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E ffects of Feeding Methods Total Mixed Rations on the
Production Efficiency of Dairy Cows in Tie Stall System

Kentarou I kuta, Norihisa Fukuo, Rima Himrosaxi,
Kazumi S asakuUraA, Mutumu KokaMo and Osamu T AKATA

Summary

The effects of the strategy of feeding total mixed rations (TMR) on the production
efficiency of dairy cows in tie stall system were examined. Fifteen multiparuos and 14
primiparous cows were assigned randomly to one of four treatment groups with different
feeding methods : HM offered high nutrient concentration TMR (H-TMR) from early to
middle lactation, and medium nutrient concentration TMR (M-TMR) from middle to late
lactation. M offered M-TMR in early lactation, restricted amount of M-TMR and added

~ oat hay to M-TMR when the milk yield becomes lower than the basal line after middle
lactatibn. ML offered M-TMR in early lactation and switching from M-TMR to low
nutrient concéntration TMR (L-TMR) when the milk yield becomes lower than the basal
line. L added supplemental concentration to L-TMR in early lactation and stopped the addi
ton of supplemental concentration when the milk yield became lower than the basal line
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after middle. lactation
The following results were obtained :

(BEEM ) & 385 (2002)

(1) Dry matter intake and milk yield were almost- the same for the four groups.
(2) Milk fat percentage were not different between the treatment groups. Daily 4% fat corrected milk yield
were higher at HM ‘than the M or L treatment groups. Milk protein percentage was higher at L (3.33%)

than ML (3.15%).

(3) The cost of feed per milk production was highest at M, with mean values of : 33.6, 36.0, 33.6 and 34.7 (¥

/kg of milk) for respective treatment groups.

(4) Reduction of body weight and body condition score in postpartum was greatest at HM group.
(5) Open days were greatest at HM with mean values of 297,125, 110 and 162 for the respective treatment

groups.

The sets of results suggest that the feeding method of the ML group is the best in tie stall system.
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~Table 1. Experimental design of feeding trial.

. : Treatment groups
HM , M ' - ML o L

Number of cows ) . y
Primiparous. 4 2 4 4
Multlparous 4 5 3 3

TMR offered and methods of nutritional control in each lactation stage g - - S
Early H-TMR  a.l M-TMR a.l M-TMR a.l L-TMR R + C (all cows)
Mid - "Hor M-TMR a.l. M-TMR 'R + Hay? M-TMR R L-TMR R+ C¥
Late M-TMR  a.l M-TMR R + Hay" L-TMR R L-TMR R +C¥

a.l.: ad libitum, R : Restriction

1) +Hay: Supplementation of oats hay to the cows which yield under 25kg/ day milk for prlmlparous
and 35kg,~day milk for multiparous

2) +C:Supplementation of energy supplement custom mix to the cows which y1eld above 30kg/ day milk
for primiparous and 35kgday milk for multiparous : ‘ S

Table 2. Ingredient and nutrient composition of ‘experimental diets.

TMR ' Energy Supplement
4 “H-TMR  M-TMR L-TMR -  Custom mix Oats hay
‘Ingredient (% of DM) . ‘ : ' B
Corn silage . E o1 oo 18 21.3
Beet pulp SR 114 12.5 14.2
Alfalfa hay cube 10.8 11.9 13.4
Tlmo‘phy hay ' 13.3 - 8.3 9.5
Corn grain mix® =~ 29.1 23.5 192.2
Barley grain . 8.9 9.1 13.9
.- Soybean meal . .. 9.3 7.3 5.5 28.0
Corn gluten feed ‘ 54 ‘
" Cottonseed whole lint 38 4.1 24 170
‘Energy supplement? » ' 0.9 ' - 2.8
Extruded soybean. . 1.9 : 14.2
Corn gluten meal : 1.2 0.5
Fish meal 1.3 0.5
- Limestone ‘ 0.4 0.5 0.5
~Ca/P o 0.3 04 0.4
Salt - ‘ : 0.2 0.3 0.3
Vitamin mineral premix® 0.2 0.3 - 0.3
Nutrient _ ‘ ‘
DM (%) ' 60 60 60 90 88-90
TDN (% DM) 74 73 72 90 5460
. CP (% DM) 18 16 14 : 33 S ' - 36
- NDF (% DM) 31 33 35 18 - 62-70
Cost,”DM kg (3¥) 48 48 .46 ' 71 42 (37-47)
Cost,/As-fed kg (¥) 29 29 28 63 47 (41-52)

(1) Consisted of 43% flaked corn, 43% ground corn, 4% hommy feed, 4% barley bran 3/ rapeseed meal,
" 2% molasses, 196 limestoneas as fed based.

{2) Contained, 144% TDN, 7.6% CP,and 11.9% NDF

{3) Composition, kg:5,000,000IU vitamin A, 1,000,000IU vitamin D3, 1,500IU vitamin E, 2,000mg vitamin Bl,
300mg vitamin B2, 3,000mg vitamin B6, 1 mg vitamin B12, 10,000mg Calcium pantothenate, 100, 000mg
niacin,30,000mg choline chlorlde 3,000mg Fe, 3,600mg Cu, 12 OOOmg Zn, 14,400mg Mn, 36mg Co, 216mg I, 1ng
biotin

DM : Dry matter; ~TDN : Total digestible nutrients, CP : Crude protein, NDF : Neutral detergent fiber
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Table 3. Dry matter intake and nutritional sufficiency rate of each lactation stage®’.

Treatment groups

Ttem HM M ML L : Significant?®
Dry matter intake (kg /day)
Early 21.2%+ 2.2 20.8+ 3.4 19.7+4.7 20.3% 4.9
Mid 19.7+ 2.4 20.8%. 3.2 19.2+4.0 - 20.2*+ 5.3
Late 21.3+ 3.3 17.0+ 3.8 18.6+3.7 17.3£ 2.9
Total of 306 d 20.7%= 2.4 19.5+ 3.3 19.2£3.8 19.2+ 4.2
TDN sufficiency rate (%) '
Early 84.4%10.5 96.5+ 8.6 85.5+13.9  93.2+10.8 HM vs M: **, M vs ML: *
Mid 88.8% 6.5 91.2% 81  86.0=8.9 92.2%12.5
Late 108.7%+19.6 86.0+11.8 96.6£16.9 83.2+ 9.2 HMvs (M, L): *%, HM vs ML: *
Total of 305d 95.2%17.7 90.8+10.6 89.9%144 91.0%£10.9 A
CP sufficiency rate (%)
Early 101.7£14.0 106.0%£10.5 93.3%15.1 97.83+11.4 M vs ML:*
Mid 102.2%+ 9.1 96.0+11.2 92.7+ 9.8 93.213.2 HM vs ML: *
Late 122.8%22.9 84.8+154 101.3%+16.2  90.0% 9.0 HM vs (M, ML, L): ** M vs ML: %
Total of 306 d 110.1+19.7 94.7%15.4 96.2+14.5  93.4%11.5 HMvs (M, ML, L): **

(1) Means=Standard deviation
(2) * :P<0.05, %% : P<0.0L

TDN : total digestible nutrients, CP : crude protein, Sufficiency rate = intake,requirement X 100.
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Table 4. Performance of milk production and feed cost of milk production1)

Treatment groups

Item ‘ HM M ML L
Days of milking (day) 302 +9.2 297 *14.4 289 £ 18.7 300 =*=8.3
Milk yield ‘
Total of experimental period (kg) 0888 1948 8801 2214 9078 =+ 2352 8707 =+ 2275
305 d corrected from DHI test (kg) 11004 1493 9768  + 2052 10292 = 2303 9621 1445
Days average (kg day) '
Early 40.3 =+ 9.1 345 £ 9.3 3.1 * 9.3 336 =+ 9.1
Mid 31.8 =* &7 31.0. £ 85 32.2 %= 9.1 295 X 89
Late 261 = 46 23.2 £ 5.6 25.2 = 1.2 239 +£ 51
Total 327 £ 6.2 297 £ 7.7 316 X 85 290 £ 74
Fat corrected milk yield (kg,/day)
Early 404 +10.8 32.2 £ 1.7 358 =+ 97 325 * 8.6
Mid 316 £ 75 306 £ 71 308 = 74 283 £ 6.2
Late 268 £ 56 23.1 £ 6.3 255 7.1 236 * 44
Total 32.6a = 9.9 28.1b £ 8.0 304 = 9.0 279b £ 74
Milk composition (%) ' '
Fat
Early 3.82 =£0.72 363 *+0.65 3.71 =*£0.39 3.68 +0.73
Mid 3.67 *0.41 3.93 *+0.73 3.75 *£0.39 410 =*0.83
Late 3.95 *054 4.14 =*0.56 3.97 047 4.21 =+0.87
Total 3.83 +0.57 3.93 =£0.67 3.81 +0.43 401 =+0.83
Protein
Barly 3.04 =*£0.19 3.03 *£0.24 3.04 =*0.16 3.06 =£=0.20
Mid 3.09¢ *£0.19 3.33d4 £0.14 3.10c £0.16 3.35d =0.23
Late 3.48 *£0.30 3.40 = 0.14 3.31a =0.23 3.55b +=0.27
Total 3.22 =031 3.27 ‘_*2023 3.15¢ £0.22 3.33d = 0.31
Solids not fat (SNF) ; o
Early 8.69 £0.20 8.70 *=10.31 8.67 =*0.15 8.77 *+10.33
Mid 8.71ac =+ 0.22 8.94b = 0.18 8.70ac + 0.21 8.99d = 0.26
Late 9.00 =*=0.31 8.92 =*+0.19 8.83 ==0.43 9.10 =£=0.38
Total 8.82a +0.29 886 =+0.25 8.74¢ £0.30 8.96bd =+ 0.36
Feed cost of milk production (¥/as fed k) 33.6 =*=0.8 36.0 =29 336 *1.1 347 *06
Ratio of feed cost in milk profit? (%) 373 =09 40.0 =*=3.2 374 =*£1.3 386 06
(1) Means* Standard deviation, ab:P<0.05, cd:P<0.01
{2) The milk profit was estimated at *¥90, kg.
Table 5. Reproductive performance”’
Treatment groups
Item HM M - ML L
Days to first Al 126 + 55 78 =+ 30 90 + 30 95 + 34
Times of Al 49ac £ 2.3 2.0d £ 1.2 13b *+ 05 24 =+ 1.7
Open days 297 ac =£ 100 125b =£54 110 b *£59 162 d £92

(1) Means=® Standard deviation, ab : P<{0.05, cd : P<{0.01

Al : artificial insemination
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Table 6. Characteristic of rumen fluid and blood metabolities?
. Pattern of feeding control?
Ttem H M M-+Hay L+8 L ‘ Significant®
Number of sample - 10 42 7 10 18
Characteristic of rumen fluid ' :
©pH ' - 6.33% 021 645+ 0.10 6.53% 0.12 . 6.37+ 0.13 6.34+0.25

Ammonium N (ng/df) 9.08% 2.27 6.77+ 2.05 5.49% 154 7.12+ 256 6.86%£2.78 H vs M+Hay: *
Total VFA (mmol/df) 9.22% 1.16 9.79% 1.20 8.99% 1.26 9.79% 1.56 10.06+2.21
Rate of mole 96 ‘ _
Acetic acid 617 £ 34 64931 715 %14 661 £33 692 =x27 Hvs (L+SL):*
o M vs L: % *
M+Hay vs (HM): * *
S . . M+Hay vs L+8S: *
Propionic acid 202 £ 38 224 +£30 167 13 22236 179 £1.6 M+Hay vs (HM,L48):**
iy S : - Lvs (HML+8): % *
.Butyric acid 106 £ 13 106 =14 102+05 99 +19 110 16
A/P ratio 252+ 057 2,97 £0.53 4.29% 0.40 3.07£ 0.60 3.19%+0.47 M+Hay vs (HM,L+S): % *
L vs (H,M,L+8): * *
Blood Metabolities' -
12 299 +28 287 £19 (HM+Hay) vsL:*

Ht (%) ‘ 312+ 24 306 £ 27 330t

TP (g/d0) . ~ 7.82% 032 7.65% 037 7.54%-0.24 7.57% 046 7.32 £0.30 (H,M) vs L: *
BUN (mg,/df) 174 £.29 138 £31 136 =371 43 36 120 %26 Hvs (ML):*
Glu (mg/df) 1638 £556 644 £80 6599 52 697 £47 622 £53

Tcho (mg,/df) 228 +38.4 234 £61.2 201 =£323 207 601 193 £624

{1} Means:tStandard deviation

(2) H: Offered H-TMR alone, M : Offered M-TMR alone, M+Hay : Offered M-TMR with oats Hay,
L+S Offered L-TMR with supplemental concentration mix, L : Offered L-TMR alone

(3) * :P<0.05 ** : P<0.01

VFA : Volatile fatty acid, Ht : Hematocrit, TP : Total protein, BUN Blood urea nitrogen, Glu : Glucose,

Tcho : Total cholesterol

TMR 8%, M-TMR B, L-TMR+%7) * v b MiczhZhBFEEMLED NI, £72, M-TMR B
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