
Yij =+ Ti+ej

Sl adg) i e Yo B Ve lise s 18 baply oles
4eSd Shgize PH lal b sy H93 PH 2 3l (éte )
Slgioeo o A (650310 Hlow e PH olKiwd bawgs alolB
P VY po sl g 0 03l jgee JUiie )l Y ¥ 5l 40l
Wl ol 4 do 3 YO s | bl ji) i +/Y 4eSls @olo
55 o5 > 1 oslizel b 58 oy (sl 5T g bodigas 00
Vo bl 5,8 4 (Chrompack cp, 9002) _3l,5sle 5,8
o Sl coizmen b 00l Jasl 3T g, b ol)S 5l 42
ale o3 ke gy e Lol caseSs (Sbigel g clale
o bglsee Mals” Jloyi +/Y 0 )1 sl ) o iy L 408
A Jame 3LF 5l da Yo slod b b a ey g
Oasias 6503l cgs (Broderick and Kang, 1980)
bgad oliSa llons Blo 4ess mle el mlo (Sligel
Gilwlis 5l 9 0 Soaty il wo 4BBY + Cdedy Be v+ Hed
Sl s sSee @ b ol otdgSee 00 (ljeds aigas b 5
Sl Co S 9un Bpme 1y S 93 9 J3b yidg)See VB slade
3)S 5lw 43020 (glod b (g)lory pd ddBd gy Cdedy g bglee
b (5058958 | 0Kt > bawws o5 ¢y 3 pus Ly WD 000> 1,8
b 5 5 pSojll (Sligel (3sy Olie o9l SV 5o Jsbo
.(Broderick and Kang, 1980) sé gusual dg3g0 (sbad Il
Yol o 525 Jols 40055 9 S0 slome ] Clld
ol Wl 5 o SIS 25 alleb V5l (i 55 S
A 03] (a5 9290 Slasbyy Lol 2 4SS mle 3 3929
&l ldigel a8 gy ©ygo opl 4,8 b, (Agarwal, 2000)
Sl 5 033,5 Sgske il Do -G 93 L g Ak Y+ Citody 4raSih
p2393) ml g S 15 b ey Qs 005 pglaer <y
2 li b Bl ) aeSd mle eyl bbio 5 545 1,8
Yo deds 35 il ax 0 Hlas gled D YV r o0 5o0 b fauis yiibus
Yol w o w89 S Cullad yesd gl p ol Cwoddy 4>
PH L) Ve /) i 3k 2 ko Sy Jols Ty bl
S35 ko </ 5 40K a2l b <10 (FIAL
2 YA slod )3 48 39 (g Gyt &) 2o > S5 sk it
Sl oSy balors 30,8 435S0l el S oy 01,5 5L
Sli 3l 1l o Sy Jols 88 Vo ol 355,500
Sy g draSd dlpd il o G (AL il PH L) jYse o/
d91 (lymag Glgie ) b0 )3 G ok i S5 )Se 5 e
05wl oSSl 0550 Celw S oty 35 lw 53 YA lod jo
OiSTy byl ¢ Slo 2l culld awlbxe jglaieas .85 1,8
SeFIAL plp PHL) Yoo o) land 3L i oo o Jols
@) Vojlod eily (Slo Sl p)S /0 g Sl wlpd i e
S VR LIV VIR S| NP ESSL R W PSS I SOV PR PYe



FO .. bl Sols 0z 5o o iliso gl Ol 1 oo ) Sod g gy

y lgmgy 9 Sliosl (Jgo o g S )8 02 slase]
5 Sl b Slllagial lyssr (Jge Canmd 2 6,8 Bl ol 2ol
a Ol 29380 (6,500 inlojl 13 bl Slgngy 4 Sl Caus
bt | g Sligal clale PH p (6t (5308 sladllo o5 0y
Sy slagls (Leonardi et al., 2005) cusls 4wl 1,6 oy
syl b anslio o Siis odlo Lo )3 Y (g9l 0 Lokl 448
b (s 0le duo 53 YA) oS Cuslsy (gl oy bosd 4ims

lllonl o llly 51 3V (Jgo oo 9 305 SUsngyn Joe
.(Leonardi et al., 2005) sl

daasl 039 ySue Slags T callas

ol Cullad i g9y 0 Cugb) ilisee ol ]
slooy 4SS () oo 53 4iB> 3 2 5) (29500 Sty den
Sob> w;Le)i oy Cuwload oo LS Y Joda 10 (sylop
=S58 il clad (s Gl el Cugh) ilisee pglas
Db 0302 Cugly diopd Ve s U el Wl g 5Yolus it
ol s S So elop il Colled 45 s | b 5 oyl (P<-/+0)
b s 3l )15 586 cos Slo LS ajos cllad g Yol
(P>+1+0) 258,55 )18 cuglo) o (as s

iy )S5,800 Ysls Jito (S90S i ol il A
S pSliaS gly > (Slo LI iS5 slae 5l 5 Y5l
2 sladllas 4 ST aitn Pl g8 5 pud 4o 5 S8 (o]
slom Tl (g9 ol g b o 4 0l (39380 56 L ala
Sy S 4y sl ou i plonil S (29,50 (Sitdg)a
cely Shgs il (Saua g ble JolS oy 4 Ol 3381
e (S )5 Cullad Gl g oy ) dgle St By as
Casl 3500 son T called alsdl ol 5505 s sl 003 Yk
by deeSd 4 3959 5l S8 (St dlge a5 2L L ool
g Sue baw ¢ bl ad o5l ol 3l 5610 5 wloas
3 5 w3l Mol LT aSi) oy ol aly jialS 4
b 5l Wl o 5T ol ]330 bl o a8 > oLt o5
Jba plyie |y (Mo 1 gaw (ogad 4) Cugb) wdaw (il
ol a5 45 (8 Jsgia) ysSde slooyn )5 STygs by e i3l
W w351 el 5l 250 (sl yimags oS 035laniS Bymo 38l
2 4aSs Sligagp ozt 1y Gl 315 Cos Cas! ool

5k el oyl p 510 Sl oo y5da 0y

)}"I Ti dosly JS u.;;l.“m Y| ‘)Jéi dy90 Ch o :Yij oT 5 iy
Al oialojl slbs S g odlesl Jlogs b

A ) CalesS plgisds aply adgl 5 0 Slas (sloodly (4
ool Jso 5l a5 5,Sdos s bgsye (slaodly 3JUT (gly s asd)S
105 ool )

Yij = Ti + B (Xij - )_() + 6jj

s AL S Stk 3 o 3,00 o Yy 5] 9 S
ij 9 X 0:5be b adsl 39 i (o)) oy B o milo]]
O90)) baw 5 oal Caw st Glao 1Sbe 5 b o (B3las (gl
W8S 5 dulie 5)90 80> gy (5l stne a3 9 (S

daasid juadl sladaiil 8
d).m.?u dL&adob_w])B L9y 0> u.s9]o) ol C9.E_w );l
TS w;ln)i oy sl onds ool LESY Jodo 10 4l
2 P>+ /+0) 22515 aeSs PH (6l oy calises zglaw
oy Casby Ao Vo o b5 Slisel ooy cale o8 Jbs
Cagby o)y Guli8l (P<:/:0) cdly Lilidl dad &y oay
JS clale as bl el to pn e o b tlojl slaoyen
s ganl il e dilbio] Jold 418 Gy sl ! ple clale
doyd 5l Cov Sligngy 4 Oliwl Cuwd g & lggil «l g
insk s b llas (P/0) bS5 5 b o o s
,5b pac (Beiranvand et al., 2016) cus | oad (355 aneSes
[(Leonardi et al., 2005) cuo 1 oads (5135 )3 oy sbasw |
oo i g of pde Cubl 5 GiE oy pB By clale
Sl A S Sligel clale ) ppe Jols 8 Siid
ro 3 Ve s b gl s Gl (SLigal o0 clale
Caw | odg) )9§J.A 0> 5 )m.n» S odbo o.é).-a..o )bbd) Ylois|
Sl 00 Fl> 59y d)_aa.a J’ul)ﬁ‘w_w P )9> L)] 4
1315 ey il ladlla p sl gl B (0 Jsas)
03,5 (0)ls5 ol 3 jl e Sl 5 (29)Sse ol Ralj3l
b longy Jgo pa—w Lilsél . (Leonardi et al., 2005) ¢!
Sy By al8l sy S50 gy I3 oliee Gl
s Syl (Beiranvand et al., 2016) oL ;584 oy
Ol 2933l &5 15,5 leie (Beiranvand et al., 2016) .l
JS clil o 30+ paw b s 0 ol 5 I3 0y 4



1Y 5l ) oyleids A0 o ol ! (010 pole Gleirgly a9 pii  ¥FP

Slan ooy 4aSh glo (630055 slaaztiunlb 1 Cashy Gilises zsba (g5l aialojl slao e S1-T Jgoa
Table 2- Effect of different dietary moisture content on rumen fermentation parameters of fattening lambs
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NHs-N (mg/dI)
IR o glasl JS
() s 3> Jsnies) 90.1°  931®  969* 933P 211 0.03 0.04 0.18
Total VFA (mmol/l)
(s 2 Do) Sl g 56.5 58.9 57.6 2.07 0.31 0.41 0.65
Acetate (mmol/l)
» Jsacse) Sligngn
(s > 172° 185  199%  189% 0.64 0.03 0.04 0.23
Propionate (mmol/l)
(e Jpocda) Sy 9 5 124 128 116 0.49 0.43 0.57 0.19
Butyrate (mmol/l)
» Joeishes) Slysggil
(s o> 2.42 2.48 2.53 2.31 0.13 0.54 0.63 0.31
Isobutyrate (mmaol/l)
(e 12 Jyocshe) <1 1.32 1.34 1.29 1.27 0.04 0.28 0.31 0.62
Valerate (mmol/l)
2 Jsacshe) g !
(52 s> 1.06 1.14 1.10 1.04 0.08 0.61 0.76 0.35
Isovalerate (mmol/l)
gty & Sl o 3.24 3.06 2.97 3.05 0.15 0.67 0.34 0.47
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(Fdishe o 4d> y 1015) (6o (slbo 4aSid 09)Sin (slama T Cllad py Cosh) Ciliseo ol (ol (alojl slaope S1 =Y Jguar
Table 3- Effect of different dietary moisture content on rumen microbial enzyme activity of fattening lambs (U/min/ml)

(2253) 0302 ) Cugl s dolsie Sl lie
i Level of moisture in the diet (%) 3kl (gllas Jlezl Contrast
Js oSobe S e ) .

Parameter

Control 20 30 40 SEM P-value L;i;r Qi;rggc

(10%)
Yoo o (uS9r)S b b b
Carboxymethyl 22.8 24.7% 2862  26.5% 1.44 0.03 0.04 0.36
cellulase
Y sk iy S Sn
Microcrystalline 5.13 5.16 5.68 5.73 0.36 0.43 0.14 0.96
cellulase
GBlo 26 40 el 19.1 20.2 246 21.2 171 0.15 0.13 0.21
Filter paper degrading
el 601> 612 7287 682 3.14 0.02 0.03 0.34

a-amylase
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Table 4- Effect of different dietary moisture content on blood metabolites of fattening lambs

(Ao ) 030> ) Cugloy s Solsio il lio
i Level of moisture in the diet (%) 3kl (gllas Jlezl Contrast
J S ke S ~ o

Parameter

Control 20 30 SEM P-value LT:(;I‘ Qi;;rgzc

(10%)
(o 2 5 ) 5555 773 717 785 779 0.46 0.34 0.22 0.29
Glucose (mg/dl)
(s 3 £)5) PV g0
cellulase
2P S ) s> Sloysl 039rs
(i g 3.68 3.79 3.83 3.77 0.16 0.61 0.67 0.59
Blood urea nitrogen (mg/dl)
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Table 5- Effect of different dietary moisture content on growth performance of fattening lambs

(Mo yd) 00> 1> Cugloy o Solate luslde
il Level of moisture in the diet (%) 3,85kl (gl Jle! Contrast
Js oSike Sl gne . -
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Control 20 30 40 SEM P-value Lﬁ:ar le;;rz';c
(10%)
(397 5% £)5) sise Slge B pae
Nutrient intake (g/d)
i odle 1610°  1686°° 1795% 1777 51.9 0.03 0.04 0.23
Dry matter
ook 1496° 15690”16711 16547 455 0.04 0.03 0.19
Organic matter
P oo 262° 273 201 2g8® 7.66 0.03 0.04 0.25
Crude protein
st 0xizg 3 Jolousl 3l 485 504 539 535 18.7 0.14 0.11 0.21
Neutral detergent fiber
Sl 02y )3 Jlonals 1 255 266 285 281 11.9 0.16 0.13 0.19
Acid detergent fiber
by 3 Slas
Growth performance
(H%Ls) sl Oj’_ 33.2 33.2 335 32.7 1.88 - - -
Initial body weight (kg)
(F_)S#) e O?’ 514 52.6 54.1 52.7 1.06 0.34 0.22 0.31
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(p5545) 0 A8 S5 182"  195% 2072 201% 0.71 0.03 0.04 0.18
Total weight gain (kg)
2 &l s PR
Average daily gain ()
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Feed conversion ratio
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