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ABSTRACT

This experiment was conducted to investigate the effects of different levels of dietary NDF in diets rich in plant oil
(sunflower) on milk performance and feeding behavior of mid-lactating Holstein dairy cows. Four primiparous (BW:
525+30 kg; DIM: 103+6) and four multiparous (BW: 587+88 kg; DIM: 99+12) cows were used in a 4x4 replicated
Latin square design with 21-d experimental periods. Cows were received 1 of 4 four treatments: 1) 31% fiber (NDF)
and no supplement plant oil, LF, 2) 31% fiber with 2% supplement plant oil, LFO 3) 35% fiber with 2% plant oil,
MFO 4) 39% fiber with 2% plant oil, HFO. Daily dry matter intake (DMI), milk yield and composition, blood
metabolites, dry matter digestibility, rumen fluid characteristics and BW variations were determined. There was no
significant different in milk production among diets. Milk fat (P<0.01) and protein (P<0.05) concentrations were
significantly affected by treatments. Dry matter intake and DM digestibility were higher (P<0.01) in LFO diet. The
cows fed HFO had higher NDF digestibility (P<0.01). Total VFA and acetate concentration were greater for HFO
diet and propionate concentration was greater for LFO diet (P<0.01) than the others. Rumen fluid pH was increased
by increasing dietary NDF concentration (P<0.01). Chewing activity was positively affected by increasing
concentration of dietary NDF (P<0.01). This study showed that diets rich in plant oil and low concentration of NDF
induce the milk fat depression in mid-lactating cows.
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Table 1. Chemical composition of alfalfa hay and
corn silage (based on dry matter)

Chemical composition Corn
(Calculated) Silage Alfalfa hay
DM (%) 25.0 90.0
CP (%) 9.5 15.0
NDF (%) 49.0 43.0
ADF (%) 30.0 36.0
Lignin (%) 10.0 20.0
peNDF! > 8mm (%) - 12,5
peNDF* > 1.18mm (%) 239

NE,*, Mcal/kg of DM 1.60 1.25
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1. Physically effective NDF > 8.0 = % of particles >8 mm X NDF of
whole sample (similar to top 2 sieves of PSPS) (Kononoff et al., 2003).

2. Physically effective NDF > 1.18 = % of particles >1.18 mm x NDF of
whole sample (similar to top 3 sieves of PSPS) (Kononoff et al., 2003).

3. Based on tabular values (NRC, 2001).
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Table 2. Ingredients and chemical composition of experimental diets on DM basis

ltem Diet"

LF LFO MFO HFO
Ingredient, % of DM
Alfalfa hay 20 20 25 30
Corn silage 20 20 25 30
Ground barley grain 26.9 26.9 19.4 44
Ground corn grain 8.3 5.85 1.95 1.47
Wheat bran 7.35 7.35 9.27 19
Fish meal - - - 0.97
Soybean meal 9.75 10.24 8.30 9.50
Cottonseed meal 4.86 4.86 6.37 0.74
Calcium carbonate 0.98 0.98 0.98 0.20
Vitamin-mineral mix? 0.58 0.58 0.58 0.58
Salt 0.30 0.30 0.30 0.30
Sunflower oil - 2.00 2.00 2.00
Sodium bicarbonate 0.98 0.98 0.98 0.98
Chemical composition
NE. 3, Mcal/kg of DM 1.68 1.74 1.66 1.62
CP, % of DM 16.10 16.11 15.94 16.37
RUP, % of CP 32.67 33.17 33.15 33.58
RDP, % of CP 10.85 10.93 10.65 10.81
Methionine 1.98 1.98 1.96 1.98
Lysine 6.83 6.86 6.87 6.96
Ether extract, % of DM 3.00 5.00 5.00 5.00
LCFA, % of DM 2.50 4.10 413 4.15
NDF, % of DM 31.00 31.00 35.00 39.00
peNDF* 18.37 18.84 22.31 27.35
NFC®, % of DM 43.36 42.00 37.75 33.75
Starch, % of DM 28.14 26.35 21.42 16.70
Ca 0.75 0.76 0.83 0.96
P 0.49 0.48 0.50 0.57
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1. LF = Low fiber without oil supplementation; LFO = Low fiber with oil supplementation; MFO = Medium fiber with oil supplementation; HFO = High fiber with oil
supplementation.
2. Supplied 196000, 96000, 19000, 46000, 3000, 300, 2000, 3000, 100, 100, 1 and 400 mg/kg of diet DM of calcium, phosphorus, magnesium, sodium, iron, copper,
manganese, zinc, cobalt, iodine, selenium, antioxidant, respectively, as well as vitamin A (3,000 1U/kg), vitamin D (800 1U/kg), and vitamin E (6 1U/kg).
3. Based on tabular values (NRC, 2001).
4. Physically effective NDF > 1.18 = % of particles >1.18 mm x NDF of whole sample (similar to top 3 sieves in PSPS) (Kononoff et al., 2003).
5. Calculated by difference 100 — (% NDF + % CP + % fat + % ash).
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Table 3. Effect of difference in NDF content and oil supplementation on dry matter intake and nutrient digestibility

Treatment!

Item F [FO MEO "6} SEM P-value

Dry matter intake (Kg/d) 18.9° 19.0° 18.2° 17.3° 0.63 0.02
Digestibility (%)

DM 68.8° 71.5° 69.0° 68.0° 0.16 <0.01
OM 70.7° 73.3° 71.6° 69.1 0.15 <0.01
NDF 58.9° 58.9° 63.3° 66.6° 0.30 <0.01
EE 69.5 69.5 69.4 69.3 0.35 0.97
CP 66.9 67.3 67.0 67.2 0.22 0.23

089y JoSo L YL BLII=HFO ¢ye5, JoSo i Jawgio BLII=MFO (189, LoSo b oyl BLII=LFO ¢ye5, JoSo 5y ol SLII=LF N
1. LF = Low fiber without oil supplementation; LFO = Low fiber with oil supplementation; MFO = Medium fiber with oil supplementation; HFO =

High fiber with oil supplementation.
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Table 4. Effect of difference in diet’s NDF content and oil supplementation on milk yield and contents

Treatment®

Item F Fo MFO AFO SEM P-value
Milk yield (kg/d)
Milk 321 31.9 31.2 313 0.40 0.38
3.5%FCM? 29.0° 27.3° 28.9° 28.3° 0.41 0.05
Milk contents yield (kg/d)
Fat 0.94* 0.84° 0.95° 0.92° 0.02 0.01
protein 0.94° 0.89" 0.90° 0.89" 0.01 0.04
Lactose 1.40 1.40 1.37 1.39 0.01 0.58
Milk contents (%)
Fat 2,93 2.65 3.05* 2.94° 0.05 0.03
Protein 2.93° 2.81° 2.88" 2.84° 0.02 0.01
Lactose 4.38 4.40 4.39 4.43 0.02 0.34
Fat/protein ratio 1.00° 0.94° 1.05° 1.04° 0.01 0.03
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1. LF = Low fiber without oil supplementation; LFO = Low fiber with oil supplementation; MFO = Medium fiber oil supplementation; HFO = High

fiber with oil supplementation.
2. 3.5%FCM = (0.4324xMilk yield) + (16.23xFat yield)
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Table 5. Effect of difference in diet’s NDF content and oil supplementation on chewing activity of experimental cows

Treatment'

LF LFO MFO HFO SEM P-value
Feeding behavior
Chewing (min/d) 800° 805" 887% 915* 9.79 0.01
Eating time (min/d) 246° 247° 283° 303° 7.20 0.04
Ruminating (min/d) 555° 557° 603 612° 6.87 0.05
Eating per kg of NDF (min) 41.3 425 45.2 45.0 1.78 0.24
Eating per kg of forage NDF (min) 70.7 715 67.6 63.7 2.78 0.14
Ruminating per kg of NDF (min) 94.8 96.5 95.0 90.7 4.02 0.18
Ruminating per kg of forage NDF (min) 161° 1622 141° 128° 6.21 0.01
Chewing per kg of NDF (min) 136 138 140 135 5.76 0.64
Chewing per kg of forage NDF (min) 2317 233¢ 209° 192° 8.63 0.03
Eating per kg of DMI (min) 12.9¢ 13.0° 15.9° 17.6% 0.60 0.01
Ruminating per kg of DMI (min) 29.6° 29.6° 33.4° 35.5° 1.39 0.01
Chewing per kg of DMI (min) 42.5° 42.6° 49.3 53.2% 1.90 0.01
NDF (kg/d) 5.96° 5.87° 6.36" 6.77% 0.24 0.07
FNDF (kg/d) 352° 3.51° 423 4.76° 0.16 <0.01

089y JoSo b YL BLII=HFO 485, JoSo b lawgio SLI=MFO ¢ )¢9, JoSo b oymly SLII=LFO ¢85, JoSo a0y ol SLII=LF N
1. LF = Low fiber without oil supplementation; LFO = Low fiber with oil supplementation; MFO = Medium fiber with oil supplementation; HFO =

High fiber with oil supplementation.
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Table 6. Effect of difference level of diet’s NDF content and oil supplementation on rumen fermentation of
experimental cows

Treatment*

Item F FoO MFO "=o) SEM P-value
Ruminal pH 6.237 5.85° 6.43° 6.75° 0.03 <0.01
Urinary pH 774 7.76° 7.76% 7.29° 0.05 <0.01
Fecal pH 6.26 6.33 6.41 6.36 0.05 0.18
Ruminal VFA mol/100 mol
Acetate 61.0° 59.6¢ 63.3° 65.6% 0.16 <0.01
Propionate 21.8° 23.1° 21.2° 20.6™ 0.06 <0.01
Others 8.3™ 8.5 8.9 9.2° 0.20 0.04
Total VFA (mM) 91.3° 91.3° 93.5° 95.5% 0.11 <0.01

089y JeSe L YL BLII=HFO ¢yé5, JoSo b Jawgio BLI=MFO ¢ ,e9; JoSo b oyl BLII=LFO ¢yé5, JoSo 5y oyl SLII= LF N
1. LF = Low fiber without oil supplementation; LFO = Low fiber with oil supplementation; MFO = Medium fiber with oil supplementation; HFO =

High fiber with oil supplementation.
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