(@ = £
o ggic % Yo UV Olorio /VF Y o /Y o)ladd YF Als / ol> pole (gla jimgh d i/ kg sole dllis

|“""‘"'5""'°'\‘Z/ Ressarch | DOI: 10.22034/as.2023.53618.1677

O g ya Fie § (slanasidi sladai § 3 6 pua ald (a9 58 0 glite g culh aaiss sl
S8eu 98 49 (39 530

Nl 2l

VENNVNY G st VEVVY sl f b

éﬁ;)‘ éj;u ali..i.}‘; Oles &ff'b CLA 9 6)')‘5\.:.5 TSR cL;AlJ (:)1.9 ejjf )li:l:.,;l

LA:J.J)' LE"“ eK.iJ\J gé)')_gl.is g_”)l.l.:‘j; CA.:..Al) M om)}é ‘QUF 4.1.,\&? 9 aL"B) ;;‘:‘AJ)“:’ LD
Email: taheryalchi@uma.ac.ir 43K J yos®

oussa
S ge Bl S 51 (S 5 eu s GRSl pA 85 138 & jua adlil 50 S 5 ale Sy ala 5 Aladlas A
Oleoss alaal 5 T slitle 333 alA (55 51 g saliieal (slaslSal, 51 (S s s oo o geune als Sl 0550 (s3he
el 4333 580 s s slhie 4 a3y ol 180a il S e B S Sloh Juol b 59 s sa ald sy s o
e 1ylS lig ) i alad) Wi € 0 o5 She (555 Hiiew g (slaaSl (sladaiiul )3 5o eun ald a5 lie
slaguid 5o 3 wid € Guly A ) aad ala L (63500 b Ll s pu VU5 VE Y ala g5 b lie s s
L slosan ol slas o soliieal (GILSSA poane 50 5 poe Y L slas Hlea) 636 G5 s rob o) e 4 Sl e
1y ae 0 VU9 VY ala (550 b osan 50 a0 Hlad oS oo cdlise cull oo G 1) auoyu VE ala (0 g5 o
VY ala 05550 b slassma 55 polear 5 pu—s laslad 0 S oo il jn olite b 4 celw ¥VE (Sl dlali by
D595 Bl 5 Jualad w0 S o bl su oplite Hsb 4 el VY 5 (A olo) Jmalsd Ho S S 4 ) ama 0 M

S) IS sad pds (550880 G oieS il o (58 83 g Se B8 g5 ST 5 Sed g sleSd sladai ol 8

3 e L) (555005 (P< /- 0) wdi saalitio el A ala 5 550 Bome Gl L Hlas 5o (gsdae 5 Lol G20k
G598 Gpridi (P<e/r0) uls gLis | golaane Gilidl sl (i 55 el 335 Hlad b dnlie o Hlass gl bo
cor sl clile g pH Lol saaltie dielaw $A ald (i 55 ime 0l b Hlas 5o St mile (Skosel
o 5 —inle 3T slaslas o ol e @ sl sl s o dale 3T slaslasi Ga 5o 1 ol ne o lis 18
Col b slas oS b sualiie (055K (a0 S 5 055550 wlsh Gined 5 sad mds s sladl JS (o YT
sast (5588500 A IS (55 5 Omesall s slalle (it (gl el $A Sle) alali Hu ald (55 5 5y B yeae
Cn 559 Somae 0ol L Slasi 5 Gsa sl O3soms Lel ol Gl 1 solne ol (inlesT slaslas Gu oo
O g 0p i o aaly Sl sulii il oS als o Las ol 1 algh (s pSdaais (P<-/+ V) a g Hlale ity el €A ala
O 553 S 9 el (550035 (glacallad (055500 Wl b sa cuw 8w S i Ho Sl B e s alA

e oo (2 5050e

SISl 51035 (55 5580 Jolal 5 0m (5 08 Ll oy bauss (Sull saals (1831


mailto:taheryalchi@uma.ac.ir

V¥ Lo /Y oplads YF A / cald pole (cla yimgly &y i

b YA

L 21ae slaesun puda ol s 55l Sue (615l
L3 (5LA¢J:_;.; J‘ saldiol o ug‘\).‘sts.‘s PEYYPIY.) YL} ﬁ\}l“.
e dde wdas gladiia LualS gl o YU ddsle mus
—oa cadS 5 (558 GRS e SIS Gl Ll sl s s
el slansel 5 lagT il eSa lapslS )l Sue
Ol o8 S WS o sulii) s a5 pie Glse @
Al Gl ls (Sl o350 cblz o)sa
035530 O s @ 5 (YA Guiian S alsn))
(Voo bl s oY) b sald 50 o 50 goid
3 LS:’YL’ sealie ol 4.:.4;54.74 o9 8 yaand S
oxenS sladil 8 5o o) ol (S 55 08 5580
Skigel 35580 € Shsa i O d wsa
MTJSU&J@M‘WM‘\QSGAJJyOJJ}&GAQJA:
LG (A 1) ol (oS Gfs 5 03s0R
daaiy wile 35580 pals mlie S esliinl oL KL
Ay e a1, (Shigel o355 5 el slanl
cuale el glacssSee (VAAY GllSea 5 Jul))
O53A0 4 Shysa G 558 4 5o Wl SBl 955 5
axdge Ol 4 oS olalial 5 sl wss
Salile (Sogel 035m5 (Y0 GlKes 5 2330)
édﬁaéd)l‘)dl&f‘)k_}‘é‘)‘s‘ds;il@Jbﬁg&%@
b 5 e i 4 Hlo0l gles sl O350 a s LA
o9y ek el Shigel 4l 5o asa 5o slap ]
09 sheadl Lo sad o3]Sl gel gd o (BAy b
(Y0 V som el 5 5la 59 0ly) sl slag b sl
u.:&.b‘s 9 (Y' A Q‘J‘S—A—& K] @J\s) G‘ML:_K JK JL:.ZB‘
bl oo oS Hlie (Yo V- K0 5 e S5 s) 5o S
Ssags sl (53):,““‘"‘ aal g Sﬁ\).\ B u&.‘l;a sl iy,
OBUES Hlgads 5o (5080 uSHlE suliiul 8550
O sy OmalS LajlSal, cpl 5 (S S hal Ol

doude

slaesua 5o 1) Shsa hial GasBl S A5 pbe
SV pdd 5o (5900 Mo s eSSBS aly olae
AL I3 g 5 BB Gk 4 sl ladas Ho Sl
5 Sudy) ol sa s 5 T ub) sla Susll e
(39 59 (s O (ASDH0a o sase (e sl 5a
—GLK sl HLaml 5wl 85 o Jasas 50 G500
OSaa 5 HLElsl) wols ossels slagivna o
Ssay dume 5o (5esR0 aa Bl Qs pda (B (V0T
o8 SLE a s Jolad Gusa pa 4 s wal Gl
S ) ) sl (Sudll 5 ek glacd
base 50 SLS 53 ol w80 (Y1) OlSea 5 15insan)
O RRVIPER At RPL SIS CR NI PHEISPRNEY SRS
S b s o sals py aelLSE LulnEl
S90S Caran 5o (B, 5 saiany Sul sl slasies
Ol Gl el (Y408 GolSan 5 (g ) a4
8305 4 (sdhe alse (58,158 suliiil 8y 50 5 cA0L
Ol o Ol LT gdo by JBlas 4 (sl (3080
DS 8 e g a5 b

e (Susll ssse 5o € Laalndll Gy, sl SIS
B S R e B SR P RS
OV S 530 (siedBe G 0510 8 sa 5 EAS ) pats
S solsil cansl (il gl olaslSal, a8l e
S oS fand ol Jale ol s als Lo 3550
soxa Ol (38l 05550 US daals Hu ads 055500
slagia sl (Yoo A Guaiion S g algh)) ol lae
O30S s gane «S wileuls Lis als o Slac 5 50 5o Gy
S (2E e Gasb 1 (Sboaals G5 pralS b
a3 o GAlS 1 ok w5 5 G 3 Gyl S alas]
A (5e0a0 ddo ualS gl awlie KAl 1A
(Yoo ) ey 5IS 5 0 9 1)

sad a3 (Shsa sole p o3 5 Sl o5 She Curan
29 a0 s 5 suliteal pau3l Lo &S sies Lol s
SISl pa s oS T 51wl GiE HKuS ) pa ks



A WhassS )3 (29,500 (pBigp i 9 (SlawaSd slaasiwl b oy pB g Cglie 5 cub 4l b

Lagdigy 9 9l 9o

Yo 0os basie b 5 laida S gl (2138 e un a
sl 5o a S Yoo &g, oo ollNl s A SHlS
Slidad Lo Geadl b g sad o s (132 lasls
4 L SRNSY i3l o 31 sslital b 4 (Y- -V NRC)
9 @5 5 wesu VU VE AT ala 855 e
03V Jua) sk allals Gl s ulie BB (05555
©ald g wesu VE L Sy aoled s ol las
ey (oo QMBS QIS 4 D, s ol oose
Lo ala 0oy aeesn V1 VY Liosua s a g0 Hlas
WS oo dlye glite b a el YE Sl dlals
pls OSsom aesu M1 5 WY L osan 50 p g slass
WSS bl e ol Hsb 4 el A Sloy dlall b
pla B gom e 5a N VY Lo 90 5 p ol Dless
— oo el Oslite b 4 celw VY iboy dbali b 1,
S5

YE/8sE /e Oos ool L b wden € (el A 3
aleol mose 5 L) £x8 Y mse ok LB G 8 SIS
8,599 A Ho Hlad Ha ok suliial (oY Jabaicwe b sud
095 e 99 olas Hln) wd suila WL S Y @
O o9 Paliad Hsbds laid OIS ki §gane
OIS (Sobad spad s S 518 cale)T slasles
PR PR L VSV JER WY ¥ LN R L Sprae
Laals 51l 58 bl e 1y (itislo 3T (slas yua 3|
Bras 558 ool Gl b Sylglie Gull S o
AL S8 510 5 g siae Glaa o sTaan 5 SIHsa
pladl (pesae mdls JAS b Sl oldee
Sl O sA 5 (oS 535501 Sl 5 b o saeulinnSl
sal OF @ sl i Laals as alasl S as
otaladl US s OLeSs LagT den sl (lans bl
o @ole 5, VA BT Jalik 55, YE 5,50 Llen o
@looa Y Hlasi Hu) ad alasl (o 5Se 5l 55,A B
O sl 9 S e @ilise el (A k) Ll b

sale Slosan Suu slajlKal,y 51 (Y VY 1S5 5l 5o
6353 5 O 95 palie Had3 £ 5 (g5l Lo aa b g3k
Crcol 80l (g0 sdne (slacuE o s Hade S il 8 e
(Yo O 5 als ¥ ¥ K 5 ¢ swaslan))
ala g glacble Hu plug alasl Sua HlSal,
300 4 B alel dhal 58 50 o Glite G335 5 850
G ol (B Ol S aase Olas LGELIS 5 el
Sloos cose ©ald 58555 O (B salie Gl s
S50 5 0500 sl sae cuw B8 5 WL K o
OLSaa 5 gl)) cal sad (as 5o o (S ,1 58 soliial
S D08 GBS (Yo q) Elsadise 5 ol (Y- T
pla 00 Olasd sl slaesua b i glas s 4ais
S elis EA Ao Jualsd 5o (s jya V0/0 54/0)
Gl o (WW/o) el ald 080 b slacss ©
o8 @l 4 a S VYT Ll a0 V) (3008 i
S alg s Ga s (Bras O3s0R8 aSulS
salsllase 5 olba o oo 4l Ho (25800 G353
—o b susad slagine 4083 4S W S OIS (YA
03 (am 5 WY 9 AV/Y) als 055 g5 Glev s sls sla
OBon b slesa a5, 8 5T Pl Jeald
098 055535 Sl ) G (aep0 VE/Y) el ala
Lol s aual Huo S (o 90Sae (558 Sihs 5 O
cor slanl S ablle 5 Sbogel 555558 PH »

el (g,80 L )3
5% oslie 43 585 us5e 59 susane slagia sy
O lagia o3y (iges ol sud alad) Wb S
O 503 s L9 Gles s alasl gl 1) il slagle)
ua 3] W g B8 ,S S Hu o glite aaT 5 s ala
03 58 Sleh ol i s GlasSy ol D)
—0be3) O o9 Gless olaaly s ald g5 o lite
callad (350500 Julad o (el VY 9 A YE sla
Fw 5 s laeaiali A S 5a sedd

Al oo s K 5o a9 Sae il g

! Small Ruminant Nutrition System



V¥ Lo /Y oplads YF A / cald pole (cla yimgly &y i

v

soSa3lsl o1 S 55555 aus o (Y- VY AOAC) sus
sads pdo Hloul aaa g 50l 05 55A8 ws He 590 O
@l ad walas Hhul Gk 5 ads 03588 S
G 5 a S K pgdae (500 wesu soSe)ll
JlalaS (ug, b oSeslal (sl podae sad Saa
O350 dm 8 (g9, o) el soliiul (Y-\Y AOAC)
K ooad soslpen poine S2d G55 S 5 psdus
Jols3 s aalae paise Bask 3 aks o3ss
@830 5 1ol 5 (a8 (550§ saae S 51 (55550
3 ab) b e ShHsA 5l sad @il e 55588 )
s oS (Songl wal OB (YN K
Lossd oslpen Lol sladisa Hu (Bl sna
OFY 155 a0Y)) i ik glagig, 3 sulnl
(Do g3l YAY 138 suaa 5 GBISS 5 087 1Sy 5 sl
1o 00k 1da s sLadL psane 5 sud (5 Se )l
S oalial b St Hu (05 Sae G g SR 95l

A Sae (585l ola s pua @il e ol ok
Sgda L3 g edule)] las pa b Laals (a2 aladl 54,
rae W muaAsacy g3 58 9sa G (o9 e pn ¥
suile BL AuSIHsa ) US mue sa B0l 4335
VA Suu 5 adies (oo 5 soslaes Ui s Shhss
8599 58V 555 ST [lasi (515) S0\ e s, 50 5o
Sllia b & s 58 pgdae 5 5l (Gas A Sue @
Saa sobe bl plans obS 5 0s (_;‘)JTC.A%
Jsere clagis, b siawsSla 5 ala oo ala 0555
L L5 sssd Lo Jolasl SUI 5 (Y-1Y AOAC)
o Bad s (VARY) OLlSea 5 s OB
AR P I A R SXUZS ST Z N P
Slodl Gy, paa ool alKia 4 5 sad iy wusju )
— e Vo sgan i e 5uS T Bl aaa (lae gl a8
o9 otnle)l aladl Gley B g s s sTpen LIl 51 sl
ool gl ad oS oS bl a0 Y-
L osad solpan Lol B Sl e go Sloal o3
o lagis, olbe 5 sad Jie JlalaS slagll

Table 1- Experimental diets based on 100% dry matter in percentage along with chemical compositions

Ingredients Diet 1 Diet 2 Diet 3
(12% crude protein) (14% crude protein)  (16% crude protein)
Alfalfa hay 5 5 5
Corn silage 10 10 10
Wheat straw 10 10 10
Almond hull 15 12.1 11.9
Barley grain 25 25 25
Corn grain 10 9.5 9
Sugar beet pulp 4 4 4
Wheat bran 14 16 14
Soybean meal 5 5.9 8.1
Urea 0.06 0.56 1.06
Di-calcium phosphate 0.70 0.70 0.70
Sodium bicarbonate 0.24 0.24 0.24
M-V supplement! 1 1 1
Chemical compositions
Crude protein (%) 11.98 13.99 15.98
Metabolizable energy (Mcal/kg) 2.67 2.67 2.67
Metabolizable protein (g/d) 97 100 103
Neutral detergent fiber (%) 35.20 35.56 34.71
Ether extract (%) 2.76 2.80 2.70
Ash (%) 6.69 6.70 6.70

1- Mineral and Vitamin supplement, each kilogram contain vitamin A: 500000 IU, vitamin Ds: 100000 IU, vitamin E: 100 mg,
phosphorous: 20 g, sodium: 50 g, magnesium: 20 g, iron: 3 g, manganese: 2 g, zinc: 3 g, cooper: 280 mg, cobalt: 100 mg, iodine:

100 mg and selenium: 4 mg.
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Table 2- Effect of constant and oscillating dietary crude protein concentration on nitrogen balance and nitrogen

retention in sheep.

Experimental treatments P-value
parameters Constt  Osc24-h* Osc48-h® Osc72-h* SEM Model Contrast®
Feed intake (g/d) 872 871 869 867 3.70 0.790 0.474
Nitrogen intake (g/d) 19.53 19.50 19.46 19.42 0.08 0.786 0.473
Nitrogen excreted from urine (g/d) 10.08 9.95 9.22 10.35 0.43  0.308 0.635
Nitrogen excreted from feces (g/d) 5,51 5.44 5.07 4.67 0.28 0.153 0.175
Total nitrogen excreted® (g/d) 15.582 15.392 14.29° 15.01% 0.30 0.031 0.061
Nitrogen retention (g/d) 3.95° 4,12° 5.18? 4.41%® 0.30  0.045 0.093
Nitrogen retention efficiency (%) 20.61 21.31 26.85 23.03 1.59 0.053 0.106
Average daily gain (g/d) 129 146 145 135 8.73  0.508 0.235

1: constant feeding of diet containing 14% crude protein on a daily basis; 2 to 4: feeding diets containing 12 and 16 percent crude
protein oscillating with intervals of 24, 48 and 72 hours; 5: Comparison of constant feeding with treatments with oscillating dietary
crude protein; 6: Not counting wool shedding and layers separated from the skin. Means in a same row with different superscripts

are significantly different (P <0.05).
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Table 3- Effect of constant and oscillating dietary crude protein concentration on pH, N-NHz and concentration

of rumen volatile fatty acids in sheep.

Experimental treatments P-value
parameters Constt  Osc24-h* 0Osc48-h® Osc72-h* SEM Model Contrast®
pH 6.20 6.25 6.24 6.35 0.07 0.450 0.315
N-NH;z (mg/dl) 11.87% 13.24% 13.992 11.63¢ 050 0.010 0.077
Acetate (mmol/L) 64.08 62.20 66.10 59.43 1.67  0.065 0.446

(% TVFA®) (65.21) (63.57) (65.58) (63.95)
Propionate (mmol/L) 20.87 21.84 20.42 19.04 1.00 0.288 0.710
(% TVFA®) (21.37) (22.32) (20.26) (20.48)
Butyrate (mmol/L) 10.50 11.14 11.60 11.69 0.88 0.767 0.348
(% TVFAS) (10.64) (11.39) (11.51) (12.5)
Total VFAS’ (mmol/L) 98.26 97.85 100.79 92.93 2.09  0.095 0.661

1: constant feeding of diet containing 14% crude protein on a daily basis; 2 to 4: feeding diets containing 12 and 16 percent crude
protein oscillating with intervals of 24, 48 and 72 hours; 5: Comparison of constant feeding with treatments with oscillating dietary
crude protein; 6: Percentage of total volatile fatty acids; 7: volatile fatty acids. Means in a same row with different superscripts are

significantly different (P <0.05).
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Table 4- Effect of constant and oscillating dietary crude protein concentration on purine derivatives and

microbial protein synthesis in sheep.

Experimental treatments P-value
parameters Constt  Osc24-h* 0Osc48-h® Osc72-h* SEM Model Contrast®
Allantoin (mmol/d) 8.03° 8.78% 9.792 8.88% 035 0.018 0.012
Xanthine+Hypoxanthine (mmol/d) 1.10 1.11 1.02 0.94 0.09 0.478 0.433
Uric acid (mmol/d) 0.33 0.34 0.42 0.36 0.03 0.264 0.252
Excreted total purine derivatives 9.46° 10.23% 11.222 10.18% 0.38 0.035 0.025
(mmol/d)

Absorbed total purine derivatives 10.77° 11.68%® 12.862 11.62% 046  0.036 0.026
(mmol/d)

Microbial nitrogen produced (g/d) 7.83° 8.49% 9.352 8.45% 0.33  0.036 0.026
Microbial protein synthesized (g/d)  48.93° 53.06% 58.422 52.80% 2.07 0.036 0.026

1: constant feeding of diet containing 14% crude protein on a daily basis; 2 to 4: feeding diets containing 12 and 16 percent crude
protein oscillating with intervals of 24, 48 and 72 hours; 5: Comparison of constant feeding with treatments with oscillating dietary
crude protein. Means in a same row with different superscripts are significantly different (P <0.05).
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Table 5- Effect of constant and oscillating dietary crude protein concentration on blood parameters in sheep.

Experimental treatments P-value
parameters Const*  Osc24-h* Osc48-h® Osc72-h* SEM Model Contrast®
Glucose (mg/dl) 83.13 81.16 82.33 80.82 112  0.455 0.205
Albumin (g/dl) 3.03 3.14 2.93 3.06 0.13 0.722 0.930
Total protein (g/dl) 7.29 7.36 7.48 7.30 0.16 0.818  0.620
Blood urea nitrogen (mg/dl) 15.62° 16.31° 17.412 16.08° 0.31  0.005 0.013

1: constant feeding of diet containing 14% crude protein on a daily basis; 2 to 4: feeding diets containing 12 and 16 percent crude
protein oscillating with intervals of 24, 48 and 72 hours; 5: Comparison of constant feeding with treatments with oscillating dietary
crude protein. Means in a same row with different superscripts are significantly different (P <0.05).
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Introduction: Crude protein is a key element in regulating the diet of ruminants and is considered one
of the most expensive nutrients needed by livestock. Feeding management plays an important role in
the elimination of nitrogen in the production environment and the emission of greenhouse gases in
animal husbandry systems (Avathar et al 2021). When there is excessive discharge of nitrogen in the
environment, it causes the ecological balance in surface waters to be disrupted and the groundwater
to be polluted (Dijkstra et al 2011). Excretion of these compounds in the environment will increase
with fermentation, digestion and inefficient metabolism, and the increase in inefficiency in the rumen
is caused by the complex and competitive metabolic pathways in the rumen microbial population.
Therefore, increasing efficiency in the use of nutrients, especially nitrogen, to minimize their
excretion from the animal's body should be considered. Various methods can be implemented in an
animal husbandry unit to improve the use of nitrogen in ruminants. One of these solutions is to reduce
the crude protein in the diet, but it has been reported that this method can have a negative effect on
animal production (Chibisa and Motswangwa 2013). Another solution is nutrient synchronization or
synchronizing the fermentation rate of dietary protein and energy sources, which has led to limited
success (Yelchi et al. 2020). Another solution is to create oscillating in the concentration of crude
protein in the diet and feed it intermittently at intervals of one to three days, and previous reports
show that this method has improved nitrogen retention and its utilization in the body compared to
eating constant amounts of crude protein daily in sheep and cattle (Rach et al., 2021). This study was
conducted in order to investigate the effect of constant and intermittent feeding of dietary crude
protein on ruminal parameters and microbial protein synthesis in sheep.

Material and methods: Three diets were adjusted with 12, 14 and 16% crude protein but with the same
metabolizable energy and protein. 8 male sheep were used in metabolic cages in a 4x4 Latin square
design (four treatments with 2 squares and 8 replications). The first treatment received a diet with a
crude protein level of 14% constantly. The second, third and fourth treatments received diets with 12
and 16% crude protein at intervals of 24, 48 and 72 hours, respectively. Nitrogen balance and
retention, rumen and blood parameters, volatile fatty acids and microbial protein synthesis were
measured.

Results and discussion: The lowest total excreted nitrogen (via urine and feces) was observed in the
treatment with 48-hour raw protein consumption interval (P<0.05). The retained nitrogen showed a
significant increase in this treatment as compared to the constant crude protein feeding treatment
(P<0.05). It has been reported that the increase in nitrogen retention in ruminants that received diets
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with oscillating crude protein levels is due to increased urea recycling in the rumen (Cole 1999). It
seems that the transfer of urea from the blood to the rumen during the consumption of diets with low
crude protein level (times 24, 48 and 72 hours) in oscillating diets increased and it compensates for
the shortage of nitrogen in the rumen. In this condition, nitrogen excretion through urine also
decreases and the efficiency of nitrogen use increases. The highest rumen liquid ammonia nitrogen
was observed in the treatment with 48-hour crude protein consumption interval, but the pH and
concentration of volatile fatty acids did not show any significant difference among the experimental
treatments. Comparing the treatment of constant crude protein feeding (14%) with the treatments with
intermittent consumption of crude protein (12 and 16%) in terms of the concentration of volatile fatty
acids in the rumen fluid of the experimental sheep, including acetate, propionate and butyrate, as well
as total volatile fatty acids, there is not a significant difference. The same ratio of concentrate to
fodder and the similarity of the feed ingredients in the diets can be a reason for the lack of significance
between the experimental treatments, which is in line with the results of previous researches (Khattab
and Abdulwahid 2018). A significant difference was observed between the experimental treatments
in terms of allantoin, total purine bases excreted, as well as nitrogen and microbial protein production,
and the treatment with oscillating consumption of raw protein at a time interval of 48 hours had the
highest amount. Albumin and total blood protein measured between the experimental treatments
showed no significant difference, but blood urea nitrogen was the highest in the treatment with 48-
hour crude protein consumption interval (P<0.01). Microbial protein synthesis in the rumen is
affected by many animal and dietary factors, including nitrogen amounts, nitrogen sources,
carbohydrate and nitrogen degradation rates, type and amount of carbohydrates in the diet, dry matter
consumption, stability of fermentation in the rumen, and synchronization between nitrogen and
energy (Hall 2013). It seems that in diets that cause fluctuation in the entry of protein sources into the
rumen, the recycling of nitrogen to the rumen is done more effectively through the blood vessels and
the liver, which in addition to reducing the excretion of nitrogen from the body also increases the
production of microbial protein, in other words, the efficiency of using feed nitrogen increases, which
is evident in the results of this research.

Conclusion: The results showed that using the strategy of oscillating dietary crude protein
concentration in sheep's diet improved nitrogen retention, rumen fermentation activities and microbial
protein synthesis.

Keywords: Environmental pollution, Male lamb, Nitrogen balance, Nitrogen retention, Ruminal
fermentation



