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I— A U— VAR 2 SRR S AL IR BB ER
B LUAEAEROMENE

A= FH KRR

i

= #

?Lﬁﬂﬁ?&ﬁéﬁ 2B (ITMUN&EFES) CHBAERAEIEZEE LS ORBTHELHEILT S
fod, WHAMTEAHRE L, SALE, H6EIChLI)MUNEABELOBERLBET 5 & bl
{2!& L DRSS IRIEHEE L k.

1 MUN&ORICHELSHEENED ShichEmEEcBE T 2881, wykER, M4,
DM & UTDNOFREE, CP%, TDNY%, TDN,/CP, UIP%BTH -7, AU, AEAERT
EAEL, HHIAEEIS, CP%, TDNY%, TDN,/CP, UIP%TH - 7.

2 MUNERUHLZBHBEZRARToBSESE (CPY%,TDN%) ﬁ>buT@§@}m“tb>?%éhf:.
MUN= —33.132+0.827CP% +0.459TDN% (R?=0.501, p<C0.005)

P EMER="7.115—0.064CP% —0.043TDN% (R?=0.547, p<0.005)

3 BEEROXETMEEIERT 2700, E~X1008EOFH AT & TDN,/CPA53.9~5.3T,
TDNFERHEA100~120% D b D&M Lz, £ 5> OMUNEALBAEROLEYE HIEERE LS
FRiEE L& Th, MUNTIRTFIRAT.8ng, df, EREA17.0mg /df&icy, ABABRCIRTE
732.739%, LRRA3.3296& 75 - 7x.

Relationship between Supplementary Feedstuff Composition and Urea Nitrogen or
Protein Contents in Milk of Dairy Cows Fed Corn Silage as a Basal Diet.

Kentarou IxuTa

Summary

The experiment was conducted to evaluate nutritional values of feedstuffs by using milk
urea nitrogen (MUN) and milk protein concentration as indicators. Using 24 cows, MUN,
milk protein concentration and the amount of supplementary feedstuffs were measured over 6
months at monthly intervals. ‘
{1) Significant correlations were observed between MUN and the following mesurements :

DM intake per body weight ; forage percent in feedstuffs ; DM requirement ; TDN require-

ment ; CP% ; TDN% ; TDN,/CP ratio-; and UIP% in feedstuffs.

{2) Based on the results presented above, the following multiple regression equations were
obtained : '

MUN=—233.132-+0.827CP% +0.459TDN% (R*=0.501, p<{0.005)
Milk protein concentration=7.115~0.064CP% —0.043TDN% (R*=0.547, p<{0.005)

{8) To evaluate supplementary feedstuffs using MUN and milk protein concentration, records
with TDN,/CP ratio between 3.9 and 5.3 and TDN requirements between 100% to 120%
were chosen from 100 records. Using the data, both upper and lower limits were estimated :
those for MUN were 17.0 and 7.8mg,”d/ respectively, and for milk protein concentration
were 3.32 and 2.73%, respectively.
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ﬂ¢ﬁ§%%§%(uTmeﬁ$)tﬂ%ﬁﬁif‘

OEEIL, V—2A YHADI R VF-BLEHEEOHE
EHZBEERRTFLLTB D, ToERWIE AE.
PEILIR, AEME, MBS AER BEREE LT
BIhay, E—0oFBEH N CRIFOREEEZER
CANTb—FDEE b - THBET 3 L VWbh T3,
BIERE D Thli~fo & S, BRI OARS HHTE
B TS & ERICMUNDBIE S TRE & 78 - 1
CEDD, BKTIRTTIRMUNEABOERZIEEL
L 7oA OFBRMSSE R M IcdH 55 & 10 1210 [F]
ATEIEEECB VW TR s TV A, MUNPMH
REREEZE (CIFBUN&IEE) ic@dHiEEA AL h
R EmD, SR FEEEE SEBESoRTIMNT
REDEEELELZEVDLNTNE 19,
FCHRIETIR, KEIcBF AMUNEILEOERE
AR L LR BFMMEOMI 2 HME L, BHRIEER
ELTa—vHa L—Yid- hSEREARTOEE
Wik EMUNB & CREAEROBRIC > WTRET L .

. MERUAE

1

EXT KR Y 5 — CRBETEANR S A VT
M 24BRA M U o, 2h S MBI o RERE & A HERK)
KM LASWEI O & DE~NTER AR L (Table 1).
2 BEEERR
PSR A 7 2 b — VSR L, 830
Sy 16 ICHAEE EFEH AT - T
 HfEREZa - v L —Y (Table 2) I E— b
T, N Fa—T, FEY-HEE V-4 VEE A5
VT vEE, v SNoHEAHAEbE . BEARE
HER DL &K (DMB8T7.5%, CP14.9%, TDN74.0%)
zEEEL, HECEUBBISEE & UTHE, KB,

Table 1. Calving number and lactationl stages of
cows in this study.

Lactational stages

Calving  Early Mid Late
number  (0~100) (101~2000 (201~) Total
1 5 head 11 8 24
2 11 14 14 39
3 5 : 3 1 9
4 8 3 1 12
5 9 5 2 16
Total 38 36 26 100

( ) : Days of postpartum

BiEMm ) 5335 (1997)

Table 2. Cultivating year and chemical composition
- of corn silage.

Variety Pioneer3 358 NS-68

Sow '95. 4.19 '95. 6. 2
Harvest '95. 8. 8 ’95. 8.30
Harvest stage Mature Mature
Chemical composition®
DM (%) 35
CP (% DM) 8
TDN (% DM) 70
EE (% DM) 3 ‘
NFE (% DM) 68 . -
Fi (% DM) ; 17
Ash (% DM) ' 4
DCP (% DM) 5

* Analyzed by near infrared reflectance spectroscopy

IXNF—47Y 2+ (DM86.5%, CP20.0%, TDN
85.09) %ML 7. ‘ '

FitofR I AEEARTHRE L, BERIEREEE
#0 OESERBIESKELRET 2R CEBED
Body Condition Score, 1RAH, ﬁ}iﬁ?’ﬁﬁﬁl T &
- CTHEEEEL .

3 WHESHSLUHREEEE

P 219954E11H £ 19965 1 A» 55 A EH 1,
BEF6EIERL, COMIKBONAEIEDOHEFEE
BEatLE L /.

L REY OPERLEIC 3 vy A — 9 — (TRU-TEST)
HOENL, ABEOEREMUNATE L. ABAHE
FLEFRAITEERE (Milko-Scan 133B) TRIEL, #
5 OB & > THPIRRE L. MUNBEIO#RL
BoHEHWT, MEEEBMTYRATFL (7Y F54
ra) THIE LK.

FRETEO - DIcEE, BHE, ERERLBEEE:
BEEEINCHEE L. chdhd, EKEIRT 358
HEELS CITHYERELERES), HEAREE, &
¥ (IFDMERES) RER, HEAHE (LITCPLH
) FRE, AEEESBRE (LIFTTDN &) %£RE
K, HYhOCPELTDNOEE (UFZ2hZhCP%,
TDNY% & FE3), 3% (BUFTDN,/CP& M), CP
hoIENREERESIES (CITUIPYEMES) 2HHL
fo. 1B, HEBICRBECEMAOEL L ZVEKES
K oERAL . ‘

#* 2 .
1 FHEEBREMUNBEUAEREELORE
AL A ENIFEIC B T 2R EE S %ﬁaaﬂ)
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Table 3. Amounts of supplemented feds, nutrient contents and correlation to MUN or milk protein.

Ttems Minimum Maximum  Mean +8D P P
(n=100) ' (MUN)  (Milk protein)
Dry matter (DM) per body weight - (%) 2.15 4.79 3.33 0.57 = ..0.404"" -0.598**
Forage percent (%) 47.8 78.0 645 8.0 -0.708**" 0.768".
DM requirement? (%) - 796 145.2 112.3 11.1 ~0,?23" . -0.050
_CP requirement? (%) 60.5 144.2 104.2 14.5 - -0.108 -0.106
TDN requirement? (%) 633 149.1 107.5 18.2 .- -0.356°* 0.128
CP% (% DM) 10.6 16.9 13.2 1.7 0.691"" -0.718**
TDN% (% DMD) 64.9 74.8 69.6 = 3.0 0.690* . -0.724*"
TDN,/CP 4.46 6.24 5.3 (.48 :0.619*" .0.652**
UIP% . (% CcP) 31.3 35.7 33.3 1.14 0.617"" --0.604*"
1) Correlation coefficient, * : p<0.05, * * : p<0.01 '
2) from "Japanese Feedig Standard for Dairy Cattle (1994)"
v 78
Table 4. Basal statistics of MUN and milk protein
concentration (M. pro) and correlation to milk yield. 76 eoc’e © ose' y
n=100 Range Mean *+SD P Y=0.537%X+64.323 ©© ® g &
74 F (r=0. 690, p<0. 01)
MUN (mg7df) 3. 9~21. 4 9.7 3.8 0.750"* — '
M.pro (%) 2.50~ 3.97 3.25  0.32 -0.735" g
1) Correlation coefficient, * * : p<0.0v1 g 70
= e
BoME, &Kl T, ZEEREB XOMUN, 38 68
HEER & OEBEFREE R L 72 (Table 3). 66
gk EL DM, CP, TDNO&RBH L, &/ME
EERKIBIC IS DEDSD - f245, EHEZEMIKEL 64 .
38.33%, FRFETI04.2~112.3% LEEN LB TH - 0 5 15 20 25

fo. HfRIES L& ESEE (CP%, TDN%, TDN,/
CP, UIP%) ZCP%DH/IMENSR R EH » 72 EH 1,
BB O & OERBOHEENTH - 2. MUNE O

BAICPREERLADBEEHTHE TH ~ 1. T, AFE
18
17 F
16 }
15}
X
<14 ¢
0.
(&) 13 b
12 ¢ Y=0. 308X+10. 195
® (=0, 691, p<0.01)
1
@
10 . . h .
0 5 10 15 20 25
MUN (mg./d 1)

Fig. 1 Relatiomship between MUN and CP%

TDN/CP

MUN (mg./d 1)

Fig. 2 Relatiomship between MUN and TDN%

6.5

6.0 F

b
[$;]
)

o
o
¥

4.5 §p

4.0

Y=-0. 077X+6. 087
(r=—0. 619, p<0. 01)

MUN

15

20 25

(mg. d 1)

Fig. 3 Relatiomship between MUN and TDN /CP.
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36
35 b
L34 f
o
=l
32 r a0 =0. 183X+31. 531
& o Y=0. i
: @ (r=0. 617, p<0. 01)
@
31 I3 F'3 I} I3
0 5 10 15 20 25

MUN (mg./d1)

Fig. 4 Relatiomship between MUN and UIP%

HEREOHBIERERRLADIEH TERTH - -
BEENEBEMUNE OBARE 2 OERER AR L
1= (Fig. 1~4).
2 MUNCEHEREROBERS LUFEER
MUN33.9~21.4ng /d¢ DFFICH b, & DFH139.7
mg/df, FLE & ORNCHBEHRER0.7T500F E S IEOHEBM
AR oht, —, AEEERG2.50~3.97% O FiH
hb, ZoOFHEE3.25%, ILEEOBICHEEGHK
—0.7350F BN A OEBENED Shic (Table 4). %
7z, MUN&HEHEROMIC IZEBEHRE—0.686DH &
REOHEMED Sh, FoEBHRIZY=—0.056X+
3.800C 3 - 72 (Fig. 5). ‘
MUNZ 7 RAEHEERLHNWERY, CP% L TDNY%
ZHAEEE LcEs, UToERE»E S hi.

4.1

had
w
]

@
% Y=—0. 056X+3. 800

w ®
o~
]

lk protein (%)
poow oW
w -, [4+]

M
g
-~

g
o

10 15 20 25
MUN (mg./d 1)

(]
o

Fig. 5 Relatiomship between MUN and milk protein.

MUN=-—33.132+0.827CP% +0.459TDN%
(R?*=0.501, p<<0.005)

HEREE=7.115~0.064CP% —0.043TDN%
(R*=0.547, p<C0.005)

3 MUN&EHEREXRDOERE

TDN,/CP DB IF #iff % & HAZHE & 10 HiRRT
ZWHHC L OHERECESOTHE L. TORKE,
BIEMENICE YT 3 TDN,/CPOE33.9~5.3TH -
72 (Table 5).

Wi FHEEERH 5 TDN,/CP438.9~5.30 & D % i
L& CA4TIRENTENL, ChoOMUNEILELH
ROPEIZERELHERMEE T 5 EMUNTE TR

" 7.9mg/dl, LFRAS16.1ng /A0 &, HERERTE

FrEA2.76%, FREAS.35% &M 1. XBiT, D47
BRIED S B 5TDNOFBERA100~12096 D 5244 THl

Table 5. Matrix of TDN,/CP ratio within

recommendation value of some feedig standards.

CP 13 14 15 16 17 18

TDN
63 48 45 42 39

64 49 46 43 40

65 50 46 43 41

66 51 47 44 41

67 5.2 48 45 42 39

68 5.2 49 45 43 40

69 53 49 46 43 41

70 47 44 41

7 47 44 42

72 48 45 4.2

73 43 41
74 44 41
75 44 42

Table 6. The optimum range of MUN and milk protein
concentration(M.pro) for keeping nutrient balance.

extract Mean SD  RangeV

MUN (ng/d) 12.0 41 7.9~16.1
TDN,/CP» ‘

(n=47) M. pro (%) 3.05 029 276~ 3.35

MUN (rg/a0) 124 46  78~17.0
TDN,/CP® | :
+TDNREQ® M.pro®%)  3.03 030 273~332

(n=19)

1) Mean-SD~Mean+SD
2) 3.9~5.3
3) TDN requirement (100~120%)
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Table 7. Evaluation of dietary balance
by milk protein (M. pro) percent and MUN.

M. pro (%) MUN (me/df)  CP% TDN%
<7.8 Low Low
<2.73 7.8~17.0 ' Low
>0 Excess Low
2.78 <78 Low
~ 7.8~17.0 Balanced
3.32 .>17.0 Fxcess -
<7.8 Low Excess
>3.32 7.8~17.0 FExcess
Excess

>17.0 Excess

HUKIMEIC L ->T, BRICHELAL LTS, MUN
T FIRAT.8ng,/de, LBRAS17.0mg/deE 720, AEH
BT TRRAS2.73%, LBRA33.3296&75-7: (Table 6).
Bi%ICTDN, /CPETDNFRED 2 ZHchH LTk
HIMUNEHEAEROEREE K 1012 T3
HENS v ZOHFERICHETRHE (Table 7).

% 0 B

HMMAELLEDM, CP, TDNORHRRBRORAMEE
B/MBICKELEND - -0 Id, MBLEOHICHHER
OEBIAOEE, BIEO D ERNICRERNOKREE
A U, ERESDELLEREBRETEN -
hrEREEh TV LD THE 5. Lhl, Ok
BEEESEIDETH D, 2ENICEIHREER, BHEE
& DI HEEBEEIIR - IR ERATH - 1.

—R ORI, AESENTNITEYEELRLD
Hind 545, BECTRELSEHEAN TESERBERB T4
EhD, SWIKEOREEE SHEEREISREDL, BS
SENELS, ik, LEOHIMCENRESEV-,
WSS RFERENEDT S, MUNRILE L FoEYE
BRI, LREOHINCHE > TEL K 2TEE Gk
B, CP%, TDN%BLUUIPY%) & IFOHEB%ER
L, ®ibd 2THE (HEFAREES, DMAEEZE, TDNRE
L) LFBOMBEERLE. —F4, ABHEREHEE
BOMEEAERT LY, ChEFESHEBEORED bhi-Tg
HTIRT~XTMUNE i35 OMHEEER L 2.

A[E, MUN&CPREROHBIZEE T, - 1275,
HERES!® &, MUNCPERE LD bCPHRERLHL

BGERLLELTVE, $h, ABHERESHEE

OHBEGEE TR L -85, Bo'Y 3508% 9 ALK
TIEOMHB Y, HHESY ZWAE L O%E &
HICEDHBZRLAZE LTVWE. ThoDEEE, K

WETHARRELBEE,» CBEH Lo L, BT
BEYENEOEAECESOTER LckbhEEZ S
na,

H5Y OFBRTRIBILYIAOZT WAL %W TUIP
%Hh37.4% £ 48.5% D 2 X Tk L= & 2 A, BUNRE
WA NRZAXBFRICBEVMEER L. UIPSE S D7
HEAE (LUFDIP&FES) 23084 L, BUN$®MUNIZ
BT 50, ERAICIMUNEUIPY EEOHEE K
WaLa&NhTWS, LirL, SEMUNEUIPKIZIED
HREAERLE, Chi3AEBEOEImcX L, UIP%A$31.3
~35. 7% L VWHBENTORELTh -l &, b, UIP
DOEME L D SDIPOBIMEOHFBHEGHICE b -
WEELBENG. .

—BICMUNOBERDIPOBAREEEZ SAMNBT
H 355, MUNECPRERDHENEETIA DI
WL, TDNERRL EEELSHEEIZED kT Eh

5, MUNB T2 VF—-OEEBLBIZF TV, i,

MUNETDN//CP & ORIcHEELEOHBEXED 51
12 EnS, BEFEDBOCPICH L T TDN A HIC
ZUNEMUNEED L, RESNIIMUNEENYT 3
EWVWR B, THbE, MUNBBRSshEZEAGBE0E
FREETRANVF-DHETHRBERICE - THRES A
B1816008 HEo T, KEFMEITOEES, MUNKD
ATTRANF—~DBRAREEHIRTT 2HEENNELL D,
HEOEBRBIEOIAMF NS vk >TETFT 2
CEBELMONTWVWAY, 618 Fi  F EOBER
BHRE 2 VF-ORBRSI0% %A Td EHT 3
DIkt L, HE5EEAEOREETIHINY%FE TR ERT
34, Fhl ETRPBEBEVWEVDhTWVWEY, Th
SO EMS, BRKETEMUNEILELOERICL 3HE
FHBIC & » TR RS N5 v 2 DB ER S
n«c‘l\éa. 9.10.12,16)' )

S HBIERTIT » /- #E 13, MUNIZ3.8~22.6
g/ df DFEFH THIG T & D H12.3+£2.3~13.5+2.6
g/ UTh-7., Fh, BY &b EdbiEEDERTE
WENTIHI5.1E£3.Tng/dl (n=5,732), ~+HBHET
1312.7mg /df (n=22,025) &7 ->TH by, Hgpyrasz
bBOLNBELTWS. 74 Y A{LEEMDHIAD B T
B, 17— "= 20#HT70~24ng,/d (n= -
37,000), HEHEREZEIZN4.00e/ U TH >, Thbic
L, SENEIE L 210084 O MUN{E O FBH 2 £ 5
O, EERZER 7 4 Y A RIEEDHIA O ks & 13
E—B U 2o DSBSl I EESRIC EE R TR - 7o,

A, MUNEHEREEROMICIEELADOHEBAH
B o, EHES Y SEROEMERD TV S,
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CHEFHERNE s 3 VF-REIL & > TMUND LB %
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TW3, 0L EMUNEHEHERZz A VE - %
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REZNFNCPY LTDNY A AL & LAEERLE
@ﬁﬁﬁféﬂtu&ﬂb,ﬂﬂ¢@%ﬁa§&ﬁﬁk
BERL TV B,

Z T, REFMEEERT 279, WELTDN/
CP&TDNFR R A EREHMUN E ABEAEE L
L, ehZhoEREEER L. ZoHERE, MUNIE
7.8~17.0mg/d¢, FLEBHERIF2.73~3.32% L 15 » Iz,
chicxtl, FA4v'® T@dT7~14ng,/df &3.30~3.38
%, TAYHHIO TF12~16mg,dl & 3.00~3.20% %
fEREELTWS, Toickdic, BREIEERED
SURIT EDRMEIC & » THIERMEN S B0, B
IIMUN% 8 ~20mg,/df &L E X, ABHABEEIE3.00
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AHEZREEENERCPWIIIC X - TRELEH TS
b, fx OE~OBAL DI NV— T/ SN EEED
HFCHWEAESIVWEShTOLE! D,

%@m%ﬁ%m%ﬁmbtﬁﬁﬁﬁkMUN@%EE
BERE OHBEMEEABRET L, KEFMEOWII RS,
RRIERECESCRIPEETH S, L, EE
DEFIEETRHSMY L L3 BR5B2HIcBRE2Ws
To7, SEO LS CHASETOEESHMNSRD
Nl &b s, AFHEERES S MT%W%T%T%
LEZ NG, i, SEOFERE~FIHLITT
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