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Tuble 1 (,Iknncal Lompowtmn of feeds and whole ration
Feed and erou D.\’I OM CP EE NFE CF ADF NDF NFC Starch GE
and sroup G e e B2 51 P MI/KeDM

Ttalian ryegrass hay (IRG) 888 884 123 27 407 327 380 614 120 00 1818
Whole-shelled corn (WC) 884 986 94 10 $34 18 28 141 TI1 587 1879
Whole steam-rolled com (RC)  88.5 988 93 32 846 17 27 98 765 626 19.00
Whole-shelied barlev (WB) 89.0 969 134 20 767 48 39 209 606 512 1846
Whole steam-rolled barley (RB) 89.6 970 135 23 766 46 7.6 226 586 496 1866
WC eroup” 886 925 111 32 578 204 239 425 356 235 1843
RC group 886 926 111 29 S83 203 239 408 378 250 185l
WB group §89 918 127 24 352 215 251 452 314 205 1829
RB group 89.1 91.8 128 25 350 215 258 459 306 198 1837

" Each abbre\mmn demk\ a ml oWs - D\i drv matter - OM, organic matter | CP, crude protein : EE. ether exiract: NFE. nitrogen free extract : CF. crude
irat detergent fibar : NSC.non-siructural carbohydrae (NFC=OM-(CP+EE+NDF)) : GE. gross energy.

A dineveny group.

Tuble 2. Digestibilities and TDN content of whole ration (on basis of dry mattery”’

) R L e e

IRG group WC group RC group W B aroup RB group SEM™
DM 62,7‘-‘h 68.3“‘ 4.8 682" 14
OM 65.0% 7140 56.1% 70.8° 1.4
cp 52.8 559 50.6 37.3 2.8
EE 642 734 59.8" 75.28° 31
CF 647 60.0 66.0 64.3 1.8
NFE 67.5" 777 53.3¢ 76.3° 1.4
NDF 62.3 33.6 59.9 58.7 1.9
ADF 58.3 0.8 36.7 327 2.3
NEC 7307 ORI 525 948" 39
Starch 729" 1000 A7.9° 100.0 33
TDN 62.7 684" 53.00 674" 1.4

Each abbreviauon ; smme as in Tablel.
SEM @ standard error of meuns
S Means nsame row heving different superseripts are significantdy difterent (p<0.05).
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Table 3. Digestibilities and TDN content of each

erain estimated by the difference method SR SANEEE A R LS A R S

) n=1 UQ?XA@%WﬁW¥ i, BT ATADS

Temt we | RC wB mE sem TR ZMEBOS--HINISEE B2 LTIOW

DM 689" §26' 190" 830 35 ?%”ﬁ?ﬁg%ffsiUbg%kéit@m; L

OM 688 831" 476 829 26 iz =%, AREBUIBVLT, fhoihEsik

cp 415 504 394 557 14 B L DN oA O3 A,

NFE 7200 897" 4670 8§80 24 PR T TIEI8%, T1333%
NFC 731: Qﬁs: 4@5; 1011n ?6 . .

" Each abbreviation : same as m Table 1.
SEM. a, b. ¢ : same as in Table
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Table 4. Results of nitrogen (N} balance measurements (g/kg™™ - day) n=4
[tem IRG group™  WC group RC group WB group RB group SEM
N intake 1.217° 0.879° 0.853¢ 1.0235° 1.038" 0.013
N loss
Feces 05054157 04157(37.2) 0377734.1)  0.506%39.4)  0.439"°(42.7)  0.026(2.8)
Urine 0.552'45.4) 040174350 0387°45.h)  0.392°(38.3)  0.445°°(426)  0.031(3.2)
N retention 0.160(13.1) 0.064 (7.3y  0.090(10.8) 0.127 (12,3 0155 (14.7) 0.034(3.5)
’ Each abbreviation : same as in Table |
© Each value in parentheses was percentaye of N 1oss or N retention to N intake,
SEM. a. b. ¢ : same as in Table 2.
Table 3. thxbmwmeor&mhdmnkﬂkW‘Vdm) n=2
ftem IRG group!t  WC group RC group WB group RB group SEM
GE mtakc 116! 8687 857" 906" 893° 12
DE intake 668" 365 613 505° 624 21
ME inke 374 477 S19 4120 516 22
Energy loss (% GE)
Feces 40.2° 371 J8.6" 44.0° 30.2v 1.5
Urine 2.3 230 24 3.0 3.5 0.2
Methane 3.6 7.3 8.3 7.3 8.5 0.4
Heat production 4110 6.7 49.9° 439 49.3° 1.1
Energy retention 0.3 6.4 10.6 1.5 8.5 26
DE/GE (%) 5987 629 714 55.87 69.8" 1.5
ME/GE (%) 31.3 531 60.5° 453" 57.8" 1.7
" Each abbreviation : same a8 in Table 1.
GE. gross energy: DE, digestible energy: ME. metabolizable encrey
SEM :sume ay in Table 2,
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Table 6. Gross energy (GE). digestible energy
(DE). metabolizable encrgy (ME} and
net encgy for maintenance (NEm)
contents (MIAgDM) of cach grain
unmaied by the dmen, nee muh(}d

ltem wC  RC  WB  RB
GE* 1$79 19.00 1846

i

fos
>

I,
DE* 12,29 15.31 862 13,13
ME™ 1046 14.00 6.77 12.59 so oty . L
NEm** 604 899 347 7.03 B L 72 NEm 5,
Estimated ME- 1135 1329 6.88 13.13
Estimated NEm-~ " 7.49 .10 239 8.97
DE/GE(% 7070 8050 46.70 8120

70.4

ME/GE(%) 60,40 6950  37.30

Each abbreviation ; mm ax i Tablel.
Sn=4, U n=l,C NEmaesl B\\‘i S+Retention
NE requirement:S2 | l»\Lu Ag" Trday Kurihara

S ME=-0.33+0938 »'DE (Terada cral.™ 1 © NEm=-1.12+
1.37ME-0.1;

SME+LGTOSME™ (NRC. 1uRa™
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B FASN - I ' - . Py N
NEm 77wz, TLI I EaliE ] /;\:f;\
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Comparative Feeding Values of Whole-Shelled or Whole Steam-Rolled Corn
and Whole-Shelled or Whole Steam-Rolled Barley for Dairy Cattle

Takeshi IsHipa®, Mitsunorn KURIMARA, Naokl Arata ™, Takehiro NisHIDA **
Agung PURNOMOADE® . Minore AOK1I****, Yoshiharu TaNARA®* 7>
Yoshiteru Kosxo ****** and Akira ABE
(Department of Animal  Nutrition)

Summary

Four Holstein dry cows were used to clarify the feeding value, nitrogen and energy utilization
of whole-shelled or whole steam-rolled corn and whole-shelled or whole steam-rolled barley. All cows
were fed control dict and 4 treatment diets consecutively in the order of |lalian ryegrass only (IRG).
2y IRG + whoele-shelled corn (W1 33 IRG + whole steam-rolled corn (RC). 4) IRG + whole-shelled
barley (WB). and 5} IRG + whole steam-rolled barley (RBj for 2 weeks per treatment. They were of-
fered to meet approximately 100% of total digestible nutrients (TDN) requirements according to
Japanese Feeding Standard for dairy cattle (19941, The ratio of 1RG to grain of 4 diets was 6:4. The re-
sults were as follows: 1) The nutrient digestibilites of RC and RB dicts were higher than those of WC
and WB diets respectively. except for crude fiber. acid detergent fiber and neutral detergent fiber. 2}
The dry matter digestibilities of corn and barley estimated by the difference method were 69% and
49% in whole-shelled tvpe compared with 83% and 83% in the other type. respectively. Similarly, the
starch digestibilities of corn and barley were 73% and 48% in whole-shelled type compared with 100%
and 100% in the other type. respectively. 3} The nitrogen retention in RC and RB diets tended to in-
crease with the decrease in fecal nitrogen Joss. 4) The digestibility and metabolizability of energy in
corn and barley were markedly increased by steam-rolled processing. The extent of increase was
greater in barley than that of corn. 3) The TDN. digestibie energy (DE) and metabolizable energy (ME)
contents. and net energy content for maintenance (NEmy of corn were 71%, 13.3. 10.5 and 6.0
MI/kgDM for whole-shelled type. and 85%. 15.3. 14.0 and 9.0 MJ/kgDM for steam-rolled type, re-
spectively. Those values of barlev were 47%. 8.6. 7.8 and 3.5 MI/kgDM for whole-shelled type. and
83%, 15.2. 12.6 and 7.1 MI/keDM for steam-rolled type. respectively.
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