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Table 1- Ingredients and chemical composition of experimental diets (Based on dry matter)

T . -
sinlojl (gloo >
Experimental diets

(3a0y3) slj! 1 ) 3 4
Ingredients (%)
o8 25 paiS ol 20 20 20 20
Chopped wheat straw
Alfalfa silage without waste date
Slalo gl b aodg s 30 0 0 0
Alfalfa silage with waste date
oid ol g2 b 25 24 24 21.4
Milled barley grain
o bl )3 il 9 74 65 4
Milled corn grain ' '
by oS 6 7.6 8.1 11
Soybean meal
P g 8 9 9.4 11.4
Wheat bran
ollg g (Fdme g JoSe 15 15 15 15
Mineral and vitamin supplement
o 0.5 0.5 0.5 0.5
salt
Chemical composition
(P)fﬁ'l‘s )_J d)nSlS") omdglie (6551 249 252 27 28
metabolizable energy (Mcal/kg)
(109 ot 09 14.03 14.03 145 14.8
Crude protein (%)
(10y3) St o3l 68.89 70.22 71.35 72.47
Dry matter (%)
bos3) p5 o 2.83 2.74 2.90 256
Ether extract (%)
(o) Jesle 88.43 89.06 91.27 89.94
Organic matter (%)
(o) s 9.57 8.94 10.78 8.05
Ash (%)
(10 )3) 255 0aizg8 )3 Jglomals LI 35.49 35.33 35.04 35.28
NDF (%)
(o) I Slacdysng S 38.7 48.35 51.86 59.51
NFC (%)

Mew glyl> o> (3 (Suls b sop 5 L axdgy M slyl> 0> (2 (Suls sl ob 4y M gyl 0> (l "ol Wb)i dbo)el
Swls gloys 10,3 15 L asmigy 5w s opx (4 § luls sloys 203 10 L axi

! Experimental diets including: 1) diet content of alfalfa silage without waste date, 2) diet content of alfalfa

silage with 5% waste date, 3) diet content of alfalfa silage with 10% waste date and 4) diet content of alfalfa

silage with 15% waste date.

2 Non Fibrous Carbohydrates
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Table 2- Chemical composition of Alfalfa silage with different levels of waste date (%)

Sl opd @iy b aoigy e

Slop 3053 10 L osgy s o 8oy 15 | aomigy s

S e o Slls Slls Sls
chemical alfalfa . . 0 .
composition silage alfalfa with 15% waste date ~ alfalfa with 10% waste date  alfalfa with 5% waste date
silage silage silage

S oile 22.23 25.37 30.39 37.68
Dry matter

i o
“; ALA_ 83.84 84.27 86.65 90.95
Organic matter
P ofon 19.93 18.51 15.80 11.97
Crude protein
P 3.82 3.84 3.73 3.01
Ether extract
#SE 16.16 15.73 13.35 9.05
Ash
odizgd 5 Jgloal L3I
=t 35.54 30.19 32.13 30.55
NDF
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Table 3- Nitrogen intake, excretion, retention and digested nitrogen in sheep of fed with experimental diets

2 - .’
ialefl sloo e , Orthogonal contrasts
experimental diets

Items 1 2 3 4 SEM Linear guadratic cubic
sy 2 p5oks) S olo Sres 1.64° 1.70° 1.71° 1.80° 0.01 0.11 0.24 0.62
Dry matter intake (kg d™)
(bo3) S5 3le oo ol 70.85° 67.90° 69.19° 68.83% 0.85 0.47 0.24 0.01
Dry matter digestibility (%)
(5’.’ e )%‘5 yon Gas 33.48° 34.2% 34.76® 35.75° 0.31 0.01 0.79 0.8
Nitrogen intake (g d™)
U 2 25) e § > 0o 4.67 5.03 5.81 6.04 0.18 0.69 0.95 0.42
Fecal nitrogen excretion (g d™)
o 2 25) oS oo oo 3.85° 4,38 5.70% 5.91° 0.3 0.005 0.44 0.21
Urinary nitrogen excretion (g d™)
(i 2 5) o5 e o 27.61 28.11 29.17 29.73 0.37 0.03 0.96 0.73
Digested nitrogen (g d™)
g 2 p5) o5 4 0i9r 24.96° 24.79® 23.25% 23.80° 0.28 0.04 0.67 0.28
Retention nitrogen (g d™)
s 2 £55) (> 95 5mve 8.52 9.41 11.51 11.95 1.75 0.81 0.99 0.99

Total nitrogen excretion (g d*)

(P <0/05) acsbso jlacsine SMST glyls cidy yo 5 alio i By b (slopSibio !
! Mean with different alphabets are statistically different (P< 0.05).
b oy (4 5 lals slos 50,310 b aoigy s ey oy (3 e ilalis (sloys duoydmy b 455y 3Mhus eyl 03 (2 e larls csloys Cpgs 4oigs Mhus eyl o (11l oaialogl (clmo s
Sls gloyd 10315 b assig 50
2 Experimental diets including: 1) diet content of alfalfa silage without waste date, 2) diet content of alfalfa silage with 5% waste date, 3) diet
content of alfalfa silage with 10% waste date and 4) diet content of alfalfa silage with 15% waste date.
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Table 4- Different species and total protozoa population of rumen liquid of sheep fed experimental diets*

Fslefl sloo
Experimental diets

Orthogonal contrasts

(4055 o sl oo 2 3 X10%) s Sajsig cammos

protozoa population (x10° per ml of rumen 1 3 4 SEM linear quadratic cubic
liquid)

e S 5.52° 7.42% 793 03 0.001 0.95 0.55
Holotrichs spp.

?]]J ’J,’lfyt“-gw’s 15.4° 17.06™ 18.42® 20.88° 052  0.01 0.68 0.74

ellulolytic spp.

Eﬁ;;lnét:j 13.42° 1498 17.14® 1828° 055  0.01 084 072
sivon S 11.45° 1271° 1433 1569° 041 001 095 0.7

Total protozoa

! Mean with different alphabets are statistically different (P< 0.05).

(P <0/05) 125b o I3 ine OS] (glyls Cindy yo 5 aliia pui gy b (sloySilio |
s P sixe ) ) 2R ) Sy o

4 Sl ls Le.,\‘o.)lobdao)'twd“bo3ebuLoL5Le.\‘o.)bd\>oM~udH>oZebuLodLeJudao\)'tudH.)ol Ls L:]dbzsoz
PR S> ) 9 ) )12 oy [T > pRiaat 9 ) 1D Oy [T > 09 9 ) )12 0y ) 2

‘_;vbuLo L;Lo).> M)>15 L gy )‘)'Lw d')b oy

2 Experimental diets including: 1) diet content of alfalfa silage without waste date, 2) diet content of alfalfa silage with 5% waste date, 3)
diet content of alfalfa silage with 10% waste date and 4) diet content of alfalfa silage with 15% waste date.
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Table 5- Daily urinary purine derivative excretion in sheep fed experimental diets’
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Experimental diets

Orthogonal contrasts

SR uw . 1 2 3 4 SEM linear quadratic cubic
purine derivative
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Urinary allantoin excretion (mmol d)

(s Jgeche) Sl 022° 023® 023® 0258 0003 033 004 074
Uric acid (mmol d™)

s 2 £.5) osliSmn s 0l 104 111 113 126 004 007 068 065
Exanthin and Hypoxanthin (g d™)

U 2 Jpecke) g i J5 815 923 938 976 051 045 088 088
Total purine derivative (mmol d™)

s 2 Jyece) ol 5 506° 675° 837° 743 045 002 01 046

Creatinine (mmol d)

! Mean with different alphabets are statistically different (P< 0.05).
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2Experimental diets including: 1) diet content of alfalfa silage without waste date, 2) diet content of alfalfa silage with 5% waste date,
3) diet content of alfalfa silage with 10% waste date and 4) diet content of alfalfa silage with 15% waste date.
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Table 6- Microbial protein and nitrogen of sheep fed experimental diets®

2 & .’
itlefl slaoyer ) Orthogonal contrasts
Experimental diets

Items (g d™) 1 2 3 4 SEM linear  quadratic cubic
95 OI9r d . b .
Microbial 7.09 7.9 8.53 9.5 0.49 0.37 0.99 0.84
nitrogen
95 O b ab ab a
Microbial 44.23 48.48 49.34 53.29 3.08 0.36 0.98 0.83
protein

! Mean with different alphabets are statistically different (P< 0.05).
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2 Experimental diets including: 1) diet content of alfalfa silage without waste date, 2) diet content of alfalfa silage with 5% waste
date, 3) diet content of alfalfa silage with 10% waste date and 4) diet content of alfalfa silage with 15% waste date
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Table 7- Blood parameters of sheep fed experimental diets®

bl slao
Experimental diets

Orthogonal contrast

Items 1 2 3 4 SEM linear  quadratic  cubic
() 2 2 £.5ke) 55515 80.5° 81 87.75 89.5° 1.7 0.46 0.53 0.09
Glucose (mg dI™)

(2 o 2 £5) oy 6.67 6.72 6.87 6.9 152 0.34 0.95 0.75
Protein (g dI™)

U 3 25 ke Sl 21.25 22.25 23.75 29.75 0.09 0.05 0.39 0.76
Triglycerides (mg dI™)
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Cholesterol (mol L™)
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BUN (mg dI™)
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Creatinine (mg dI™)
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! Mean with different alphabets are statistically different (P< 0.05).
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2 Experimental diets including: 1) diet content of alfalfa silage without waste date, 2) diet content of alfalfa silage with 5% waste date,
3) diet content of alfalfa silage with 10% waste date and 4) diet content of alfalfa silage with 15% waste date.
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Introduction Ensiling is less dependent to weather condition and farmers are trying to ensile forages for
preserving them for livestock feeding. Ensiling legumes because of their buffering capacity and high moisture
content are difficult. Also, ensiling alfalfa will lose up to %85 of its nitrogen content as non-protein nitrogen.
Adding some additives like carbohydrate sources will improve alfalfa silage quality and its physical
characteristics. There are some agricultural byproducts which can be used in animal feeding. Waste date is being
produced annually in Iran and it can be used as carbohydrate source during alfalfa ensiling. This experiment was
conducted to investigate ensiling alfalfa with different levels of waste date and its feeding effect on rumen
protozoa population, microbial protein synthesis and blood parameters in Kermani sheep.

Materials and method Eight rams (47 = 2 kg BW) were used in a 2x2 change over design experiment. Each
experimental period was conducted for 21 days (16 days for adaptation and days for sampling). For ensiling,
fresh alfalfa with different levels of waste date (0, 5, 10 and %15) were mixed together and ensiled in 100 L
containers for 45 days. After opening chemical compositions of silages such as dry matter, crude protein,
ammonia nitrogen, crude fat, organic matter, ash, NDF, ADF and pH were determined according to standard
methods. Then, it was used %30% of diet in experimental diets as: 1) control diet (alfalfa silage without waste

date); 2) alfalfa silage with 5% waste date; 3) alfalfa silage with 10% waste date and 4) alfalfa

silage with 15% waste date. Treatment diets were mixed and fed as a TMR at 0800 and 1700 h. Amount of
the TMR offered was recorded, and treatment diets were sampled daily for the last 5 d of each period. Orts were
weighed, recorded, and sampled according to the same procedures followed for the treatment diets. Urine
samples were acidified during collection to a pH <3.0 by addition of 2 M sulfuric acid. Aliquots were diluted
1:10 with distilled water, stored frozen at —20< C, and later analyzed for N, allantoin and uric acid. The amount
of microbial purines absorbed was calculated from purine derivative excretion. A blood sample (about 10 mL)
was collected from a jugular vein into tubes containing 12 mg of EDTA, and plasma was separated by
centrifugation at 500 x g for 10 min and stored at —20°C until analysis of plasma glucose, protein, triglyceride,
cholesterol, urea N and creatinine. Statistical analysis was performed using the GLM procedure of SAS software.
Data were analyzed using the model Yiyx = p + T; + P; + C¢+ €ijk . Treatments means were statistically compared
by the new multiple range test of Duncan.

Results and Discussion The results of this experiment showed that total protozoal population and all of
holotrish, cellulolytic and entodinium species in rumen fluid were increased linearly by increasing the level of
waste date during ensiling alfalfa. Also, the nitrogen and microbial protein, cholesterol level, blood glucose and
blood urea nitrogen were significantly different and triglyceride was tended to be significant. Higher amount of
easily fermentable carbohydrates in waste date might increase propionate in rumen fluid and therefore increases
blood glucose level in animals which fed diet containing alfalfa silage plus %15 waste date. The highest blood
urea nitrogen was achieved in control diet and it might be due to lower fermentable carbohydrate, higher rumen
pH and lower efficiency of microbial protein synthesis. Protozoa populations tended to be increased linearly with
increasing level of waste date in the diets (P<0.05) which might be due to higher dry matter intake. Nitrogen
intake, urine excretion of N, and nitrogen retention were affected by treatments. With regards to N utilization, N
excretion and N retention should reflect differences in N metabolism, because N retention was the most
important index of the protein nutrition status of ruminants. The microbial N supply calculated from purine
derivative excretion were from 44.23 to 53.29 g of N/d. The efficiency of rumen microbial protein synthesis was
increased as level of waste date increased during ensiling which might be due to higher level of rapidly
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fermentable carbohydrates in diets containing higher level of waste date. By increasing soluble carbohydrates

microbes are able to access energy more efficiently and therefore rumen microbes will be able to utilize protein
of diet more efficiently.

Conclusion In conclusion, using %15 of waste date during ensiling alfalfa improved nitrogen retention and
increased microbial protein synthesis.

Key word: Alfalfa silage, Blood parameters, Microbial protein synthesis, Waste date.



