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1. Cross-over design
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Table 2. Chemical composition and physically effective NDF of alfalfa hay and TMR (DM based)

o311 L o ) TS & o
oy . ) _ e SEE T R SR 2 , -
P-value  SEM (ete 2d Go=bd  Afalfahay  Alfalfa S 2
Diet with coarse  Diet with small long hay fine Corn Nutrient
particle size particle size silage
0.8470 1.178 70.39 71.07 92.83 93.24 29.65 (ho2) St osle
Dry matter (%)
) el g
0.9451 0.381 16.86 16.93 13.80 13.80 8.30 (ho2) ¢ oI
Crude protein (%)
08133 0.234 29.44 2951 58.36 5812  48.87 (h20) 5 ooy 03 sl S
Neutral detergent fiber (%)
0.8960 0.013 16.25 16.26 36.31 3634 2431 (3 Sl oy 2 52 ol S
Acid detergent fiber (%)
0.8918  1.156 4421 44.10 2452 2454 4361 (o) G 2 oo 3
Non-fiber carbohydrates (%)
0.8617 0.825 28.73 28.71 1.39 143 35.00 (o) el
Starch (%)
0.6932 0.031 2,91 2.93 7.54 754 2091 (o2) (St ) 5
Lignin (Dry matter ) (%)
0.7346  0.235 1154 11.73 16.11 1638 743 o) (G ekt oo el LD S
Lignin (Neutral detergent fiber) (%)
0.0001 0539 3.60° 2.91° 4.65 309 795 (o) i J
Geometric length (mm)
0.0001 1.202 8.63" 6.93 22.19 15.09 31.79 (4o ,3) 'PENDF5g
0.0007 1.786 20.72° 18.67° 41.98 36.76 44.73 (4,3) "pENDFsy 1
0.9264 1.108 162.00 163.00 340.00 340.00 (mEg/kg) “DCAD
0.8790 0.187 6.91 6.94 10.09 10.12 421 () st
Ash (%)
0.9763 0.001 1.68 1.68 1.15 1.14 1.40 NEL” (Mcal/kg)

L Sit a0 (ol bohien Sl o’ i Lo /08 ki 1 S0be s Losdd St iy (55l boplsen SalS 6 !
(18) PSPS U1 51 a o A 514 Jadlis b slacSIl 3 sbile 3L lyd o™ e e ¥/50 s b

peNDF>1_18 (%)
NDF%>1.18mm)

= (DM%>19mm x NDF%>19mm) +

(DM%>8mm xNDF%>8mm) + (DM%>1.18mm x

NDF%>8mm) x (DM%>8mm + NDF%>19mm) x (DM%>19mm = peNDF>; (%)
O VNRC s bl ™ 5518 5 055l sl

(OF 5V PSPS U151 2 o VA Jaia L U1 s 0ile 3L 3 i |

Total mixed ration containing alfalfa hay with geometric average length 3.09 mm, 2 Total mixed ration containing
alfalfa hay with geometric average length 4.65 mm, *NDF content of TMR or forage multiplied by their physical
effective factor (pef) or the proportion of particles retained on the 19-mm, 8-mm, and 1.18-mm sieves of the
PSPS(16). “NDF content of TMR or forage multiplied by its pef or the proportion of particles retained on the 19-
mm and 8-mm sieves of the PSPS (14). ® The difference of anions and cations, ®based on estimates of NRC (2001).
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Table 2. Dry matter and nutrients intake in dairy cows fed diets with different forage particle size and
same chemical composition

a)".kﬂ Ll a}:?) a)".xﬂ Ll a}:.?)
P-value  SEM (esys ol RCTPRCIR s
Diet with coarse Diet with small ltems
particle size particle size
< 5 Kis osle
0.0597  1.804 22.69 24.89 (055 Ppae
Dry matter intake (kg)
< ; [
00420  1.766 21.12° 23.16° (pAAS) P e Sl le
Organic matter intake (kg)
P . e
0.0398  0.130 157° 1.73° (054 P 28
Ash intake (kg)
Z 5 B s 5 s G u
0.0427  0.566 6.69° 7.34° (pAAS) (e 8 eyt 2 sl S
Neutral detergent fiber intake (kg)
g E U e slass
0.0569  0.837 9.98 10.95 (0550 Porae Sl 2 Slaclionn S
Non-fiber carbohydrates intake (kg)
Y ; : WA 58 55 S S50 U
0.8032  0.104 4.70 4.65 (05 AP e adon VWA S50 e 250 S
Physically effective fiber>1.18 mm intake (kg)
< E - 5| 585 b S5 UL
00177  0.126 1.96° 1.73° (05 AS) e poon A 31 505 S e B
Physically effective fiber>8 mm intake (kg)
< E oy 85 53 [N
00481 0311 3.60" 4.05° (¢S5 P sl sz 52 J ol S,

Acid detergent fiber intake (kg)

Szt a3l (Shpst D3 3l 0Ad Seb S L oS sls 0L pdia 5l S les] s

LS o My SRl OV 55 b st Ll s (ke sl ge el 5 (550 s B b S5l 5 b e
(Yoo9) O 5 gogtag, YooV 5 Y008) e g 5 KL iulesl ax STL(FF 5 YA 5 Y5 5 )
03l S35 b o 3 oSl i Ly (6l e Sl (Y000 OLn 5 o s
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e SUI 5 (RP= VYY) s oy 55 55 Jhoesls GUI L e ySne bLi| ST 550 G ae oS
5> Jsboals OUL 5 S5 e SUI 30 w0 1 Bl pl ol ol o (RP=0/T4) (S5
G ean e I3 gme 5 e Sas ddaly SU 2 e ol DLl anSE (S i el s
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1. Bulk density
2. Rate of hydration
3. Water holding capacity
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Table 3.Milk production and composition in dairy cows fed diets with different particle size

(s s Ol o310 b o )

"Gy 3 63100 G o)

P-value SEM >lse
Diet with coarse particle size  Diet with small particle size Items
P s =
0.9014  5.097 35.50 35.87 (T;,L,Q S =
Milk production (kg)
P Voo ..
0.4676  4.603 36.30 34.35 (¢ S55) .a,u g
Corrected milk production (kg)
0.0259  0.274 3.65° 3.26° (he02) 2 e
Milk fat (%)
0.1854  0.167 1.29 1.16 (¢S sy ot o
Milk fat production (kg)
0.8346  0.171 3.11 3.13 (ho2) o im0z
Milk protein (%)
0.8121  0.154 1.10 1.12 A
Milk protein production (kg)
0.5836 0.106 4.55 4,52 (As3) ,w 55N
Lactose milk (%)
0.9608 0.248 161 1.62 _ (p S5 s ;j;.sy
Milk Lactose production (kg)
'~ ¢ |
0.8057 0.112 7.55 7.53 (M)’)_”” S s elr ol
Solid non milk fat (%)
(Ao)3) o dalr 3l5e IS
0.9463 0.456 11.20 11.21 o <
Total solid milk (%)
0.9709 0.012 0.11 0.11 (vt.&):) e o)
Milk urea (%)
0.8173  25.758 56.81 53.38 () o Gy sladshe

Milk somatic cells (N)

e e ) OO0 oSS Sy a3 b e M) = e ¥ el ekd et 8

1.Solid non fat

2.Total solid
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Table 4. Blood parameters and rumen fluid pH in dairy cows fed diets with different forage particle size
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Abstract

Background and Objectives: Forage particle sizes has two opposite effects on
animal performance, on the one hand fed with long particle increases ruminant
activity and rumen buffer and reduce the risk of subacute acidosis, on the other
hand decreases the flow rate of digestion and subsequently feed intake and milk
production. Therefore this experiment was done to determine the functional
response of lactating cows when fed diets containing alfalfa hay forage whit 3.09
and 4.65 mm geometric mean.

Materials and methods: In this study was used of 8 Holstein cows similarly, with
regard to the production stage, weight, age, breed and health, in rotate design 2x2
and the two period 21-day (2 weeks to adaptation with the diet and 7 days for
samples) with four replicates for each treatment. During the 7 days of sampling,
was measured feed intake, indicators blood and milk.

Results: The cows DMI increased with reduced forage particle size (25 versus 22.5
kg per day). Non-fiber carbohydrates, organic matter, neutral detergent fiber, ash,
and acid detergent fiber intake was reduced by increasing the particle size alfalfa
hay. Physically effective fiber greater than 8 mm intanke in the experiment was
statistically significant between the two treatments, that diet smaller particle size
had lower levels compared to the larger particle size diet (0.41 to 0.52 kg) . With
increase geometric mean particle size alfalfa hay of diet from 3.09 to 4.65 mm did
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production increase from 3.26 to 3.65 percent. In this experiment protein content,
lactose, urea, solid nonfat, total solids, somatic cell counts of milk were not
significantly different between the two treatments. By increasing the particle size
of alfalfa hay increased blood glucose and triglyceride levels. Blood insulin levels
was more in cows fed diets greater geometric mean alfalfa hay (16.29 and 12.86
mg per deciliter). Cholesterol levels, antioxidants, urea and beta-hydroxy butyric
acid were not significantly different between two treatments of alfalfa hay particle
size in diet. According to the results of this experiment, the particle size reduction
of alfalfa hay and diet was decreased in the rumen fluid pH. The rumen fluid pH
for diets containing alfalfa hay with geometric mean 3.09 and 4.65 was 6.09 and
6.39 respectively.

Conclusion: With increasing the forage particle size increased pH of the rumen
fluid, dry matter intake and milk fat.

Keywords: Dairy cattle, Holstein, Particle size, Alfalfa hay
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