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Treatments
% of diet DM
Item LDD MDD HDD
Ingredients
Corn, ground 21.7 24.8 19.8
Barley, rolled 0.7 1.3 3.6
Wheat grain, rolled 0.9 1.1 2.6
Rapeseed meal 8.6 5.2 5.0
Soybean meal 1.7 3.8 5.7
Wheat bran 4.4 35 1.4
Gluten feed 8.9 10.6 111
Wheat silage 19.9 19.9 19.9
Oat hay 135 135 13.5
Clover hay 13 1.3 1.3
Cottonseed 0.8 1.0 2.0
Golden DDG? 4.6 6.6 6.6
!By product of dairy 33 33 3.2
industry
CSFA3 1.4 2.0 2.4
Urea 0.3 0.2 0.1
Bicarbonate 0.7 0.7 0.7
limestone 0.7 0.4 0.3
NaCl 0.7 0.7 0.7
Vitamins and minerals* 0.001 0.001 0.001
Chemical composition - % of DM unless stated
NEL® (Mcal/kg DM) 1.74 1.78 1.81
Crude protein 16.2 16.5 17.1
NDF 30.5 30.5 30.5
Forage NDF 17.7 17.7 17.7
Forage 34.7 34.7 34.7
Ether extract 4.3 4.9 5.3
Ca 0.01 0.009 0.009

P 0.005 0.005 0.005
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Treatments!

Item LE ME HE SEM P value
Milk, kg/d 40.1 40.1 40.3 0.28 0.72
Fat, % 4,002 4,012 3.79° 0.06 0.01
Fat, kg/d 1.58 1.57 1.51 0.03 0.30
Protein, % 3.58¢ 3.53% 3.43° 0.05 0.12
Protein, kg/d 1.42 1.37 1.38 0.03 0.36
Lactose, % 4.87 4.87 4.87 0.02 0.98
Lactose, kg/d 1.94 1.89 1.99 0.04 0.20
MUN?2, mg/dL 13.7 14.4 13.8 0.5 0.53
4% FCM?3, kg/d 39.1% 3972 38.4° 0.31 0.02
ECM, kg/d 40.1°8 40.62 39.0° 0.31 0.008
Energy output in 29.72 30.02 28.9° 0.23 0.008

milk, Mcal/d
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Table 3. Least squares means of dry matter intake and efficiency calculations

Treatments?

Item LDD MDD HDD SEM P value
DMI, kg/d 27.4%  27.8 26.6°  0.32 0.03
Energy intake, Mcal/d 47.7 49.6 48.1 0.57 0.07
EB, Mcal/d 7.0° 7.9% 8.4% 042 0.06
BW start, kg 624.7 622.0 621.1 153 0.97
BW end, kg 658.0 666.1  654.5 15.5 0.95
BW gain, kg 33.3 44.1 33.4 4.3 0.15
Milk/DMI, kg/kg 1.49P 1.46> 155 0.01 0.0004
4% FCM?/DMI, kg/kg 144 1.46 1.46 0.01 049
ECM/DMI, kg/kg 1.48 1.49 1.49 0.01 0.70
Marginal efficiency for milk 1.96 191 2.04 0.02 0.002
Rumination time, min/d 498.3%  490.0% 4755 6.3 0.06
Lying time, min/d 558.8"  626.0°  580.0° 7.9 >0.0001

[Tl ,NTONNN NINN DY MITINY DXIAPA 202 [DIKY NdINY NI AN [ITAN NN
D'PN2IN 07720 IX¥N1 X7 .LDD -0 N¥Inpa 2wxRn HDD N NXIAPZA MNP D122 A NFANIRD
HDD -0 N¥IAPa MNP NN NNTA Q707 XD NI 10N 170N 9ian '7Pwna D'l
270 X7 NIwn NI ECM -1 FCM DI ni'ya 0'71an K77 ,Nixingn INY nniyy
NN NX7VN WUN . NINNRD NIXIPZN 'y TWRN HDD -0 NXIAPA NI NXIAPA NN NN
N'N M NXIN T W 17'R1,LDD -0 NxIapa YwRn HDD -0 NXIRPA NI )in A
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Table 4. Least squares means of rumen pH and concentrations of ammonia and volatile
fatty acids (VFA)

Treatments

Item LDD MDD HDD SEM P value
Rumen pH 6.57° 6.44° 6.50% 0.04 0.09
Ammonia, mg/L 172.8 163.9 166.0 3.43 0.16
Acetate, mM 62.9 63.0° 57.9° 1.48 0.02
Propionate, mM 28.7 29.3 27.0 0.89 0.17
Butyrate, mM 14.1° 15.6° 12.9P 0.59 0.007
Isovalerate, MM 1.22 1.32 1.0° 0.07 0.006
Valerate, mM 1.6 1.82 1.4° 0.08 0.004
Caproate, mM 0.41 0.49 0.40 0.03 0.14
Acetate/propionate  2.23 2.18 2.16 0.05 0.62
Acetate/butyrate  77.02 78.6% 70.8° 1.88 0.01
Total VFA, mM 108.9° 111.52 100.4° 2.77 0.02
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Table 5. Ingredients and chemical composition of the rations

Ingredients, (% of DM) Treatments
Control HF
Corn grain, ground 25.5 18.4
Barley grain rolled 0.9 0.9
Wheat grain rolled 0.9 0.9
Soybean meal 3.3 2.9
Rapeseed meal 6.8 6.7
Cottonseed 1.2 1.2
Wheat bran 4.4 4.4
Wheat silage 20.7 20.7
Oats hay 13.5 20.7
Gluten feed 111 111
Golden DDG 4.1 4.1
By product of dairy industry 3.2 3.3
Calcium soap of fatty acids 2.1 2.6
Urea 0.3 0.4
Limestone 0.5 0.4
Sodium bicarbonate 0.7 0.7
Salt 0.7 0.7
Vitamins and minerals! 0.05 0.05
Chemical composition (in DM basis)
NEL? (Mcal) 1.78 1.75
Crude protein, % 16.5 16.5
Forage, % 34.3 41.5
NDF, % 30.5 335
Forage NDF, % 17.5 21.2
Ether extract, % 4.7 5.0
Ca, % 0.9 0.9
P, % 0.5 0.5

!Contained 20,000,000 1U of vitamin A/kg, 2,000,000 1U/kg of vitamin D, 15,000 1U/kg
of vitamin E, 6000 mg/kg of Mn, 6000 mg/kg of Zn, 2000 mg/kg of Fe, 1500 mg/kg of
Cu, 120 mg/kg of I, 50 mg/kg of Se, and 20 mg/kg of Co.

2Calculated using the NRC (1989) values.
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Table 6. Effects of diet on milk yield and milk solids content and yields

Treatments?
Control HF SEM  Pvalue

Milk yield

Milk, kg/d 38.7 36.8 0.50 0.01

ECM?, Mcal/d 28.0 27.3 0.31 0.14

FCM?® 4%, kg/d 36.8 36.4 0.45 0.64

Hamam, kg/d 39.5 37.6 0.40 0.002
Milk solids concentration and yields

Fat, % 3.74 3.89 0.05 0.03

Protein, % 3.48 3.36 0.04 0.04

Lactose, % 4.88 4.82 0.03 0.16

Milk urea-N, mg/dL 16.6 17.1 0.40 0.33

Fat, kg/d 1.39 1.37 0.03 0.65

Protein, kg/d 1.30 1.20 0.03 0.02

Lactose, kg/d 1.85 1.75 0.05 0.14

Somatic cell counts, (x1000/ml) 241.9 382.6 76.4 0.20

Control - Cows were fed a standard Israeli milking-cow ration that contained 41.5% forage
and 1.75 Mcal NEL/DM.

2ECM — energy corrected milk.

3FCM - fat corrected milk.

NX¥IAP2 NI NI DD RIYA TINK NN DXIAPZA N AN ANt 2700 Nann

-0 NANNA D0'7TAN INXNY X7 .DIRP'2AN NXIAPA NI N2 DD R700N TINK 17'K1,719'00
7' AN XA N Nnika nntn n"ann nann 17'x1,FCM -n ik ECM

270 X7 NI DY719'0N 2 NAYINAN NANIRD IR [ITA DN 7n2aIn 7720 X¥na XY
AN NN nntn FCM 1x"? ni7'win NRT Nniv? .Nipian NXnpa ant nnina antan

172N DX NI DR ANta "N axee Nz e 719'on nXinga
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Table 7. Effects of diets on rumen pH, ammonia and volatile fatty acids (VFA)

concentrations

Treatments?

Control HF SEM P=
Rumen pH 6.38 6.47 0.04 0.15
Rumen ammonia, mg/L  139.2 148.7 3.6 0.06
Acetate, mM 61.3 60.6 1.05 0.65
Propionate, mM 28.5 24.9 0.73 0.001
Butyrate, mM 13.2 12.2 0.36 0.05
Isovalerate, mM 0.83 0.99 0.04 0.01
Valerate, mM 1.23 1.18 0.05 0.52
Caproic, mM 0.35 0.36 0.02 0.73
Acetate/propionate 2.19 2.44 0.05 0.001
Total VFA, mM 105.4 100.2 1.9 0.06

Control - Cows were fed a standard Israeli milking-cow ration that contained 41.5% forage

and 1.75 Mcal NEL/DM.
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Table 8. Least square means of apparent total-tract digestibility and digestible intake of

diet components as affected by diets

Treatment!
Control HF SEM P-value
Apparent digestibility, %
DM 66.6 56.1 0.78 <0.0001
oM 69.1 59.2 0.77 <0.0001
Protein 66.7 52.9 1.30 <0.0001
Fat 717 60.4 0.93 <0.0001
NDF 43.9 30.0 1.24 <0.0001
ADF 39.5 23.9 1.5 <0.0001
Apparent digestible intake, kg/d
DM 15.7 13.3 0.63 0.01
oM 14.9 12.8 0.59 0.02
Protein 2.6 1.9 0.10 <0.0001
Fat 0.78 0.64 0.03 0.006
NDF 3.5 2.47 0.15 <0.0001
ADF 1.5 0.94 0.07 <0.0001

b \/alues within a row with different superscripts differ significantly at P<0.05.

Treatments:
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