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Effects of Maternal Genetic Potential and Parity with Pre- and
Postpartum on Body Weights, Body Condition Score and

Blood Metabolites in Hanwoo Cows
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B. S. Ahn* and J. B. Kim**
National Livestock Research Institute, R.D.A.*, College of Animal Life Sciences, Kangwon National University**

ABSTRACT

This study was conducted to investigate effects of maternal genetic potential and parity with pre- and postpartum
periods on body weights, body condition score (BCS) and blood metabolites in relation to physiological stress and
nutritional metabolism in Hanwoo cows. Also, this study was designed to develop effective husbandry technique for
Hanwoo cows concerning of pre- and postpartum periods, and to get basic data for it. Forty five cows were allocated
into two groups, 24 cows with high maternal genetic potentials and 21 cows with low maternal genetic potentials.
The average parity of experimental cows with high and low maternal genetic potentials were 2.83 £ 1.63 and 3.00
+1.77, respectively. The growth performances such as body weights, average daily gain (ADG) and BCS were not
different between two groups regardless of maternal genetic potential. However, pre- and postpartum periods had effects
on the growth performances (p<0.05). Parity had no effects on ADG and BCS (p>0.05), but effect on body weight
of cows (p<0.05). The metabolites of physiological stress such as neutrophil, hematocrit and cortisol, and nutritional
metabolites such as albumin, blood urea nitrogen (BUN), triglyceride, and non-esterified fatty acid (NEFA)
concentrations in blood of cows were affected by pre- and postpartum periods in a large scale, while those were partially
affected by maternal genetic potential. However, among the metabolites in blood, only neutrophil and triglylceride
concentrations were affected by different parity of cows. Therefore, the present study suggests that nutritional intake
and digestion are affected by physiological stress due to the parturition, and it should need to consider different
husbandry technique based on the maternal genetic potential, and pre- and postpartum periods of cows.

(Key words : Maternal genetic potential, Parity, Growth performance, Blood metabolite, Hanwoo cow)

1. =2 AA THRowlands 5, 1983), Hth E&AQ AL
2 SEiAE @44 e A 54 ot

7t A TEe ErzuE Zgwe o] HtEA] dasojol ol 5, 2003).
FATH, Abde, dgeH, &4 SO v A, T AR wTkeIME AEE ke
@ 25 ogle] Y Witk aw 7p AT D] Todel R o] mAsiHw
o A%, A%EE, AxA T e wd %o, BT TR FATH weh Jas
a7] 93 AuEEA o AR 5 olgatn  AlHste] wie] #&stn = FAolth

Corresponding author : E. G. Kwon, Hanwoo Experiment Station, National Livestock Research Institute, Chahang-Ri,
Doam-Myon, Pyeongchang-Gun, Gangwon-Do, 232-952, Korea
Tel : 033-330-0612, Fax: 033-330-0660, E-mail: kug2237@rda.go.kr

— 881 —



Kwon et al. ; Maternal Genetic Potential in Hanwoo Cows

o

)

|

o

Ir

>,
ME e 2 e > ox il 2 off b
o > 2 (o XN O fo o i 2

3 %
SEE T AL AR g RaE
] % g, A4 oAt &

gt Ae] Wkl SJSME verd & 9l

IR R EE DS 3
qst R AAFEE GHEAEE FAEY
Bel o epgEE 3
of fAMoR FYR Ao Has uF
SRS E S
AAA ghargle] AL
=% 94} ok

wehd] B ATE ofnlae] flsea A

Fo
re
rlo
i
>,
4 o O & oox Fr LB > g

=
o

o
ol
fﬁ
o

of mhe qrael AT} BCS, A dsh
d dF ~2ds B 9 9% JFUAE
o WstE 2ASlel, RASEE meld B
o B A F G APE AR AT
NEAE Bug gste] S,

e DT PRt RROETNEE)
NE 2AFOR HEE BIE ol8ele] 2
A el ) Fal Au

2. AT HlA|

A &yl
o]FAl AF(90LH) 1AL, frd
8 Hrt Bye AR, Ad 2 Al
agadel A §I7HE JojanE 1y
3 E3H7)A) 28 (mixed animal model)S %83}
Ak A Be A 45FE BA AT
Hol| wpg} §F71 023 o]l AL o] &

E FO8 245, 183 —-0.21 o3}

I

B AT FFARE G459
PR W RARE S54 ALY

X ;m
AP
v
i =,

oX,
™
rlo
_|
QD

=
D

(=Y

[e]
3 Pk AlE ofERe 9l

FAF 39
S 450 kget AFSAF 4009S VT2 3
o, =3 vulg £S5 A AEA A
AT 7 A=F S8, 7| AgTREE A4

A7 AL whel A s,

Table 1. Chemical composition of experimental diets (as- fed basis)

Items Concentrate- T ? Concentrate- 1% Mixed hay Corn silage
Dry matter (%) 87.0 87.0 87.0 288
Crude protein (%) 14.0 16.0 10.0 2.9
TDN® (%) 700 705 480 17.2

Y Concentrate- I : concentrate for pregnant cows.
® TDN: total digestible nutrients (calculated value).

2 Concentrate-TI: concentrate for nursing Cows.
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Table 2. Changes of body weight and BCS by maternal genetic potential with pre- and
postpartum periods of Hanwoo cows

Days from BW” (ko) ADG? (kg/d) BCS” (No.)
calving High Low High Low High Low
-60 453+49.3 489+57.3 — — 3.06+0.30" 311+0.30"
-30 467 +47.7 481+643 0.38+041" 029+045" 323+035" 3.26+025"
oY 449+505 467+67.1 —059+0.37° -0.64+049° 285+0.37"° 2.86+0.23%
30 451+462 466+66.2 0.11+062" -0.15+0.38"® 292+0.34"® 293+0.27°
60 448+425 455+66.4 0.11+054" —024+034°° 291+038" 270+0.29°°
90 447 +456 450+69.0 0.09+0.31" -0.02+046"® 292+0.34"® 259+0.32°
120 441+441 452+674 —008+0.60" -0.04+025"® 290+0.32"® 2.70+0.39°°
Overall mean 451+47.2 465+67.0 0.01+059 -0.13+056 297+037  2.88+0.37
L\\(IBegg +S.D.

Means with different superscripts in the same column differ significantly (p<0.05).
Means with dlﬁerent superscripts in the same row differ significantly (p<0 05).
Y Day of parturition; ? BW: Body weight; ¥ ADG: Average daily gain; ¥ BCS: Body condition score.

abc

Table 3. Changes of body weight and BCS by parity with pre- and postpartum periods of
Hanwoo cows

Parity
1 2 3 4 5 6
BWY Pre parturition 443+559° 468+24" 475+44°  509+495 491+184% 490 +294°
(kg)  Post parturition 419+61.0° 452+651° 465+52.8° 483+462° 455+01" 469 +23.1%
ADG? Pre parturition 023+036 036+027 032+065 034+029 030+035 056+0.34
(kg/d)  Post parturition —0.15+0.71 —0.19+0.56 —0.14+0.40 —043+043 —043+0.44 —0.32+0.46
Pre parturition 308+034 317+032 314+031 3254025 319+024 3.33+0.24

Items

BCS?
Post parturition 2.73+040 2.87+033 287+034 290+032 285+023 281+0.32
Mean+S.D

Means with different superscripts in the same column differ significantly (p<0.05).
Means with dn"ferent superscripts in the same row differ significantly (p<0.05).
Y BW: Body weight; ? ADG : Average daily gain; ¥ BCS: Body condition score.

abc
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Table 4. Changes of blood metabolites in relation to physiological stress by maternal genetic
potential with pre- and postpartum periods of Hanwoo cows

Days from NE? (10¥mm?) HCT? (%) Cortisol (ug/dl)
calving High Low High Low High Low
-14 359+1.21° 386+090° 343+465° 354+344™ 045+023°  050+0.26°
-7 342+114% 375+108% 347+212% 344+344° 049+039°° 054+0.18°
oY 514+1.96" 507+224" 37.4+430°° 373+379"® 097+060" 099+0.42"
2 345+1.08% 383+1.70° 37.2+472°° 364+511"® 083+051"® 0.88+0.35"
5 322+1.05° 378+131° 38.1+4.16™ 36.0+4.37™° 081+056A% 0.87+061"°
14 3.62+138% 355+129° 36.8+3.64°F 367+432"® 069+038"¢ 0.76+017°®
30 3.92+163% 351+091° 376417 360+443"® 071+033® 0.77+0.28"
40 374+154% 373+1.15° 382+510°° 36.1+480" 066024 072+0.18"
50 3.85+134% 392+091° 379+409° 37.6+4.16" 0.68+0.39"¢ 0.74+0.10"
60 350+129° 350+125° 383+456°C 37.1+392°® 0.69+048°¢ 0.75+0.48%"
90 354+149° 342+143% 415+511" 383+589" — —
120 346+075° 3.48+1.22° 409+4.41" 378+4.36" - -
Overall mean 3.71+1.44 379+140 37.7+477  366+450  0.70+0.46 0.75+0.38
Mean £SD.

ab,c

Means with different superscripts in the same column differ significantly (p<0.05).
Means with different superscripts in the same row differ significantly (p<0.05).

2 Day of parturition ; 2 NE: Neutrophil ; 9 HCT: Hematocrit.

Table 5. Changes of blood metabolites in relation to physiological stress by parity of

Hanwoo cows

Parity
Items 1 2 3 4 5 6
NEY (10%mm?) 387+134° 381+136° 370+142° 357+137° 373+115° 358+1.87%
HCT? (%) 3714533 37.3+4.68 37.2+420 37.2+444 37.0+447 369+4.27
Cortisol (ug/dl) 074+037 0734043 071+053 068+032 071+048 0.70+0.48
/I’-\\,/IB?SE £SD.

ab,c

Y NE: Neutrophil ; 2 HCT : Hematocrit.

Aol &% cortisol
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Aol W FEE BITHp<0.05). olfd 2
o

grle A Adtel dx|sh(Challiset Mitchell,
1981; Kase2} Reyniak, 1985), £3] EjulF ol A
progesteroneol| A estrogen. 2] 3 A
7= o} W cortisol> 5 Al &3} FAlol] AY
22l 2EH 28} 3 Assh] wied] sle
2 AlEHh

Aol w2 FAISe] 5 hematocrit2} cortisol

Means with different superscripts in the same column differ significantly (p<0.05).
Means with different superscripts in the same row differ significantly (p<0.05).

o] s & ggo] gli= whAdl, neutrophil€]
T 1 2 el T 58 e st
A 2 7P SHA ZARE A THp<0.05).
o gk U2 FAFHe] A ~EH A A%
2 o]-go] 7}53k neutrophil, hematocirt, cortisol

o % TEv W A3 7S AT Egk
= o 9 Gl 7P A vebstth 1A,
W Al A3b= Teppermany} Tepperman(1987)©]

3% glucocorticoids?] &=7F &rF Ao 713}
= A BN IA R oAete] A B
WRE A s PR}l To] 2EY 29
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EEve Al we gl yepdoia 2o
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Table 6. Changes of blood nutritional metabolites by maternal genetic potential with pre- and
postpartum periods of Hanwoo cows

]Pr?rﬁ Albumin (g/dI) BUN? (mg/dl)  Glucose (mg/dl) Triglyceride (mg/dl) NEFA? (uEq)
calving High Low High Low High Low High Low High  Low
_q1q 3% 4.00 16.8 15.5 514 524 302 29.1 696 723
+0.18° +029"® + 330" + 400" +118 + 83 =+ 7.87" + 492° +419"® +307"®
_ 4 407 3.99 15.9 14.9 507 517 344 32.3 796 802
+0.225¢ +026™ + 220" + 299" +121 +116 +107% +11.1% +354"% +280°
o) 407 4.06 14.0 13.3 575 575 185 17.2 705
+040%° +035"® + 364% + 327°% +213 +134 +101° + 7.16° +205™F+ 2388
, 409 3.96 13.4 12.8 546 553  20.1 18.9 670 673
+033% +028" + 424°° + 461%° +188 +206 =+ 8.09° +136° +236"° +188"°
g 410 3.92 13.4 12.4 522 534 238 19.0 595 603
+023%¢ +040" + 298 + 341° +185 +136 + 812°C + 594" +172%¢ +193%
1 420 3.97 12.7 11.7 530 548 217 18.2 476 484
+0.34%¢ +036™® + 388° + 3.15° +133 +202 + 6.19%° + 651" +130°° +161°
50 421 412 12.9 115 535 559 218 18.2 466 476
+0.36°%° +046™ + 356 + 267 +160 +164 =+ 560°%C + 490 +237°° +184P
10 412 3.99 113 12.0 519 548 205 17.8 397 407
+0.32°%¢ +0.42"® + 296° + 348° +143 +169 + 588 + 490° + 47.6°+142°
g 412 3.99 11.8 115 548 569 206 19.9 386 39
+0.38"¢ +039"® + 288° + 431° +130 +150 + 533% + 491° + 70.6°+164°
co 402 3.92 12.2 10.9 553 580 186 19.1 379 389
+0.32%¢ +046™ + 3.44°° + 370° +161 +137 =+ 3515 + 6208 +122° + 95Q°
g 405 3.94 125 11.0 532 558 248 22.1 _ _
+050%¢ +053"® + 220°C + 311° +126 +104 +101® + 4.02%®
10 434 4.22 11.2 11.9 533 559 208 19.4 _ _
+023% +045" + 397° + 196° + 93 + 46 + 4.68% + 382°
Overall 4.11 4.01 13.2 12,5 534 552 230 20.9 578 593
mean +0.34 +041 + 374 + 372 +151 +145 + 885 + 841 +290 +254
Mean £ S.D.
ABCD Means with different superscripts in the same column differ significantly (p<0.05).
b Means with different superscripts in the same row differ significantly (p<0.05).
b Day of parturition ; 2 BUN : Blood urea nitrogen ; ® NEFA : Non-esterified fatty acid.
Table 7. Changes of blood nutritional metabolites by parity of Hanwoo cows
Parity
Items
1 2 3 4 5 6
Albumin (g/dI) 401+ 048 415+030 404 + 033 409+ 035 398+039 407+ 033
BUN" (mg/dI) 12.7 + 3.78 137 +4.06 128 + 368 134 + 3.38 114 +265 125 + 3.69
Glucose (mg/dl) 493 +163 536 +146 541 +139 600 +115 586 +140 57.6 +137
Triglyceride (mg/dl) 20.1 + 86° 223 +95° 225 + 80" 236 + 89° 232 + 899220 + 7.1°
NEFA? (uEq) 555+252  573+252  606+290 615+280  609+313 595+ 293

Mean = S.D.
ABCD

ab.c

Means with different superscripts in the same column differ significantly (p<0.05).
Means with different superscripts in the same row differ significantly (p<0.05).

Y BUN: Blood urea nitrogen; 2 NEFA : Non-esterified fatty acid.
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