26 LLEE AR (FRE) Bull. Hyogo Pre. Agri. Inst. (Animal Husbandry) 35, 26—34‘ (1999)

%@bﬁ%un/®%5# w%#wwﬂm%kkﬁé
RBAEM L FEREICRITT

,Eﬂﬂﬁékﬂﬁ* %’m AT - Iﬁ%iﬁ*,-%%%ﬂa* NG

B . , ,

SO BT ISR SIS L AV F — R AT B0, TV T 0E— BB BT
r;ofﬁbtbo%nszﬁ%%%%&ﬁLt.ﬁ%@m,%@ﬂAﬁﬂrﬁmTébﬁ%nzv
EHEAEROALTHR (FR), ZEREN EBHRELRETOLTHR (HR) RUBBOALT IR
(GR) »3R&HIT, %E”%¢4ﬁ(mﬁ¢zﬁ,ﬁE¢ZE)TO%E%LL

1 HMEROEWERE, LBICEEEEL Do, %éﬁ&guﬂcwmg>FE@%g>GE'
(Blkg) DUEICE <, GRStk 4 BE UM, EEMERICE o4, 60 2 Kid 98E ¥ THAER
AR 7, BT AV FA4Yay - RITEHSERFR (088) >HK (0.81) > G (044) D
WE2% <, GROBA IS 2 BE TEIL L, 02 XKiE 7~ 88E I TR .
2 b= X UEMRTHSRE4EEOT > T THBERREICE VT, FE 61mgd) #HKEGK
(105, 9.8mg/dl) I B EIEMEE TR L7 e Y :
3 mﬁﬁﬁfu,ﬁ%&z@ﬁw%ﬂDX%wauﬁbTFEOWMmmﬁHEEGE
(125.5, 140.3mg/dl) IZH_NEEICHEERL . - :
4 FEATIHRE GRDOIFER 4.68%, 4.62%) HF X (4.59%) | B EIC ra:ﬂE%TLf
PLEDZENS, b U BRI P B0 P R RN TRV — i %D—;j}-f*ﬁs'é.< SR
ﬂﬁitfr4zy%4/a/x:?ﬂﬁT%ﬁtﬁ%@@’%%#&%&%KBht

Effect of Ground Corn on Performance of High Yielding Dairy Cows in Early Lactation
Kentarou IkuTa, Norihisa Fukuo, Rima Hirosaki, Kzumi SAsAkKURA and Mutom’u KOKAM6 :

Summary -

The effect of ground corn on perfbﬁnance 'of early lactating cows was exaxﬁined.' ‘ _Six‘ multiparuos and 6
primiparous cows were assigned randomly to one of tkhree diets; (F) containing steam-flaked corn only, (H) containing
50% steam-flaked comn : 50% ground com,‘ (G) cohtaining ground corn only. The following results were obtained:
(1) Dry matter mtakes and milk yxeld were essentlally the same for the three diets. But, reduction of body

welght(BW) in postpartum of cows fed the diet H, Fand G were 67, 39, 31 kg respectively. The decreasmg'

* BW of cows fed the diet G stopped at wk 4 after parturition, but F and H continued to decrease until wk 9. " -

Reduction of body condition score(BCS) in postpartum of cows fed the diet F, H, and G were .

0. 88,0. 81,0.44 respectively. The decreasing BCS of cows fed the diet G stopped at wk 2 after parturition,

but F and H continued to decrease until wk 7 or 8.

(2) In ruminal characteristics at wk 4 postpartum, cows fed the diet F had significantly lower ruminal ammonia-

N than cows fed the diet H or G(6.1 vs. 10.5, 9.8 mg/dl).

(8) In serum metabolites at wk 2 postpartum, cows fed the diet F had significantly higher total cholesterol than

did cows fed the diet H or G(167.8 vs. 125.5, 140.3mg/dl).

(4) In milk composition, cows fed the diet H or G had significantly higher lactoce percentage than cows fed the

diet F(4.68, 4.62 vs 4.59%).

These data suggest that the ground corn was a more efficient at caloric feed for lactating cows than steam-flaked

corn.
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Table 1. Ingredient of experimental diets. Table 3. Me't__h‘oqdf‘gf b_quj_dwcqh?!}{%??}@ gnal‘y's‘i‘s_._”"
Diet Ttem Method”

Ingredient ' F H -G : -

Hematocrit ) (Ht) Centrifugation
(% of DM) _ Total protein (TP)  Refractometric

~Corn' silage - Co1n12 1112 1112 Blood urea nitrogen  (BUN) ‘Auto analyser

Beet pulp , 11.41  11.41 11,41 Glucose (61u) »

Alfalfa hay cube 10.84 10.84 10,84 Total cholesterol (Tcho) "

Timothy hay (18.35  13.35  13.35 Free fatty acid (NEFA) Absorbance

Cottonseed whole lint 3.79 3.79 3.79 : _ :

Soybean meal 9.31 9.31 9.31

Extruded soybean 1.90 " 1.90 1.90 ' o

Corn gluten meal 2.55 ° 2.55  2.55 Bl 8IS EE (ELNI47 4, EXEEEY

corn eluten feed o0 Den R 1 b) TR L. SRR, #E, REREL

Flaked corn mix" 29. 09 14. 55

Ground corn mix? © 1455 20.09 ek L, BiEA*¥y b (NEFAC-7RX b 73—,

“?;“““e (0-4L 0,41 0.41 TEHE) £ ACAREEEICTHEL (Tab1e3)

Ca/pP 0.33 0.33 0.33

Salt 1 0.25 0.25  0.25 (4) EEFLELMK

Vitamix 0.25  0.25  0.25 FEIZINS A%~ (TRU-TEST) TEHIL7.

"1)Consisted of 86% flaked corn, 4% hominy feed,

* 4% barley bran, 3% fépeseed meal, 2% molasses,
1% limestoneas fed based.

2)Consisted of 86% ground corn, 4% hominy feed,
4% barley bran, 3% rapeseed meal, 2% molasses,
1% limestoneas fed based.

Table 2. Densities and partlcle size distribution
of processed corn. '

Type ) . Screen mesh size

of corn" Densities 4mm  Zmm 1nm Pan
(g/L) (% retained on screen)
F 557 45.9 29.7 7.1 17.3

G 732 0.4 1.9 21.56 76.2

1) F=flaked corn mix, G =ground corn mix.
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WikE L. REBEEEBEREFEL, FAzuxbr57

(SHIMAZU 14B) Tl L7,

(3) "MK .
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HREQEZEIEClER, EHEHBIAOEE LY

IZTpHEBEL:.

FLBT OSITIE, R R EGE R A FLRERTICHIEL,
SRR HEE (SYS-4000, Foss) = TiTo7-.
ERSEIHAIDIAEBILICL > TMEFH L 72
(5) RERU'BCS
RE 1248585 (TRU-TEST) TEHEIL, B C S i* Edomon
-son H 2 DHFEIZEDHTEHEL 7.
5 MEHLEOHE
DEOHIC L) FHEOEEZRE L HEENF
N7:=35413, Bonferroni D FED ’C%Eﬂjﬁi%ﬁo 7’:.7
6 NANAFY T BRORE
V=X Y TOFREEBEEGEN, MENFET A FyEDa
POFYTEENRCODN— A Y TETFTNICHET
RofEELZ. RERMTIERTARIHR LMy £
03 YOS5 HE, KELEZEYENEDOTFHE (Table
HERALTITo7. 2B, KEIHMERHOENES B
CSTHELERFALL.
NRCO®RCNCP SO Tld—REIENDHE 2o
E, V= A VINANRZAFERE) X TRDOLI | :Eé% LTw
RE = Kp/(Kd + Kp)
Kp T BB E B (%/hr)
DAL (BEEE) HEEEH (%)
1%1..1_ E (Kp) (3, MEH L REFH & TRERXD
BhY, DToLH ko, ‘
Kp'[forage]
=(.388+ (22.0 X DMI/SBW") + (0.0002 X FORAGE%Z)
Kp'[concentration] :
=— (0424 + (1.45 X Kp'[forage])
DMI ; B4 E (kg/day)
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. Table 4. Data for the est1mat10n ammount of .
' rumlnally escaped starch of the corn i

Diet"
" F H G

Processing method Steam~flaked ' Ground
Composition ) . K .

CP (%DM) . 10.°0 o 10.7

FAT(%DM) .o 7o 4.5 PN |
, ASH(%DM).. . , 2.75 o c-08,28

NDF (%DM) 8.8 7 89
: NDFIP(%CP) 12.0 - 7o 1008

STACH (%NSC) 90 90

eNDF (%NDF) 48 0
BY (kg) ; 642 658 637
DMI(kg/day)

4wk v 20.7 - 21.6 21.4

8 wk o 22,6 '22.7 23.7

Experimental period 21.1 777207 ‘vl2201"

1) F=flaked corn mix H 50:50 mixture of F and
G, and G= ground corn mix.

SBW : HEHE(KE X 0.96(kg)
FORAGE% : $2417F DAEAEEE (%)
& 512, Kp (ZF%) NDF(eNDF) @{ﬁ%ﬂiw ﬁﬂ*ﬂr*ﬁ%o)
KEXI Lo THELL . : AR
Kp=Kp' X Af
BERBOWERK AD BUTORIC L )R 2.
“Af[concentration] = 100/(eNDF -+ 90)
eNDF(%NDF) AT T 48, BT L ‘é htsh,
Affflake] = 100/(48 + 90) = 0.725
Af[ground] = 100/(0 + 90) = 1.111
Hib (BB #EEH K &, SAEBOELE, RK
iz on T ENZROBSFEEIHEDEYD 5.

Table 5. Dry matter intake, 'nutrient intakes -and
.diets containing the differently processed corn.”

FrTREKMBOBLSEICE KL, BEERT
25%/hr, T 35%Mr ¥ ERT VWS, T
V= AVBEHEBT B F 'VTVE(RECBl)tiLi‘FOD

M A & oY AN

RECBl =1X CBL X (Kp/(Kd + Kp))
Il bvETILOENRE
- CB1 : #AKEH @ Bl 4 (%/DM)
M7 ER YO BLAEIRETORIC L V)*k&bz-)
CB1 = NSC(%/DM) X 0.9 ‘
NSC RIS M RIKALH (%/DM)
NSC = 100-(NDF-NDFIP) + CP + FAT + ASH)
NDFIP : NDF #4&Z&H (%/DM),
CP: *EEE H (%/DM)
_FAT : $J&HF (%/DM), ~ASH ; K5 (%/DM)

o 7

1 SERHEBURR

FYENE LG (22.1 kg/day) > F K (21.1 kg/day) >
HIX (20.7 kg/day) DNEICE £, #HEER, CPLTD
NERED OIS 2@ AICH 5705 BAEER
Bdro 7z (Table 5). 7z, HAMREED |25 585
FRED GRAMOD 2 RIZHEEMICH o 7285, &
EEEGPo7. CPEERIIIR LS 85% U LETH>
72795, TDNZRZEIZIK E b 80% ﬁi(ﬁﬁf%é'ﬁkkh’\
TAVF-DOTRHFREPo. - ‘

EYEREOHR T, 3K & bO%6EE I TAR
Liﬁ?]l] L, 2L 22 ~ 24kg BE THITVIREEI 2 o

.t (Flg ). £/, Shs 4ABFCT iHI—:jJ oo 2

R &) 2Rf& R LA, WEhoExIc io\n ?éﬁ

CEER Lo

nutrient sufficiencies of lactating cows fed

Diet?
Item F H G

Number of cows 4 4 4
Dry matter intake (kg/day) 21.1 £ 2.0 20.7 = 2.5 22.1 = 3.0
DM per Body weight (%) - : 3.30% “0.19 3.17% 0.29 3.50% " 0.52
CP intake (g/day) 3805  +£363 . 3732 £444 3976 %543
TDN intake © " (kg/day) 16.0 * 1.5 15.7 £ 1.9 16.7 = 2.3
-CP- sufficiency *’ (%) 86.0 *+ 15.0 86.5 = 14.9 92.8 £ 14.5°

+ + + 12.9

TDN ‘sufficiency ' (%) - 74.1

‘12,4 0 7

12.1 79.7

1)Values are mean= SD.
2) F =flaked corn mix, H=50:50 mixture of F ‘and

‘G, and G=ground corn mix.

3)Calculated from "Japanese Feeding Standerd for Dairy Cattle (1994)7(12).
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2 %B, BFEEOpH, TYEZTHEEZBELBLIUR
32 VFA%F@E%%@&@%?%ﬁuwwen&#ot
S 3 Mtk
=E ﬁ%%6ﬁE®A7F7U/bm0TiFE6%%)
St AGIX (30.8%) t2xt L THEIZEEZ R L 72 (Table 7).

2T SU1%2,4,6,83BE O L A5 T — b (Tcho) T F

or S RAMO 2 KOTH, 701, WFRh—FILTH

’ 8-7-6-5-4-3-2-1'1 2 3 4567 8910 BmEERLL.

Week postpartum . FOMOMEIEH T, WTFhOBEXIIBWILEE
Fig. 1. The dry matter intake(DMI) during the 8wk before and Eidehoiz.
1 s o iy cove b U coione b el 4, o C LR AT BUN) € Lomgil L,
corn(G) diets in the ealry lactation. ML (Glu) < 70mg/dl Ll EDEES, REX 2 HbT, »
Th@x.rkb»:b‘ﬂ’( bER S
V 4 FEFLEER .

2 =X HMR g LB (MM FoKILE, FHEALE, &F5iE)
SBABEOT 2 EZTRERIEEILF X (6.1 1g/d) 3, FEIMIO 2 RIZERSVEEERLICY, FEE
HFHE (105 g /dl), GIX (9.8 g /dl) ICHREEICREE i of(Table 8). T/, REAEBICEFEX, HE,
AL (Table 6). T/, 2HEEDp HIFGED, £V CGROIGIZEE L7225, SeH»HSRELZAKICLE
FABRBEEFR Mo 2K LV EWEREREL, AP HEEEF Lo
HIEFREAo 2 K& W EWEmERLL. FRBXOTFHHALEII40BEEL o TWAEY, &

% BEETRETOHEE THERER &P o, F NEHEFDP2ETOEINTVELDOTHL. LI
EDpHiZ4BEHEERTRKERP 27298, HREGE o T, BHREHFOTKERZBEEFNDL DT, FAMER
PETFTLAZD, KD B TROIGE &2z, TUE MEFDLDTHAB. T, BEFTIIREILEN 60k

Table 6. Ruminal f1u1d pH, ammonia N concentration, total VF'A concentration, and molar percentages
of individual VFA in the ruminal fluld of lactating cows fed diets contalnlng the differently

processed corn."-

4 week .. B week
Item\ Diet? F H G F ’ H e
Number of cows 4 4 4 : 4 4 4 .
pH 6.41+0.20 6.41+0.08 6.53+0:09 6.43+0.276.29+£0.07 6.35+0.12
Ammonia N (mg/dl) 6.1°+1.3 10.5'+2.3 9.8 2.9 8.1 1.5 7.7 £1.2 10.6+3.7

Total volatile fatty acids .
(mmol/dl) - 9.03%+1.91 8.56*+0.77 8.50% 1.478:-02242.,38-9,-00£0.66 9.49:1.04
Individual volatile fatty acids

(molar %) '
Acetic ) 59.1+3.8 62.6+x2.8 62.0x% 4.3 59.9+1.6 61.7%3.6 60.0+3.3
Propionic 26.4+4,9 22.54+4.0 23.6% 4.0 26.3+2,2 26.0%+4.3 27.3%x3.6
Butyric 11.8%+1.2 12.1+1.8 11.5kx 0.7 10.8+1.2 9.9x+1.0 10.0Z%0.7
Other acids 2.6%0.3 2.84+0.3 3.0+ 0.6 3.0£0.7 - 2.5+0.3 2.7£0.2
AP 2.34+0.6 2.9+0.6 2.7 0.7 2.34+0.2 2.5+0.86 2.2%+0.5

1)Values are mean= SD.
2) F =flaked corn mix, H=50:50 mixture of F and G, and G =ground corn mix.
ab:p<0. 05
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Table 7. cows fed diets containing tHé'differently‘ﬁfécéésed go}h"
- Pfébarfum Week of postparfum
“Item “Diet?® -2 wk ' 2 wk 4 wk 6 wk 8 wk 10 wk
, . F 34,0%0.8 33.0+2.3 33.3%+2.2  32.8°%1.0  33.0%2.4  33.3%2.8
Ht(%) ~  H  34.3%1.3 32.0+1.8 32.3%1.0 31.5%1.3 32.0%1.8  32.3+1.3
U6 31:5% 2.5 30.5%2.4 © 30.8%2.5  30.8*1.0  31.8%1.0  32.5%2.4
F 6.05+0.53  7.43+0.40  7.65%0.41 7.78+0.26 - 7.78+0.33 .7.75%0, 47
TP (g/dl) H 6.45+0.39 7.18+0.50 7.70+0.58. . 7.63%*0.63-. 7.85::0.42 , 8.03%0.35
"G 6.70%£0.12 7.38% 0. 24 7.55%0.10 - 7.80%£0.16 . -.7.75%£0.13 ¢ 7.65%0.13
Lo F 8.6+£1.8 14.4+4.6  13.4%3.5 16.71.3 174420 18.-0%-1.-0
BUN (mg/dl) H 9.7+2.5 14.2£3.6 16.5+ 1.6 16.2+ 1.0 15.5:+1:3 18. 62,0/
‘ G 8.6%x3 13.6%3.6 15.5£2.8 © °18.0%x2.3 “16.0+:1.9:+ 18:8% 3.4
F  67.3+2.9 65. 8% 6.7 " 65.5% 66.8+ 4.2 68.8%6.7 62. 0+ 7.4
Glu(mg/dl) H 72.3%7.) 66.3 6. ©67.5% 3. 68.8%5,7" 66.5+t4.2 63,0+ 10:1
) . G 70.0%+6.4 62,5+ 3.9 “65.8+1.9 69.5%3 65.8%+5.6 67.8%4.6-
F  84.5+10 167.8°%£16.7 227.8+=34.8 255.5°+:44.5 264.8+41.7 285,3%74.8
Tcho(mg/dl) -H 80.3:% 125.5°+15.9 . 185.3 % 5.1 207.0°%:14.9 225.5*£17.3 245.0:25.8
' G 77.3% 4 140.3'+ 8.2 179.3°%31.4 210.3 *£19.3 210.5°%24.0 221.3-16.9
F' 138.3% 66.2 334.0% 74.5 150. 0% 63.7 ~
NEFA(u Eq/1) H 108.0% 26.4 422.8+%257.4 S 173.5%£72.8
’ 8 G 210.0%111.1 308.8%X127.5 132.3+50.7 °
1)Values are mean= SD. (each group n=4) .
2) F =flaked corn mix, H=50:50 mixture of Fand G, and 'G=ground corn mix.
ab:p<0.01, cd:p<0.1 R
Table 8. Milk yields of dairy cows fed diets containihg the differently progessequornﬁ”
Diet?’
Item . . ‘ . F H G
Number of cows 4 4 o4
Total milk yield (kg) 2902 615 2727 £ 740 2759 528
Average milk yield (kg/day) 41.5+8.8 39.0+10.5 39.4+7.6
Individual data® (kg/day) 53.5~32.6 53.8~30.9 46.9~28.9
Maximum milk yield (kg/day) 49.7+10.7 46.3%+12.0 46.2:% 8.6
Days of max milk yield (day) 41.8% 20.5 43.5% 7.0 . 46.0%.13.1
1)Values are meanz SD.
.Z)F =flaked corn m1x, H= 50 50 mixture of F and G, ;and G =ground corn mix.
3)Va1ues are max1mum~«m1n1mum
%ii_xé@ﬁiﬁ‘zi ?)Jf%%ﬁf%)zlskg%ﬁx%@ﬁi# EREFEIRMEERL.
2EH T HEOHERTIE, DWE2 ~ 4 BB ITHTTFREAM
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Table 9. Milk composition and corrected milk
preductions of da1ry cows fed diets containing '

the dlfferently processed corn. .

Diet?’
Item . F ; H G
Milk compcsi"tion (%)'
Fat 3.51+0.43 3.80%0.57 3,62+ 0,47
Protein 3.05+0.23 3.03%0.15 3.04+0.19
SNF® 8.63+0.23 8.72X0.18 8.66+0.24
Lactose 4.59°+0.09 4.68%0.11 4.62°+0.14

39.0+12.2 37.9%x5.5
38.6+11.5 37.7kx5.3

FCM* (kg/day) 39.2+6.8"
SCM™ (kg/day) 39.0+6.4

1)Values are meanz SD. (each group n=4)

2) F =flaked corn'mix, H=50:50 mixture of F and
G, and G =ground corn mix.

3)SNF=Solids not fat

4) FCM=Fat corrected milk yield

5)SCM=Solids corrected milk yield

ab:p<0.05

EY
=]

[l
o

Milk yield(kg/day)
o
o

12 '3 4 5 6 7 & 9 10°
Week postpartum
Fig. 2. The daily milk yield during the 10 wk after paﬁurition for -
dairy cows fed TMR containing the flake corn(F), 50:50 mixture of

flaked and ground corn(H), the ground com(G) diets in the ealry
lactation.

(Fig. 3). FEATIZER L b HkEE TICA 40 ~ 50 ke#E

EHML 7z, SRR BIT2RIBIBHE 67keg) >FIX
(39ke) >GX Bl ke) DIFICE L, GRIFMHE 4:EE
D%, EME@ERIC o208, fho 2 Xk 9EE ¥ TEd
B b AR A

C SR i (Fog) L LABCSOEEEIIRL
7= (Fig. 4). S IHENE B & b 9B I3 LT 025 587 1
Y FUROHEBETHER L. SHBRICBITARPEIRF
X (0.88) >HIEX (0.81) > G[X (0.44) DIET, GEDEA
Mo 2 KiZh~EEDTH oMz F7z, GRTIGH
%2 BB THATEL LA, MO 2XTCRFET 78

BW(Rg/day)
=)

H, HXT8:#H ¥ TS EmA 72,
6 FIEOADOEENANRTF LT UE

Stk A BB ONA SRRV T v (RECB) (1 HEs 8
DGE>SHR>FROMETH o 7245, Btk 8EE LK
BHHESATCRHR O FYEEFFRLIDEP A2 L
L, BYHERES RS ok D L ARHESRICBEL, H

60 | ——F
~F—H
—o—G

Week postpartum

Fig. 3. The difference in body weight(BW) between at the paturition
and the another week of postparturn for dairy cows fed TMR containing
the flaked corn(F), 50:50 mixture of flaked and ground com(H),

the ground corn(G) diets in the ealry lactation.
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. Fig. 4. The difference in BCS between at the paturition and
another week of postpartum for dairy cows fed TMR containing
the flaked corn(F), 50:50 mixture of frlaked and ground corn(H),
the ground corn(G) diets in the ealry lactation.



EERBERM LY & —HIRHE (FER) £355 (1999) 33

‘Table. 10.The ammount: of estimated ruminally
escaped starch of the corn.

Dieth ™

F- . H . G
Tntake 6f ‘the corn (g/day)h
Ak L 6023.7 77628506 62274
8 wk 6576.6  6605..7 . .6896.7
Total period  6140.1  6023.7  6431.1
RECBI? (g/day) o T
4 wk 671.8 - 706.2 © -744.4
B wk S 785.8 - T71.6 891.9

Total period . 695.2  654.5  788.1

1) F=flaked corn mix, H=50:50 mixture of:F and
G, and G =ground corn mix.
2) Amount of rumlnally escaped starch 1n the corn.
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