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Article Info ABSTRACT

Article type: Background and Objective: Soybean meal is typically rapidly

Research Full Paper degraded in the rumen; its current price (56%) is higher than that of
meat meal, and a major portion of it is imported into Iran. On the
other hand, significant amounts of meat meal are produced in the
country's livestock and poultry slaughterhouses. This study aimed to
investigate the effects of replacing soybean meal with meat meal on
growth performance (weight gain, feed conversion ratio, and dry
matter intake), rumen fermentation parameters (pH, ammonia
nitrogen, and total volatile fatty acids), protozoal population, and
blood parameters in Mehraban lambs.

Materials and Methods: In this study, 28 male Mehraban lambs (4

Article history: months old, average weight: 36.20 kg) were fattened for 72 days (14
ReC?iVedi days for adaptation and 58 days for the experimental period) with
Revised: two different concentrate-to-forage ratios (60% concentrate and
Accepted: 40% forage for the first 25 days, and 70% concentrate and 30%

forage for the remaining 33 days). The lambs were randomly
assigned to four treatments with seven replicates per treatment in a
completely randomized design and housed in individual pens. The
experimental diets included: 1) a basal diet (containing 10%
soybean meal and no meat meal—control group), and 2) second,
third, and fourth treatments: basal diet with 25%, 50%, and 100%
replacement of soybean meal with meat meal, respectively. The feed
in the first fattening period consisted of 40% forage and 60%
concentrate (higher protein, lower energy), while in the second
period, it consisted of 30% forage and 70% concentrate (lower
protein, higher energy). Lambs had free access to their daily ration,
which was distributed at 8:00 AM, 2:00 PM, and 7:00 PM. Growth
performance (total weight gain, daily weight gain, dry matter intake,
and feed conversion ratio), rumen fermentation parameters (pH,
ammonia nitrogen, volatile fatty acids), protozoal population, and
protozoal population blood biochemical parameters (glqcose, triglycerides, cholesterol,
growth performance urea, albumin, and total protein) were evaluated. Methane
soybean meal production was also estimated using equations.
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Results: The results showed that replacing soybean meal with meat
meal had no significant effect on growth performance but led to a
16% reduction in meat production costs (P < 0.05). In the first
month, lambs receiving 5% meat meal (277 g/day) had a higher
daily weight gain (32 g more) compared to the control group (244
g/day) (P < 0.05), although higher temperatures (above 25°C) in the
second period reduced feed intake. Consequently, the feed
conversion ratio in the second period was 5 units higher than in the
first period. The rumen pH remained stable throughout the study.
Ammonia nitrogen levels decreased significantly with meat meal
supplementation (P<0.05) and were even lower in high-concentrate
diets (P < 0.05). Total volatile fatty acids remained constant overall
but increased in the first period (P < 0.05), while methane
production (P < 0.05) and total gas output (P < 0.05) were lower in
meat meal-supplemented groups compared to the control. Replacing
soybean meal with meat meal significantly increased the dietary
metabolizable energy (P < 0.05). Rumen pH in live animals and gas
test results were similar across all four treatments. A comparison of
fermentation parameters between the first and second periods
showed that rumen stability was achieved in the second period, with
no differences among treatments. Except for ammonia nitrogen, all
fermentation indices were higher in the second period compared to
the first (P < 0.05). The protozoal population was not affected by
protein source but increased with higher concentrate levels in meat
meal-containing diets (P<0.05). Throughout the study, only blood
cholesterol levels increased with meat meal consumption (P<0.05).

Conclusion: Meat meal can confidently replace up to 5% of
soybean meal, resulting in a 15% reduction in meat production
costs.

Cite this article: Ebrahimi,~B., Nourian Sarvar, M.E., Moeini, M.M. (2025). Replacing
Soybean Meal with Meat Meal in the Diet of Fattening Mehraban Lambs: Effects on

Performance,, Rumen /Fermentation, and Blood Parameters. Journal of Ruminant
Research; 13(3),

© The Author(s) DOI:
B Publisher: Gorgan University of Agricultural Sciences and Natural Resources




PR 2 N> & &
UUMJ‘W JO U"'QSJQ. @
PrEo-£YN) i le LiLS
TrEio-£TOY 1 Lig wO LLL

cph T o
D% R ;
"é’qc\.-‘j,, N2 =

2 29062 50380 5319 93 S0 33 0 > 10 CuligF 3393 b bgw MRS 9 N>
Gé,é‘shm!,é,m”oéﬁwﬂm

T gdgedazme Mo g 0L g el pldees  antl ol 5550
Ol wolisbe S g5l oKl ¢ (g35leS e s wl; sl ¢ anb @t«a) S3a3S s ool psle 05,8 Wyl s 4:>‘_,»T Ji;l:‘
M.NOOTi yansoroor@basu.ac.ir :asbll, (ol ul lhes i Jo g ol ((53,55LES 0aSiils  alspske 05,8 Lokl T
O ) eolzile S 3l oKy 535slES iign 3 poke 0dSC2I5 (oanb e 5 (S350l s crlalpale 03,8 sl
Onl colile S g3l ol8Cails (s 3,0LaS dige 5 poke 0aSHils (b e s S3sLES G el e o5 S lisls T

oS> e Sleld
JL;-):QT;,._«.;BEJJ_JJ@«_;FJw)auﬂyﬁwliydle;ﬁ:d.uj@b llis ¢ 5

Sl 513, Ol 3 0T sdas iy 5 0351 St S 53 51 SOLS (o m0l) jsls SR T S A

S e Mg )fiS)xb)fb el s js i S 5y g s (B slis ORI
Ay o, Shes i S 53 b bge deS e Sl ey aadllas ol 5l Cols
4pH)4.w.<.wﬂ.a.>JL§l.Auﬁ.>Lw (i osle Jjwjd\)};'- J‘L"‘\": ‘-"1)‘*’ WOl w\fe\)

2 S sl bl 5 500 Cmmer (S 15 ot Sladenl 5 SLsal 055 55

25 Ol e slao et

ol mU

‘P b
YUY 05 poSladiols £ w0l ge 315 5 5o YA candlan ol 5o ila g, 5 5l g0
S 53 b (a3l 6553 5,0A 5 G 3luan 5o Sl 55 VE) 555 VY Soewy (p S kS
Loys Ve 5 dsl 5o, Y0 g absleo s s £ 5o mlaiS Ao j3\) wisle 4o mliis osla
Ll = b Sy B s L 1y s Sl (s 50T 53 absle do s Yo 5o mlcs
LA 6y e (g8 laol Kol s Olas o 53l STV 5 oles £ el sl
035) Ci S 53 Ok 5 LphlnS do s Ve b)) al e els lesl slae

IS oz Ve 500 70 S bl o tpslexr 5 o o3 slasles ((J S (SIS slaosly

Vs adsle oy b S5 bld Dl dslesss 53 Sl p Ci S s L L i Sy

Vo el s esn 58S J g o (ReS (G55 5 Al s ) o SleS Aoy S e

oot Loy o5 (Rl S350 5 S s, o) o mlaiS Ao pn Ve 5 adgle oo BEIFES

A s VA slaele 3 S| LBl s 35 W35 0 4 45T ) 2 Shas

e oS

(J._)_J_.J %M}éﬂ&.«i}aéu cd.sb‘}‘) Q)j JL:»_\JS‘ ‘JSQJJ J:"i\jg\) .L:) }ﬂa&
J&.TJ).};JJ'.‘,W‘()‘}; <2 sladu! cOSL:))ﬂTCJ)‘ cpH)WMLSLAW‘Jﬁ
40)}‘ ‘JJM‘%MKLS; ngj_Jf J.AL_.\:: L}J_L:«."_&}.::) Q}.} L}J”L:‘w.:_.&).:) 6LA4M‘J.3



mailto:m.nooriyansoroor@basu.ac.ir

A J)}T)_.z

bl ol iy s Shas ol ime il s 8 5o 3Kl 45 3l 0L s laadly
Loz edslels 53 (P<2/00) wd ca S )5 ai e (sdo ) V1 JalS 4 s
Cle S YE) IS o5 5 L awslis 53 () 3 p S YW) a8 5o s do s 0 siSil
3 ) UL glos ax ST (P<e/00) dnils (g riay (5 il La, Rl e S YY Jslas
G B pad 4 S S1p st G pme Rl o ge p 3 05 55 (B8 Sl 3 YO
Lle (SU Ikl bae o pled ;s pH cla.d A sl esss 5l min Al 0 pgs a0 LS
53 i (P<e/v0) Gl (gl ime 2alS i S 555 035580 b SU el 055,25 Ol e
o Ll Saliesss IS 53 18 o sladed (P</00) 55 a8 UL o mluiS L slas
s 8 S 5 (P<e/00) Ole W55 &S b 55 (P<2/00) il iulsil sl ey o
G S a4 sl Ad 2SS S o 035l L als oy S L oaslis ;5 (P</0)
IS e fta ol me osban b e e sl (655 e 45 S OB L s gl
wlin Jl Sler aen ) 58 O30 e ols - s anSa pH jasls (P<3/0)
SOl S g3 0552 55 s e 0L e s b dl o) 50 5o e slaariinl pranglis s
(Sl 03925 31 b a3, s s Wl o G5l 0L Jlas ez @mlis 5 o
Cpmaz (P<e/00) Wolois i sl e)so 4 Camd £33 055 55 e Sla 2t s aas
588 50 BliS dos U Cow J S8 g e 0 s absn
A iy s 5, Camer S5 S sos ok Slae e )8 8,ElS Ao s O iy L
Sl SRl a8 3y e L O JasmelS e LS o5 S 0 (P<v/v0)

(P<s/v0)

GG 5 S L e S 5 K A3 0 B Ol e |y i S 3 g Olisebl L g 8 amess

Spdneol- i A5 aia 53 sde s V0

ONT QGBS 5085 s s o Slatomind b 5 anSd pess o Shas 1361 0l e (sols 2 slae

DOLIL:

OB 5 © OB S b mlin 5 (5355158 ke oKl 2 20




OlSed g (sl l jo e [ g0 By )3 CundS 1391 b bgw IS Syl

$AV 1, Lol i «ils  slae g o a0 oale
Gl eals il 3l sl o, S b avslis 53 Ao s
olis 6,55 andllas .(V44Y (I, Kes 5 Plaisance)
Ssb DUy sme o oS Solo sy e oS 5D
S S O3 Rl s S 23l pale oy
B i Ol Sl IS L 4 Jlaol 4
«S Jls 55 .(Y++Y OLS%a 5 Nsahlai) il
Sl i S a5 S el eals Ol slarilas
2 b s Ao g sln bie Kl Ol
(Y+V¢ Davis s Rossi) Cosl pls o

35 Sl el al s 35S (S5l slae 5o
o b IS Gl 4 pb A IS Oluls
=l S e osls QLA 5 oy 5, 0N e
L bS5 | do s Y/0 Jliie Ol 55 e
(Y21 O, 5 Lira-Casas) » 5ol

oluls sy 5l 56 Lallo and Garcia(V44¢)
el (Solsmy Slre  OALS 1y Hab A LiS
OLL 505, S ) p by adS sl ks s
el 1 0l Sy e onl Ol e Lilesls
) OIS s Kamali lallas 328 Ly o dles
esls 0L UL (,lsiiglae s 53 (XaYY) 5704
Sl a s Sl | o b il IS Ol e oS
S eslizal ek AEHkES Sluls ag 5l of

50 GRS O g S s anlis
OB Sl s oy 53 05588 mbis Olgs 4 Ly
0/4+) SLs el 055,20 Olyee oo S &S 31> OLES
s dy pseb il 035153 bS5 GUsa e
ool 55 mamen (144A (O, Sea 5 Bohnert) el
Ly IS U ales gy oo 50be 6 ol 0l
S ol e 3 1 aesls Sligel 0555
055 ol 5 esle .(144)Y Jordan 5 Hussein) sls
o3 OVA L VA s s Slgime S
3 s =3 3 2L sk sl 5 050

CVRU

6“5@)&—.}‘5 LFQJQ QUW )\ C/—\;; )Jj'f..
Slre s s Sl el UGl &S o3y 5508
Lo e lalyly 4 55d8 5L 5 andla 1) 6ol
oslaad (YY) O, Ka s Kamali ) aas oS,
Sl o s Olse 4 S8 55
55 O Il sl el Ll e b s S
s a2 B, s RDP) a2 |G 2
Lily o Wb caS L 8 0 4SS 53 (UDP)
Gy S falS 5o, aupa JalS o
4_7-‘).7 l_: AYVq QIJKMJKamali) Jj..fu d]a."w
RBJL})JOTWWJJFJQFJ
ol el o8 S 555 51 5018 (A ys 071)
g0 MREI SB s e S Olsea SE S 0y
Davis sRossi ) cul 4 S 515 ool axrg
C)_.;)‘}AY' )ﬁ)bdbﬁ‘ﬁbéﬁj‘ (Y'\i
L_.s [ . k;v.?‘\.«.::u Qxl.:d \\/0 Jl.)a.?) tﬁ}"“’ 4.“>:S
A_SU‘—J'.g_goJ_toJ_:e-)b(aJ_“o.—)J Loy e g_.)\,.w‘i;-l
w;)bﬁfiib LS)M)\))}.ZGA tJJ.«a.o 6)‘);.’,
oalaiul )).J:dp J»:J)J )_}c.laj fb él.bc[f)u.s JJL;
b oS sl am (ol (SSs n me or

AL LSl Wls e
b o 5,5 5ean 5o «Solan slaey 3
03,550 5 s s S35l 5 038 sl
YoVt Ol S g Lira-Casas) oS o
A ol by (Y004 O 5 Shahrbabak
BLIergt JJGJ:G SS9 2 CLA 3 eslaal )y 2
L5 Bl o2 Sulsn Lo p o 53 4SS
Sladenl Ok 2 2lainlsn oo Sl (8 sl
Iy 040 O3 dmel 53 g edls J"’J«bﬁ‘ B aJ})sa.;aﬁ..:.aT
s Vipond Y4VA Brun s Theriez) Lizey 55

)‘;}—.’: d.)jj_'%‘ S C.,_w\ ol Lesl (\"\/\"\ 4&‘)&@



EXT ANy D)Lo.a.:} AY 0,93 ‘utf.ws)lpw » u.whsf

Ao dslesss 5o Sy s alle 055
o LS Ao N s bsle don b LS 5 Juls
(¢S o BLS LC 28 (553 5 i s o)
oy Yo el ‘p:a)ﬁ):«_?‘_ﬁlb);aﬁ
3 S G sm) o SllS dos Ve s aisle
St Lo 23 (L5 058 HO: 2y (635
Shss 5 Ladls oo mws 395 4l a_),_a.-«;.cu'\;\j
Slge 5 bS5 s GJJJ\‘\)H A glacels s
Y o) Jslas s u_.i.ibaﬂ Sl o oas |55

Lol il

Sb o) Jiu RSPV RPY &A&:{.uj slae o (:L»J
Jizes o315 SOl eslanad b (sl cele VY
5 HAd s (pS Ve B Y 255 L) 55055
Shs Ldd o 5 €y 05y SRl ol
55 dclons

B3 Sl oSS G a lp e dd o e
(ED) sl atls jalul 5 soiusls p By55 5
A el 5 dslas O s i

Sy p SIS SGinsd x S|y it ¢ 5 = EI
o YA plas (sl Ll B 3 81,55 @555 5 e
s s s Rbesley s sk bl
sl plad 3 aliligyiglone o 51 plaas 5ol
N Py P 6))&';*# S S 295 JeaeR
L s S (S sl Olse b A e
Lol (" Jsis) ADF 5 NDF (s 5l o las
355 ead (Chemists, 1990) s bl gla 5,
o Sop Nl il es S ey o ) I3
Sialesl laz B 5 JSLa 51 (USP, 2005) U sall

A edaline S0l glalis s A

5> .(V44Y Ol LSea 5 Parsons) ol i s
IS sl ol slre p lae o b as i
Y ol e - (144 Jordan 3 Hussein) U s
b)b_é e~ LQLAJ.:MJ‘JSC,\M.G dﬁL«)Jﬁ v\nﬂ)b
Aloss ol slae o S b s clsls 153
oslle . als 2alS 1 of aleysg 5 o3 byt b
éL_AeJ.g Qj_>- b)j‘c]a_»v)} 6)‘;;5—.“"“ C)b_::x;
(Y++¢ Thonney 4 Dabiri) sl sdaliv )l »
aalllas ol 5l bia (O Dlla-lUs 4 4 o L
Ci S 5 b L JS SOl S e
4..».{_..2 Jduuw'_? duu.a}u c(&.&;— bJLA k_éjﬁa.d
s s S sl bl s s Coner

25 Ok e

9, 9 3190
Lo sl e o ilesl gla 25, ol o5

ol slSs Slly SUt] a5l Jaal e
Ob e 315 51 5o YA candllae opl s .6 aul
(S sASYVUYe £ 035 SSLa) sls £ BT o b
3 G5 3 Gl 535 VE) 5 VY Sden
LIS b 5l el ol Ly ((—2alal o593 55,00
pobed o LSSV s ks b el ol
P R USSP I - PRVINPE IV g P L P
s b adleS o Ve bld) wlo e el
03> Slasles (U8 05,5) i S 555 O
Voo 500 Y0 Sl Lal o teslex 5 pom
ey 2y S35 5 L L S Ao
Sl Lo el glae o5
5 G5 Slymme a5 5l 5 LiAs a5 (NRC, 2007)



OlSed g (sl l jo e [ g0 By )3 CundS 1391 b bgw IS Syl

(LC oS 0 5Li8) oy skiaslsn il enss o3 salesl Slae o abard S 5 5 4l slsa =) o

Tablel. Ingredients and chemical composition of the experimental diets in first period of lamb fattening

Treatments La L3 Ingredients (A2 33) o 13!
100% 50% MM 25% MM* Control
MM
15.00 15.00 15.00 15.00 Alfalfa s
25.00 25.00 25.00 25.00 Wheat straw S ols
31.00 31.00 31.00 31.00 Barley e
0.00 5.00 7.50 10.00 Soybean meal b g S
10.00 5.00 2.50 0.00 Meat meal R ST
6.00 6.00 6.00 6.00 Wheat bran S g
8.70 8.70 8.70 8.70 Poultry manure o sS
0.30 0.30 0.30 0.30 Urea ol
1.50 1.50 1.50 1.50 Sodium bicarbonate SAL LS
0.500 0.500 0.500 0.500 Bone Meal Oyl 535
2.00 2.00 2.00 2.00 Minerals and vitamin ool g Gdre oS
premix
(42,3) sless LS 5 Chemical composition %
9593 96.07 95.87 95.53 Dry matter Kis obe
75.99 75.13  76.85 75.57 Organic matter Sl esle
19.94 2094 19.02 19.96 Ash Sl
15.73 15.51 15.23 15.64 Crude protein P S
6.15 536 434 4.64 Ether Extract e
39.63 39.58 39.58 39.53 NDF Lt ey g 55 Jglonals b
20.35 2037 20.39 20.42 ADF Sl oy 53 55 Jglomal o
9.81 10.40 10.02 9.28 ME (Mj/KgDM) Sy ot BB (655

Vitamin and mineral premix supplied per kilogram of diet: vitamin A 85000 IU; vitamin D3 27500 IU and vitamin
E 2800 IU.
*MM: Meat meal
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Table 2- Ingredient and chemical composition of the experimental diets in second period of Lamb fattening

Treatments s L3

Ingredients (A2 )3) o o |52
100% MM 50% MM 25% MM Control

10 10 10 10 Alfalfa e
20 20 20 20 Wheat straw S s
49 49 49 49 Barley s
0 5 7.5 10 Soybean meal U g S
10 5 2.5 0 Meat meal S e
2 2 2 Wheat bran S s

5 5 5 5 Poultry manure Fp 3
0.10 0.10 0.10 0.10 Urea ol
1.5 1.5 1.5 1.5 Sodium bicarbonate SAL LS
0.4 0.4 0.4 0.4 Bone Meal RPN
2.0 2.0 2.0 2.0 Minerals and vitamin premix Coeltyy Sdee oS

(A2,3) slesd oLS 5 Chemical composition %

95.93 96.07 95.73 95.93 Dry matter Kt osle
73.90 75.12 73.81 73.95 Organic matter Slesle
22.03 20.95 21.92 21.98 Ash Sl
14.24 14.39 14.42 14.03 Crude protein P S
6.43 3.43 3.34 4.07 Ether Extract o
36.06 35.57 35.75 3577 NDF L ey gd 55 Jleesl i
16.75 16.60 16.72 16.74 ADF el 0y 55 55 J el b
10.40 10.99 10.72 10.58 ME (Mj/KgDM) Sy o g LB 551

Vitamin and mineral premix supplied per kilogram of diet: vitamin A 85000 IU; vitamin D3 27500 IU and vitamin E
2800 IU.

NDF: Natural Detergent Fiber; ADF: Acid Detergent Fiber; ME: Metabolisable Energy
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Table 3. Proximate analysis (%) of the meat meal.

Dry Basis Component
ot esle Solud b e LS
94.65 A DM
56.80 Loy cp
23.52 Aoy EE
25.73 Loy Ash
57.00 Sged g SN0 53 /0555 0 S e TVN

DM: Dry Matter; CP: Crude protein; EE: Ether extract; TVN: Total volatile nitrogen.
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Table 4. Comparison of the effects of meat meal levels on growth parameters in Mehraban lambs 58 d.

P value SEM Treatments Growth Parameters
Time Treatments 100 50 25  Control Kg
] 0.800 105 348 357 380 363 Initial Weight sl 03s
- 0.747 1.14 473 497 503 49.9 Final Weight VT

0200 0240 0210 0234 05 Wl 055 il

Aaverage Daily Gain (g)

0.627 0.395 10.49

0.001 0.791 0.726 9.18 816 944  8.55 Feed Conversion Ratio .5 .
0.001 0.064 0.075 1.89° 1.97® 2.03® 2.05% DMI/Day B s S asle
- 0.033 218.0 6297°  6351° 7936° 75482 EI(Toman) s3lasl Lasls

233 10 el am 4 Ly S 10) 100 5 (S 535 UY,0 ol pon w b g S IV,0) 10 (kS jog L 5 Lses S TV 0) ali 6 S
ool 31kl sUast SSEM UL o 5l ((HC) Vo ¢oulionslics (LC) 1 (s S o )0 oo 4 Lges oS 1) )00 5 (s S

Szt osle G yae DMLAST, 4 s ond FCR tails, 035 sl 53 :ADG ¢ JS 055 iyl (Total G) S il 33l
Control treatment (10% soybean meal and 0% meat meal); 25% (7.5% soybean meal plus 2.5% meal meal) and 50
percent (5% soybean meal plus 5% meat meal); and 100% (0% soybean meal plus 10% meat meal).; 60 (LC); Low
Concentrate; 70 (HC) High Concentrate; SEM: standard error of the mean.Total G: total gain; ADG: average daily
gain; FCR: feed conversion ratio; DMI: dry matter intake.

Do O 9Y0 555 0Lk 53 BL e ey A, 5 Shes » C2 58 35 SWasles i1 anylin =0 Jyi

Table 5. Comparing the effect of treatments of meat meal levels on growth parameters of Mehraban lambs.

Pitaaltzltse”cs InSdEeI)\c/I 100 5 (")F reatment255 Control Time/day Growth Parameters

0.168 16.79 175.7 277.0 230.0 244.7 25 (LC)

0.995 11.64 224.9 218.6 219.3 226.0 58 (HC) ADG (gr/d)
0.165 0.447 0.145 0.651 Sig

0.015 0.0242 1.377 1.508 1.507 1.576 25 (LO)

0.693 0.0347 2.413 2.516 2.474 2.522 58 (HC) DMI (Kg/d)
0.001 0.003 0.001 0.001 sig

0.358 0.855 10.522 6.795 7.057 7.045 25 (LO)

0.902 0.629 11.423 12.589 12.691 12.233 58 (HC) FCR
0.725 0.165 0.008 0.040 Sig

335 10 Lol w0 g oS 10) Ao 00 5 (258 L35 1V,0 3Ll & g AlawiS 7V,0) 7Y0 (i sS S5 10 5 b oS 1)) dald 058
o, 5Lus «(LC) N ckes (Gl g C;:;le ole siasOlid ol 5 4 Y 5 ) (slae s (S sS jog 1)y Wlil a4 Lgo S o) TV 0 s (el S
bl g Sler 5l 5ke 3,1kl slas SSEM 4l o 5Lis (HO) Ve ¢S

Control treatment (10 percent soybean meal; zero percent meat meal); 25 percent (7.5 percent soybean meal; 2.5
percent meal meal); 50 percent (5 percent soybean meal; 5 percent meat meal) and 100 percent (zero percent soybean
meal; 10 percent meat meal). Period 1 and 2 are the first and the second month of fattening, respectively; SEM
standard error of the mean of the four treatments.
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Table 7. Comparing the effect of meat meal levels on parameters of fermentation in Mehraban lambs
divided into two periods and comparison of two periods.

Statistics Index s, Lo Treatments Time/day Fermentation Parameters
P SEM 100 50 25 Control Gas) obes JRELHPINCARE
value
0.037 0.164 5.75b 5.80° 5.96% 6.292 25 (LC) pH pH
0.741 0.157 7.78 7.84 7.85 7.67 58 (HC)
0.002 0.001 0.001 0.040 Sig
0.001 1.936 71.92° 76.30° 70.98° 107.6° 25 (LC) NH;3 Sl 0352
0.001 3.77 65.05¢ 68.03% 69.06° 73.092 58 (HC)
0.001 0.001 0.411 0.001 sig
0.025 5.662 155.00° 130.00%® 133.00%  96.00° 25 (LC) VFA Do slaal
K
0.986 6.170 96.00 82.00 90.00 102.80 58 (HC)
0.042 0.016 0.049 0.651 sig
0.012  0.0421 4.73b 4.802 4812 4.842 25 (LC) CHs (&q e Say sha
1)
0.609 0.0189 5.31 5.38 5.35 5.37 58 (HC)
0.001 0.001 0.001 0.001 Sig
0.001 0.049 2.95¢ 3.632 3.66% 3.51b 25 (LC) CHs (&q e Say sha
2)
0.001 0.078 2.914 3.49¢ 3.852 3.77° 58 (HC)
Sig

Control treatment (10 percent soybean meal; zero percent meat meal); 25 percent (7.5 percent soybean meal; 2.5
percent meal meal); 50 percent (5 percent soybean meal; 5 percent meat meal) and 100 percent (zero percent soybean
meal; 10 percent meat meal). Period 1 and 2 are the first and the second month of fattening, respectively; SEM

standard error of the mean of the four treatments.
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Table 8. Comparisons of the effects of meat meal levels and sampling time on protozoa populations
(Nx10°ml) in rumen of Mehraban lambs

350 S Wgas Ol e

P value . . Protozoa
SEM Sampling Time Treatments
Tim  Treatment 58 (HC) 25 (LC) 100 50 25 Control L5550
0433 0.799 35.44 423312 481.792 431.417  459.583  409.958  509.250 Total protozoa
0.448 0.676 34.65 384.550 435.146 371.875 433375  368.458  465.833 Entodiniinae
0399 0.018 0562 1.783 0.8958 0000 00833 09167 43182 Ophryscolecinae
caudatus
1.00 1.00 0.000 0.000 0.000 0000 0000 0000  0.000 Ophryscolecinae
porkingy
0.017 0.002 0.0205 0.000° 0.0833° 0.1667°  0.000°  0.000°  0.000° Diplodiniinae
0.464 0.153 7.046 41.861 35.458 51542 17.833 27792 57.182 Epidiniume
0303 0.165 0593 0.482 6.000 3.875 4.001 7.167 6.182 Isotrichdae
0.131 0.184 0.622 6.046 4208 3.792 3.958 5.625 7227 Dasytrichdae

Control treatment (10% soybean meal and 0% meat meal); 25% (7.5% soybean meal plus 2.5% meal meal) and 50
percent (5% soybean meal plus 5% meat meal); and 100% (0% soybean meal plus 10% meat meal). Periods 1 and 2
represent the first and the second months of fattening, respectively; 60 (LC); Low Concentrate; 70 (HC) High

Concentrate; SEM: standard error of the mean of the four treatments.
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Table 9. Comparisons of the effects of meat meal levels on protozoa populations (Nx10°ml) in Mehraban
lambs individually for two fattening periods and their comparison.

Statistics Index Treatments (s ,L.s (Tdim§ Protozoa
a _

Pvalue  SEM 100 50 25  Control s i, 5 ESEER
0.059  63.299 342250 382333 343.833  704.000 25 (LC) Total protozoa
0.142  54.328 502.333  536.833 476.083 377.400 58 (HC)

0.086 0487  0.026  0.002 Sig
0.070  62.109 287.417 351250 307.500 630.167 25 (LC) Entodiniinae
0248  51.231 456.333  515.500 429.417 301.200 58 (HC)

0.121 0455  0.058  0.001 sig
0.014 0.478 0.000 0.1667 0.000  3.417 25 (LC) Ophgzifi‘;lti"si"ae
0.099 0.326 0.000  0.000  1.833  5.400 58 (HC)

.00 0.175 0363  0.444 sig
1.00 0.000 0.000  0.000  0.000  0.000 25 (LC) Op h;ﬁigi;;i"ae
1.00 0.000 0.000  0.000  0.000  0.000 58 (HC)

1.00 1.00 1.00 1.00 Sig
0.001 0.038 0333  0.000  0.000  0.000 25 (LC) Diplodiniinae
1.00 0.000 0.000  0.000  0.000  0.000 58 (HC)

0.025 1.00 1.00 1.00 Sig
0.532  11.164 49.167  15.000 22416  55.250 25 (LC) Epidiniume
0.381 12.542 53917  20.667 33.167  59.500 58 (HC)

0.885  0.763 0279  0.620 Sig
0.088  1.0307 3.167 4083 9750  7.000 25 (LC) Isotrichdae
0.981 1.1350 4583 4917 4583 5200 58 (HC)

0242 0588  0.050  0.583 Sig
0.059 1.052 2416 2083 4167  8.167 25 (LC) Dasitrichdae
0.783 1.123 5000 5500  7.083  6.100 58 (HC)

0.043  0.008 0226  0.832 Sig

Control treatment (10% soybean meal and 0% meat meal); 25% (7.5% soybean meal plus 2.5% meal meal) and 50
percent (5% soybean meal plus 5% meat meal); and 100% (zero percent soybean meal plus 10% meat meal). Periods
1 and 2 represent the first and the second months of fattening, respectively; 60 (LC); Low Concentrate; 70 (HC) High
Concentrate; SEM: standard error of the mean of the four treatments.
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Table 10. Comparisons of the effects of meat meal levels on blood parameters in Mehraban lambs in the
different treatments with low and high dietary concentrate levels.

Sampling Time
P value day Treatments s L3 Blood Parameters
330 S5 Wsed Ol
Tim  Treatment SEM >3 25 100 50 25 Control o ezl B
(HO) (LO)
0.557 0.201 1.30 29.63 31.13 29.09 28.39 35.00 29.05 BUN (mg/dl)
0.223 0.048 3.37 46.72 54.61 62.94>  53.52b  48.49° 36.548 Cholesterol (mg/dl)
0.087 0.235 12.92 286.04 328.89 338.30 323.34 29281 273.11 Triglyceride(mg/dl)
0.007 0.058 0.980 60.74 65.74 58.95 64.50 64.02 64.28 Glucose (mg/dl)
0.510 0.607 0.163 10.48 10.28 10.63 10.51 10.30 10.09 Total protein (g/dl)
0.434 0.627 0.131 7.67 7.88 7.77 7.64 8.04 7.56 Albumin (g/d])

Control treatment (10% soybean meal and 0% meat meal); 25% (7.5% soybean meal plus 2.5% meal meal) and 50
percent (5% soybean meal plus 5% meat meal); and 100% (0% soybean meal plus 10% meat meal). Periods 1 and 2
represent the first and the second months of fattening, respectively; 60 (LC); Low Concentrate; 70 (HC) High
Concentrate; SEM: standard error of the mean of the four treatments.

')\)J'; 039, oA a)})‘jla)ég.}\.:)@d 6\.&6} J?dumbﬁj 6;44}44 g)l.a)}(,.—lﬁ)éﬁj“‘ wu.a—\\ J)J@-
Table 11. Comparisons of the effects of meat meal levels on blood parameters in Mehraban lambs in the

different treatments with low and high dietary concentrate levels.

Statistics Index

ol il Treatments s Loy Time (day) Blood Parameters
Pvalue SEM 100 50 25 Control 335 0k st sl el B

0.096 26.33 27.28 34.51 31.17 25 (LC) BUN (mg/dl)
0.646 31.85 29.50 32.66 26.92 58 (HC)

0.045 0.165 0.319 0.889 Sig
0.061 49.55 67.19 64.90 35.62 25 (LC) Cholesterol (mg/dl)
0.024 61.08 47.43 41.08 37.27 58 (HC)

0.802 0.282 0.811 0.994 sig
0.035 337.00 305.20 289.22 267.65 25 (LC) Triglycerides (mg/dl)
0.367 27535 29491 29641 27748 58 (HC)

0.118 0.298 0.727 0.651 sig
0.220 63.12 65.85 67.73 66.50 25 (LC) Glucose (mg/dl)
0.144 54.78 63.60 60.30 65.50 58 (HC)

0.412 0.229 0.013 0.708 Sig
0.220 10.28 11.11 10.05 9.66 25 (LC) Total protein (g/dl)
0.516 10.99 10.01 10.56 10.43 58 (HC)

0.282 0.249 0.473 0.260 Sig
0.860 780 774 787  8.12 25 (LC) Albumin (g/dl)
0.301 7.74 7.56 8.25 7.12 58 (HC)

0.265 0.127 0.559 0.002 Sig

Control treatment (10% soybean meal and 0% meat meal); 25% (7.5% soybean meal plus 2.5% meal
meal) and 50 percent (5% soybean meal plus 5% meat meal); and 100% (0% soybean meal plus 10%
meat meal). Periods 1 and 2 represent the first and the second months of fattening, respectively; 60 (LC);
Low Concentrate; 70 (HC) High Concentrate; SEM: standard error of the mean of the four treatments.
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