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Table 1- Ingredients composition of experimental diets (% of DM)

o5 5l ol oy

oili 3 o slroye>

Shes dlge Prepartum diets Postpartum diets
Ingredients » @) ey ol oS ety
Barley Corn High starch Low starch

i e, 16.6 16.6 166 16.6
Alfalfa hay
o8 gl 2 20 20 174 174
Corn silage
paiS ol 20 20 0.91 0.91
Wheat straw
AW uLml P &by

i 16.67 2.67 6.93 4.03
Ground barley grain
o5 il ©3 4l 2.67 13.33 12.01 12.08
Ground corn grain
ls dlows 2.67 2.67 2.01 2.01
Canola meal
4 o 2.67 2.67 5.12 5.12
Cottonseed
Ay 55 oS 3.33 3.33 2.06 2.06
Cottonseed meal
0l Al bgw JolS ails . ) 035 036
Processed full fat soybean
by 4> ; - 2.83 2.84

Soybean seed
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Continuation of table 1

b s 8.67 9.33 11.55 11.56
Soybean meal

8 i i - - 2.34 9.35
Sugar beet pulp

P g - 2.67 - 43
Wheat bran

59 Gl oS 1 1 2.87 2.87
Corn gluten meal

e - - 2.1 2.1
Corn germ

olls_. W B - 1.06 151
Prilled palm fat

ods 167 167 105 105
Glycolain

v . oo

ey Jase ) 0.37 0.37 0.4 0.4
Vitamin supplement

A

e JaSe , 0.27 0.27 0.33 0.33
Mineral supplement

S Sl 1.2 1.2 0.68 0.68
Calcium carbonate

me ShosS o - - 1.06 1.06
Sodium bicarbonate

o - - 0.39 0.39
Salt

mie Sl 0.1 0.1 0.22 0.22
Magnesium oxide

pod Sige - - 0.56 0.56
Sodium bentonite

¥ L

gl Josa 2.07 2.07 - -

Anionic supplement*
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! Glycolain contained: Propylene glycol, Calcium propionate, Glycerol, Niacin, Calcium, Phosphorus and Cobalt. Total effective material of this
supplement is 60%.
2 Vitamin supplement for dry period: 10000 IU vitamin A, 3000 IU vitamin D, 200 IU vitamin E, 10 mg Biotin, 50 mg monensin per kg DM, and
Vitamin supplement for lactating period: 10000 IU vitamin A, 3000 IU vitamin D, 150 IU vitamin E, 10 mg Biotin, 60 mg monensin per kg DM.
% Mineral supplement for dry period: 500 mg Calcium, 650 mg magnesium, 130 mg manganese, 50 mg copper, 200 mg zinc, 5 mg cobalt, 10 mg
iodine, 40 mg selenium per kg DM, and Mineral supplement for lactating period: 500 mg Calcium, 700 mg magnesium, 140 mg manganese, 50 mg
copper, 220 mg zinc, 6 mg cobalt, 10 mg iodine, 60 mg selenium per kg DM.
“Anionic supplement: magnesium sulfate, Ammonium chloride and Calcium chloride.
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Table 2- Nutrients and energy of experimental diets (% of DM)

ol 3 e slo

oili 3 o slroye>

Y sdse dlge Prepartum diets Postpartum diets

Nutrients® 5 & e dnolis S b
Barley Corn High starch Low starch

(PSS » Ls)lf_lli») 2oed Al 35 1.37 1.4 1.79 1.75

NE; (Mcal kg™)

(%) & 0592 14.3 143 18 18.1

CP (%)

(10)3) 4aSid 55 4355 LB (g 9.4 9.32 11.21 11.12

RDP (%)

(b03) (F5 0agd > Jobuali L 443 437 32 35.4

NDF (%)

(o) slabsle (25 0apd )3 Jobuali L 35.1 35.1 18.6 18.6

Forage NDF (%)

(v022) Fe3 S5 S 35.4 36.1 21.9 24.1

Pef (%)

(102) (S b lyisnge S 28.6 29 36.4 32,6

NFC (%)

(vo3) sl 17.6 17.7 24.7 17.6

Starch (%)

(+253) 55l o)las 417 4.55 7.1 7.39

EE (%)

(v23) 5B 10.7 10.6 8.8 9.2

Ash (%)

DCAD (p 55k » o¥l51 ) 20 20 350 350

DCAD (meq kg™)

o (g pSojlul 3ylge Ak g Aitad I8 Jae Jslis (sbaosly ulul , DCAD 4 Starch . RDP.INE; 3l )
! The values of NEI, RDP, Starch, and DCAD are based on the data of the kernel model tables and the rest are measured.
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Table 3- Milk yield and composition of heifers fed with experimental diets in 28 days post calving

<yd

: P-value
N Barley Corn
Items ) ] SEM Pre Pre  Post
Ade S Ade S Pre!  Post?  x time x x
High  Low High  Low post® time*  time®
starch  starch starch  starch
0?’°ﬁ;*§)d*ﬂ**@ 314 281 282 311 171 095 088 009 0001 034 088
Milk yield (kg d™)
(oy 2 55 5kS) oo 26.69 26.76 2754 2873 148 037 069 067 04 073 084
3.5% FCM (kg d%)
pS) 555 sl o g (5055 e
(395 » 2551 2469 254 2617 13 061 098 054 014 067 083
ECM® (kg d™)
(222) 28 o 262 329 321 348 026 016 043 008 0001 097 063
Milk fat (%)
(053] 55 092 3.04 295 29 305 007 076 071 012 0.001 008 091
Milk protein (%)
(22,3) 12 555 487 472 468 462 005 00L 005 04 000l 071 058
Milk lactose (%)
(10)3) joi ey Slpe S5 1177 12.32 1251 12 029 051 094 008 0007 085 0.35
Total solid contents of milk (%)
(12,2) o o g el Slpn 9.09  9.02 897 878 01 012 021 059 01 067 087
Solids not fat of milk (%)
(55_))»)5)%{1@%)‘& 807 897 938 964 65 016 037 062 059 088 074
Milk fat (g d™)
Op)>e;7;¢«xﬁﬁg)“b 921 842 849 886 43 076 061 02 03 047 085
Milk protein (g d™)
O?)°*;)”£5’Sj’“& 1540 1341 1329 1449 82 055 061 006 0001 05 0094
Milk lactose (g d™)
Uss 2 £5) e 2l Sy JS a2 3680 3390 3506 3695 174 0072 076 018 0001 03  0.87
Total solid contents of milk (g d™)
Uss 2 £.5) o o i “’l*_f"" e 2860 2535 2535 2726 145 0.66 0.63 0.09 0001 051 0.92
Solids not fat of milk (g d™)
OE9R & (2% Caeed 1.02  1.07 1.2 112 009 026 08 055 025 057 0.39
Fat to protein ratio
Y o sl sl sluss
o 385 429 449 449 029 017 043 045 0008 0.38 0.76

scc’

ole3 3 il 3l o Slmoyr Bliso 51 claj 3 el 31 i o it 31T el 5 g 3 g sl Jlita 31T il 51 g cslioye il Sl Lty slmoye |

{65 o W pSALSXVIV) Hrpr M p55hS XAVR) +(363 Agi £S5k X IIVY)} =055, (sl o guomead sdsi o™
o 03 ol Ve slin 028 s ) (s (sla b Sl "

prepartum diets, 2Postpartum diets, ®Interaction effect between prepartum and postpartum diets, *Interaction effect between prepartum diets and time,

®Interaction effect between postpartum diets and time.

SECM =[(0.327x Milk yield) + (12.95xMilk fat yield) + (7.2x Milk protein yield)]

" The number of body cells is expressed in logarithms based on 10.
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Table 4- Milk yield and composition of heifers fed with experimental diets from 28-270 days

: P-value
Barley Corn
e
Items : : SEM Pre x Pre x Post
P oS P FoS Pre! Post? o time fime® x
High  Low High Low pos IMe™ times
starch  starch starch starch
(5’_)”*’_;’5)“593‘"’**3 409 397 33.9 402 216 014 025 008 0001 024 0.20
Milk yield (kg d™)
(%)3)”5‘#3 2.65 2.65 2.91 2.67 0.17 043 050 048 0.040 056 0.04
Milk fat (%)
(%)J)”‘s‘.’_"’s’” 2.94 3.01 3.01 2.98 0.05 0.75 065 0.38 0.001 0.20 0.88
Milk protein (%)
(32,3) 3 555 490 494 486 488 005 032 054 08 0001 059 061
Milk lactose (%)
(M)J)M_Ml?aly‘}s . 11.74 11.78 12.13 11.70 0.27 0.58 0.48 0.36 0.005 0.61 0.11
Total solid contents of milk (%)
(3013) 5 o g el Slge 9.04 914 9.03 906 009 065 047 069 0001 088 0.63
Solids not fat of milk (%)
TP ISR I
S“éc‘:gj 3.25 3.58 3.63 3.76 0.24 0.26 0.36 0.66 0.003 0.37 0.70
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prepartum diets, 2Postpartum diets, ®Interaction effect between prepartum and postpartum diets, *Interaction effect between prepartum diets and time,

®Interaction effect between postpartum diets and time.
® The number of body cells is expressed in logarithms based on 10.
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Table 5- Least squares means of blood metabolites in heifers fed with experimental diets in calving day

bty slacdglie

, » “”  SEM  P-Value
Plasma metabolites Barley Corn
L2 2 p5 ) 35515 102 93 704 040
Glucose (mg dI™)
Ui 2 5 o) S2uels (52 372 503 533 009
Triglyceride (mg dI™)
(3 > Jsesdee) aml S5 pigr (S gym o

BHBA (mM )

(5 5> Jgocshe) ads ysl e oy sl
NEFA (mM I'%)

(s 5 £S5 ko) Jg il
Cholesterol (mg dI})

(e 3 p5) masdl

Albumin (g dI™

(s 3 ) (ko) oS

Calcium (mg dI™)

(i 9 5 ) s

Phosphorus (mg dI™)

(s 2 P25 ske) e

Magnesium (mg dI%)

(s 2 p)5) pU 09

Total protein (g dI™)

(12 53 513) Sy 55ize] bl
Aspartate amino transferase (unit I'*)
(52 5o 2219) Syl gival ¥l

Alanine amino transferase (unit 1)
(20 59 3515) Hhed IS

Alkaline phosphatase (unit I™)

() 2 51g) S 1,5

Keratin kinase (unit I'%)

(5 59 95lg) gl Joolsgls LlS
Gama glutamil amino transferase (unit I™)

0.37 0.39 0.02 0.42

0.37 0.51 0.05 0.28

130 153 9.27 0.08

6.18 6.36 0.21 0.57

11.8 10.5 0.54 0.37

5.00 5.01 0.24 0.97

2.17 2.19 0.13 0.91

9.30 9.21 0.37 0.92

74 75 3.22 0.73

234 234 0.97 0.96

241 247 11.68 0.70

738 556  138.78 0.36

19.9 21.0 0.79 0.32
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Table 6- Least square means of blood metabolites in heifers fed experimental diets in 21 days post calving

» =2 P-Value

Loy o) plio Barly Corn
Plasma metabolites b ol oS dtolis b ol a8 dwlits prel  post? TEX

High starch Low starch High starch Low starch post®
(e eﬁge.fl) s 86 72 74 71 615 027 017 038
Glucose (mg dI™)
(32 2 S k) el 157 211 24.8 23.1 293 361 037 059 025
Triglyceride (mg dI™)
U3 2 Jpmisle) el o83 (uSm 0.52 0.61 0.53 068 004 055 002 043
BHBA (mM I
U3 22 Jpnises) g fulf o sl 0.12 0.15 0.20 018 003 008 056 012
NEFA (mM I
(2w 2 p5 k) Ja il 170 199 190 208 1850 019 048 0.38
Cholesterol (mg dI™)
(o2 2 £.5) o5l 6.77 6.04 7.03 671 042 029 092 048
Albumin (g dI™)
(o> 2 25 &«2 oS 12.7 11.9 10.8 125 085 046 059 0.5
Calcium (mg dI™)
L2 22 p5 ) sl 552 5.97 5.20 512 030 006 054 038
Phosphorus (mg dI™)
L2 2 25 ) e 277 3.10 2.77 203 025 074 033 073
Magnesium (mg dI™)
(w2 2 £5) 05 JU5 11.3 10.6 10.8 99 045 018 008 087
Total protein (g dI™)
L2 2 20l) Jodudlpyisal Ul 75 81 77 78 394 08 028 048
Aspartate amino transferase (unit 1)
Lad 2 0l Jraudl el 0¥ 17.9 17.7 18.2 165 101 065 035 046
Alanine amino transferase (unit I™)
Lad 2 20l i ol 137 125 164 129 1295 028 007 037
Alkaline phosphatase (unit I™)
L2 2 20l i 085 273 349 199 220 822 022 055 073
Keratin kinase (unit I™)
() 2 2015) Sl izl Joaliht L5 0.41 0.90 0.42 115 008 060 045 076

Gama glutamil amino transferase (unit I™)
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! Prepartum diets, 2Postpartum diets, ® Interaction effect between prepartum and postpartum diets.
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Introduction Peripartum heifer feeding and management can have a substantial effect on her health and
profitability. Suboptimal transition from late gestation to early lactation diet can decrease milk production,
lactation persistency, and reproduction performance. Many nutritional innovations for the transition cow have
been developed and deployed within the dairy industry. In the most previous studies, dietary treatments were
imposed during the prepartum period and then the cows were fed a common diet during the post-calving period.
In our study, we focused on the interaction of pre- and early post-partum diet of heifers. The aim of this study
was to know the interaction effects between the prepartum diet starch degradability and postpartum diet starch
amount in iso- energetic diets.

Materials and Methods Forty heifers (BW, 600 £ 80 kg; BCS, 3.5+ 0.25) were used in a completely
randomized design and assigned randomly in to a 1 of 2 dietary treatments (ground barley vs. corn grain) in pre-
partum period (24 + 3 d relative to expected calving until calving) and then the cows in each group were
randomly assigned in to a 1 of 2 lactation diets with high or low starch amount from + 1 to +28 d of calving.
Then all the cows received the same high energy lactation diet until d 270. All diets were offered as total mixed
ration (TMR) with similar crude protein and energy (low energy diets) content. Blood samples were taken at
—20, +1 and +21 d relative to calving. Data were separately analyzed for pre- and post-partum periods by Proc
Mixed of SAS with diet and time as fixed effect and animal nested in diet as random effect.

Results and Discussion There were no significant differences in milk production and content except milk
lactose in heifers fed prepartum diets during 28 days after calving. The prepartum barley diet increased milk
lactose content compared to corn diet (P < 0.05). After calving, high starch diet increased milk lactose content
compared to low starch diet (P < 0.05). There was an interaction between pre- and post-partum diet on milk
production and fat and lactose content (P < 0.1) of heifers in 28 d post-partum and during 28 to 280 d of
lactation. Our data showed the heifers had been fed corn diet in pre-partum and high starch diet in post-partum
had lower milk production compared to other treatments. Heifers fed barley diet in pre-partum period had greater
plasma triglyceride and cholesterol concentration compared with corn fed diet at calving day (P < 0.1). Heifers
fed corn diet in pre-partum period had greater concentration of plasma, non-esterified fatty acid on d 21. Heifers
fed high starch diet in post-partum period had greater concentration of plasma total protein and lower plasma
beta hydroxy butyric acid than heifers fed low starch diet.

Although there is scare data on peripartum heifers’ diet and metabolic status, it seems that acidosis
prevalence in heifers increase immediately after calving. One study showed that cows fed low starch (15 % of
DM) in pre-partum and high starch diet (27 % of DM) compared with low starch diet (21 % of DM) in post-
partum with controlled energy diet had lower rumen pH and greater acute phase proteins. They found lower
changes between starch concentration in pre- and post-partum diets and its ferment ability may decrease SARA
occurring in the cows. There is a conflict between recent studies in recommendation of starch content in fresh
cow diet.

Conclusion The results of this study showed production and metabolic responses of fresh and lactating heifer
to high or low starch diet depends on starch ferment ability in low energy prepartum diets. Heifers fed high or
low fermentable starch diet in prepartm period had more smooth transition to high or low starch diet in
postpartum period respectively. Transition from low fermentable starch diet to high starch diet can compromise
milk production and health of heifers after calving.

Keywords: Heifers, Milk yield, Starch, Transition period.
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