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Table 1. Average organic matter and crude protein degradability parameters of the feeds (n=4, +SD).

ED (%) ¢ (%/h) b (%) a (%) Organic matter i oL
45.67+4.09 5.27+2.23 46.79+3.71 22.71£2.42 Alfalfahay i amiy
19.88+1.91 2.0620.54 49.84+4.29 5.57+1.09 Wheat straw .S oIS
67.41+4.00 12.5246.17  60.80+3.04 25.20+3.69 Barley grain 5> <>
64.18+0.47 7.63+0.69 72.70+2.04 20.36+0.83 Corn grain <5 4l
56.19+0.93 5.10+0.07 77.38+2.66 17.12+#1.16  Sugar beet pulp .3, Jls
62.86+2.07 18.12+4.63  43.50+2.78 29.03+0.63 Wheat bran (.S . 5o
57.16+2.14 4.31+0.69 77.28+0.88 21.60+3.47 Soybean meal L 5. dlxs

Crude protein o= .55
66.71+2.57 7.00£2.31 46.76+2.31 39.98+2.62 Alfalfahay Cox amiy
36.53+1.34 9.78+2.30 33.99+4.10 14.39+0.24 Wheat straw .15 ols
67.81+3.54 6.92+2.88 62.04+4.17 33.06+3.13 Barley grain 5> <1
71.73+0.40 13.04+1.43  60.61+0.95 28.01+0.46 Corn grain &3 &ls
46.52+1.54 3.88+0.16 72.3945.33 14.91+1.74  Sugar beet pulp .3 i Jls
84.24+0.72 28.67+2.56  51.68+0.77 40.27+0.29 Wheat bran .S 5o
49.63+2.24 3.52+0.40 84.44+1.81 14.88+1.70 Soybean meal L 5. dlxs

ED (cels 55 a=ly) nda sz SR (Aeys) XS 4 BB i D (s )s) G s JB S

(Ae3) F30 g pdia 2

a: rapidly soluble fraction; b: potentially degradable fraction; c: rate of degradation of b; ED:
effective degradability

1- Effective degradability (ED)
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1- Small Ruminant Nutrition System (SRNS)
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Table 2. Ingredients and chemical composition of experimental diets on dry matter basis.

Lao ey L
Jf;.g}"f“'au‘} (bﬁ;-JS_,\,p‘);)ébj}rw\
Synchrony index of diets

. . .
087 073 059 Ingredients (% of ration)
24.40 17.78 6.38 Alfalfa hay Cix ami s
6.54 13.02 24.90 Wheat straw (.S ol
21.54 38.10 58.00 Barley grain - «ls
22.43 13.30 0.00 Corn &3 «ls

13.08 0.00 3.20 Sugar beet pulp .31 s
6.54 13.30 4.90 Wheat bran r,\f g
4.67 2.67 0.00 Soybean meal | 5o dls
0.20 0.44 1.24

(Qj)}::.v -Lﬁ_/\}f?) A.Sfljf 5))|
Granulated urea (N=%46)

0.50 0.50 0.50 Mineral-vitamin premix’ aoly s 5 Sdas oo

0.10 0.10 0.20 Salt s

0.00 0.79 0.68 Calcium carbonate .Is =L, s
Chemical composition le.s .S 5

145 14.6 14.3 Crude protein (%) (4s,3) obt 155

118 117 119 G35 25 £55) e slin 16 153

Metabolisable protein (g d)
2.49 2.45 2.40 (o ShS » clsl & s JSKS) o plie LB (5551

Metabolisable energy (Mcal Kg™)

37.1 36.9 37.2 (L) ot iy 55 53 Jshomsls GU
Neutral detergent fiber (%)
434 43.1 452 (Ao 3) U e Slyda s S
Non fibrouse carbohydrate (%)
2.7 2.8 2.2 Ether extract (%) (1s,3) & 5 o las
55 5.6 5.2 Ash (%) (1s)s) zus>
p S ke Vet Dy sl (Ml dls Veeee A sl Ml A=ty O e e Jols JaSs 51 S 5LS 0 )

‘gf“"‘f)jug?‘\’/\. ‘6})(=J,§r ;ffwat;r gu.aTrij"‘:ﬁﬂrij' Ar__._upfm AJL....;r_/fY' ;E u.:.dL_.v_}

s psrbe p Sk ¥ sk e S ke Ve o 2IlS £ S e Ve
1- Containing vitamin A (500000 1U), vitamin D5 (100000 IU), vitamin E (100 mg), P (20 g), Na

(50 g), Mg (20 g), Fe (3 g), Mn (2 g), Zu (3 g), Cu (280 mg), Co (100 mg), | (100 mg), Se (4 mg)
per kilograms.
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1- General linear model (GLM)
2- Orthogonal polynomial
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Table 3. Effect of synchrony index levels on intake and apparent digestibility of nutrients
from 55 to 65 fattening period days.

"o o Wl Slyer ol
Polynomial contra'st1 P-value SEM? Synchrony index tems aallias 5 50 livs
p2 w2 s 0.87 0.73 0.59
Quadratic Linear
Intake (g day™) G, 53 ¢,5) & puas
0.4313 0.0851 0.1437 96.0 1529 1475 1227 S eske
Dry matter
T °
0.4730 0.0742 0.1333 89.7 1456 1391 1161 3_ L
Organic matter
0.5953 0.1708 0.2947 10.4 200 195 176 s oEon
Crude protein
0.0116 0.0004 0.0006 1.7 49° 48 28° S
Ether extract
0.1036 0.5793 0.1925 6.3 72 84 67 Ash sl
06042 01098 02057 510 682 643 537 e 3 skl S
Neutral detergent fiber
06550 05565 07681 194 220 201 203 Sl oy 5 53 J el L
Acid detergent fiber
03345 00446 00750  27.1  525¢  506®  419° S slaclidn s 3
Non fibrous carbohydrates
Apparent digestibility (%) (1z)2) s 8l caa =L
0.0804 0.0137 0.0251 1.56 77.13*  68.87°  68.66° S esls
Dry matter
0.0951 0.0184 0.0331 1.63 78.17%  70.12°  69.97° 9 osle
Orgamc matter
0.0812 0.7203 0.1693 2.14 7278  67.88  73.97 e SR
Crude protein
0.1209 0.0274 0.0327 2.81 56.95°  56.80°  44.26 7l el
Ether extract
0.5166 0.0897 0.1954 341 56.36 4830  45.86 Ash s
01090 00007 00018 180  7309° 5008° 53350 o s it Sl
Neutral detergent fiber
00955 00117 00232 340  57.66° 3078° 383gd S ekt bl
Acid detergent fiber
01080 03785  0.640 165 8878  86.13 9111 P glalydens S

Non fibrous carbohydrates

Al o s e sl lils wlive b Gg o b la uKls Ot o o™ oKl 5,1kl Gl il =Y ¢ las il (gl jans =)

(P<+/0)

1- Significance of treatment effect. 2- Standard error of means. *Means in the same row with the different letters
are significantly different (P<0.05).
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Table 4. Effect of synchrony index levels on rumen pH and NH3-N (mg dI™) concentration and
microbial protein synthesis in Lori male lambs.

Tl s L leyr 2l
Polynomial contrast* Synchrony index
PR B ple SEME 087 073 059 aallle 350 SMis
Quadratic Linear Iltems
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(Before feeding)
(JAJS\));'- e sl Y) pH
(3 hours after feeding)
4SS mle pH Sk
Average rumen pH
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NHs-N (Before feeding)
Sl 0353 ol
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NHa-N (3 hours after feeding)
eSS wle SLgel 0555 ke Sl
Average rumen NHz-N
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Microbial protein synthesis (g d™)
(4 y3) Kt o3le (RS
Efficiency dry matter basis® (%)
(Xsy3) YVJ osle o 033l
Efficiency organic matter basis* (%)

0.6743 0.0025  0.0086 0.10 593 6.15° 6.47°

0.9667 0.0127 0.0405 0.06 6.22° 6.34 6.48°

0.0680 0.0451  0.0346 077  1310° 1243° 1553

0.7658 0.0871 0.1896 157 21.56 23.63 26.85

0.5152 0.4164 0.5635 3.15 48.59 48.15 52.86

S osle o SAS A G & pSer e ool a3l < L 1 (5)ls e =T s0nSoba 3Lkl il )
Sl Sk O}Z..»)A).}%%,WJJ ol 4 o L;Te.!\n (ajfjlgijn»éb!@dj}jig R PR WIS TR g W Py
(P<'/'O).¢\~.~abg54 )\Jg;'au Q}Uﬁ LS\)L) ML.L.AJ:F« s_éjfb_

1- Standard error of means; 2- Significance of treatment effect ;3- Efficiency of microbial protein
synthesis per kg of dry matter intake; 4- Efficiency of microbial protein synthesis per kg of degradable
organic matter in rumen. *Means in the same row with the different letters are significantly different
(P<0.05).
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Table 5. Effect of synchrony index levels on nitrogen balance and reinstating and blood parameters in
Lori male lambs.

V gldher ar bl Slosen Larls
Polynomial contrast2 Synchrony index
f2 B e SEM1 087 073 059 el 3y i
Quadratic Linear ltems

Gy s Cﬁ)?‘gﬁ.ﬁ&-a:\.« b yae
Dry matter intake3 (g d-1)

05419 00980 02005 141 3208 3124  28.18 Gao 03 05) Frae 00
Nitrogen intake (g d?)

01257 03192 01953 094 879 1011 734 G pS) gt sleld s 00s
Nitrogen excretion from feces (g d™)

06450 00678 04545 047 287 388 434 G pS) el e 05
Nitrogen excretion from urine (g d™)

0.4313 0.0851  0.1437 96.0 1529 1475 1227

N ey ¥ P O S
0.1038 09860 02387 099 11.66  13.99  11.68 (G20 03 £5) ek C”_”jf"v‘f

Total nitrogen excretion® (g d™)
03307 00247 00528 093 2042 17.25° 1650° Gop 2 £.3) edd olal 055 2

Reinstated nitrogen (g d™)
(ho2) 055755 el 023
Reinstated nitrogen efficiency (%)

03700 09729 06637 021 388 410  3.87 Gl 02 £.9) 05 nsd
Blood albumin (g L)

02765 00014 00036 103 1168° 1560° 16.88° T O fAuk) O shusl 0s
Blood urea nitrogen (mg dI™)

0.0674 0.1477  0.0835 2.23 63.83 55.14 58.60

oY Ll L;HTCQ )93 b i asle Byume o Sle Y las i (gols e =Y ¢ Sle 3 luilial ol il -
Sl hls alie s Gy b slanSile s 8 " s @S B 55 5l ey Sl eds e slaaY 5 ok
.(P<'/'O) .L..»Ldﬁ)bauu

1- Standard error of means; 2- Significance of treatment effect ; 3- Average of dry mater intake in
urine collection period; 4- Wool loss and dandruff skin was considered negligible. *Means in the
same row with the different letters are significantly different (P<0.05).
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Table 6. Effect of synchrony index levels on growth performance and intake of nutrients in Lori

feedlot male lambs.

T ller txr i

Sl jaxls

i ) : "
Polynomial contrast Pvalue SEM Synchrony index andllas 5,50 Slis
prra 087 073 059 Items
Quadratic  Linear
- - 09913  1.37 2597 2574 2573 ,(_(‘ s ’Ls ) “f’_" 3z
Initial live weight (kg)
06212 00608 00070 097 4344 4129 4043 (¢S4 2l 0
Final live weight (kg)
06212 00608 00844 097 1747 1554 14.70 (¢35 k8D 055 ol IS
Total weight gain (kg)
06212 00608 00844 1195 216 192 181 (¢.3) s 055 15
Daily weight gain (g)
08894 00502 00599 0006 014 013 012 Sl et
Feed efficiency
Gay o2 r,-g) [y
Intake (g day™)
05112 02417 04185 3866 1565 1502 1499 S esls
Dry matter
0.4601 02752 04310 36.60 1479 1418 1421 VJ_' 2l
Organic matter
0.8256  0.1310 03253 557 227 219 214 ag o
Crude protein
03862 02696 04004 1436 581 554 557 ek 3 skl S
Neutral detergent fiber
0.1446 09116 03405 1718 679 647 677 UL slaldn s S

Non fibrous carbohydrates

s ime sl ghyls wlie o Gy b sla 180k Ogtr a 53" Jled il (ol ime =Y ¢80k 3,1kl Gl il -

(P</00) aib

1- Standard error of means; 2- Significance of treatment effect. *Means in the same row with the
different letters are significantly different (P<0.05).
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Abstract

Background and objectives: The synchronization of the ruminal fermentatin rate
of carbohydrates and crude protein is a method to increasing microbial protein
synthesis, improving nitrogen efficiency, decreasing urinary N excretion and
improving animal performance. This research was done to evaluate the effect of
synchronizing the rate of carbohydrate and protein ruminal fermentation on feed
intake feed, digestibility, ruminl fermentation products, and growth performance of
Lori feedlot male lambs which were fed with similar components or structure high
concentrate diets.

Materials and methods: Three diets were formulated for feedlot male lambs with
same energy and crude protein but containing different synchrony index 0.59, 0.73
and 0.87 which calculated by using degradation parameters of organic matter and
crude protein of feeds from the diets. The effects of synchrony index of diets by 21
Lori feedlot male lambs with an average weight of 25.79+3.38 kg for 95 days (14
days for adaptation and 81 days for main period) were assigned in a completely
randomized design with seven replicates. Feed intake and its residual were
measured daily. Apparent digestibility was determined using acid insoluble ash
marker. The weight gain of lambs was determined to calculate feed efficiency and
growth performance. Rumen fluid sampling (50" trial day) and bleeding (14" and
65" trial day) were done from lambs. Three lambs were selected from each
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treatment and transferred to metabolic cages on 55" fattening day and then after 3
days for adaptation, urine of lambs was collected for 6 consecutive days and
microbial protein synthesis was estimated by measuring purine bases. Also
nitrogen balance was calculated from the values of nitrogen consumption and
excretion.

Results: With increasing synchrony index, digestibility of dry matter, organic
matter, neutral and acid detergent fiber and ether extract increased, but digestibility
of crude protein, non fibrous carbohydrates and crude ash have not significant
difference between treatments. The effects of experimental diets on rumen fluid pH
and ammonia nitrogen concentration were not significant difference before the
morning meal-time, but significant differences were observed on three hours after
the feeding between treatments. The lowest synchrony index diet has highest
rumen fluid pH and ammonia nitrogen concentration. There were not significant
differences for microbial protein synthesis and its efficiency and total nitrogen
excretion between the experimental treatments but with increasing synchrony
index the amount of retained nitrogen increased and blood urea nitrogen
concentration decreased (P<0.05). The total weight gain, average daily gain and
feed efficiency tended to increase (P<0.10) with increasing synchrony index.

Conclusion: With increasing synchrony index of the diets, microbial protein
synthesis not increased but digestibility of dry matter and some nutrients and
retained nitrogen increased whereas blood urea nitrogen concentration decreased.
Also growth performance and feed efficiency tended to improve. Therefore using
the high synchrony index diets can be useful for feed formulation or providing the
perfect mix of feed items to meet nutritional requirements of feedlot livestock.

Keywords: Environmental pollution, Feedlot lamb, Microbial protein, Efficiency,
Synchrony index
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