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1. AEESE

AZ 19 @ HIAAF 40kge] female
sika deer 3v}E]E oF 7Y &£3AY
F AEFo2 FAFAG. o] 7T 5
dl= ad libitum© 2 pengtoljx] AZ o,
o] ol Cowan F(1969)2] Al&& o
e & FAx39 7+ pend IA7E b
2 14m, A2 18m, ¥°] 2m& 384 |
R, Edxe &4& FHi3]
s vigel] AALE FUT A 9
771 A 12% CPE @43 AAASE
i3, g3t Al HSEE Yo
9, ZE FES A$ triald JoJuix
T A& AN gS triald] A T A}
S8 F93A @&e =3 £ Z trial
F NEAR WX A

2. AIEAIR

Female sika deere] @¥iad Q33 33
2 ALY (N balance) Hol| ¢jsle] 43
HAHSmith &, 1975; Holter %, 1979).
3u}la] 9] female sika deers A3 o1 A
(64% TDN) sZste] @¥ld §o] zt
7l & 3714 AlE(7%, 12%, 17% CP)
E 44 Fo93tth 4 A g RS AR
3 3183242 Table 1o AAHAA
Atk

Z2eE, d5y, 28x g &F
g FFARET Z triale] A A wg
T3t &Fol, FFAE, 28

AL FAs7] A 47l FAE Aol &
oz E{std FAH AlREYE
A TAS F TAlo] & F& T
F ¥ Fo98H 29 (1,400 g/d, wet basis),
B ARF4A -

3. A|&(Trials)

19921 6€¥E 10¥d ZA 3¢9
trialo] 3 E R ow, 2 triale 549 A
3}7) 7 (transition period), 1099} oH]7]
ZH(preliminary period), 7949 AF7I7H
(collection period) 0. & o|Fo]F ). Trial
ko] ZWsIZtolE 12%<] @A S &
3 71ZALREE RE FATEANA FH3
gom, A7 7H(transition period)F <t
At gttt 10%% A2 Al8AR
2 gixX & A5 HFEE A, 10
de] o H] 713t (preliminary period) &<t
2, = AP SGAHAA dA ARAL
g2 A3 HSAAY

4. ABRF 2 S X

At A B& A% 7] 7k collection period)
MA 29 AEE AjFste] A3 713 (col-
lection period) €8 29 A7tx] Wi A
Aok AHMA ¥ @ FAAE
 FAE A F AFIZ, AHAT A}
29 AAAlE s v dWo] st &4
Al7hA] =20 ‘Col| A ¥ F R &t

e ZE2 i3 7] 7k collection period)
& xylazine(rompun)-& ©| 83t wu}
AN F AFE Az AL AHsA
o A 3= A A7) 7t (collection peri



Table 1. Ingrdient and chemical compositions of diets®

Dietary protein levels
Item 00 e
Low Medium High
Ingredient 0 eeeesseereessessseeesenaes O weneernrnnurnnnreeenans
composition®
Corn 39.03 28.96 16.50
Soybean meal 0 9.64 22.09
Oak leaves 16.96 30.68 30.79
Corn cob 4240 29.51 29.57
Dicalcium phosphate 091 0.56 0.38
Limestone 0.50 045 047
Vitamin-mineral mix® 0.20 0.20 0.20
Chemical
composition
Dry matter 89.7 89.7 90.1
Organic matter® 935 93.1 92.2
Crude protein® 6.6 11.7 173
Acid detergent fiber® 285 26.2 28.7
AshP 6.5 69 7.8

*Formulated to contain 0.6% Ca and 0.4% P.

*Dry matter basis

Vit A, D, E, K, B,, B;, B;, pantotenate, niacin, folacin,
choline, Fe, Cu, Mn, Zn, I, Co, Se.

od)ol € O&d A AIEFd A A% aFdel ¥ FA A et HE
Fol AR FAZIE FASd 10ml ¥SE HASS7] st QA A8}
A 2gtEo2 AU viHe FEA  How, AT A2 SulE heparino]



22 W] ol ice boxo] Fol APA=R
Y8} tungstic acid2 T AL Ha)A
! ¥ No. 42 Whatman filetr paper® <
AL F a2 (AL }F9 urea-N
4L A%t -20 CollAd PFEASY
.

7432 AR 7] 3t (collection period) T2t
2 wld 433t forcedair dry ovendi|
A H3 60 °C, 48hF¢ JERAY £ &
gag Fol ¢4Ad ZHANAE g1
BaEH e Z trialo] ¥ F F EEL
AL, EF3tA AEE AFF £ Wiley
Milg o] &3lY 2mmz 3, Q3
B@ASHT 2FL 50% HSO(V/V)
15ml3} 500ml distilled HOZ ©e Zapx
g Fd AF 57T F, 44 A
distiled H,O2 4R ZF71A FHA7 O-&
2% AN8E AFst] YFd HEs)
o=

5. 3i5jE A

TAALE, ZTAtE, a3 £ dry
matter FFL 60 ‘CE 48h T forced
air dry ovendA ¥ TG wiz}A
AzAA Fedvh g g, Bel A
8, 283 ¥9 ash@gFe 550 ‘CE 3h
%<t muffle furnaceoll 4] 3 3FA1AH FT31Y
© ™, organic matter L A5 9] DM
4 ash& wjx F3HTh FAAIE, 2
AL, T8 B9 acid detergent fiber
&2 Goering®t Van Soest?] ¥y
(1970) o2 B3l ).

Nitrogen #2(AOAC, 1985)-% ¢l&t]

FAALE S FAALEE wet sampleS, &
£ dry sampleg ©]-&3g o, L& pi
pette2 5g¥ A F sl ENGE1, RE
BAe 2ut2o g S35t

3 urea-N-& Coulombe$} Favreau2]
WE(1963) 0 o3 A

6. SHEY

Experimental design2 3%3 Latin
Square ¥4 (Fig. )& AP, §4
B Le SAS(1985) &A packagee] Gen-
eral Linear Model-& ©]-£3lgon, Hazt
9] ¥]3 ¥ Duncan®] multiple range test&
o g3t .

T, T. Ts

Do | P. { P | Ps

Ti=trial
D, | Ps | P P, | Di=deer
Pi=dietary

D; | P, | P, | Py protein level

Fig. 1. 3% 3 Latin Square design

n. 2o 2 D&t

1. 2312 (Apparent digestibility)

DMe] 2882 62-66%24 ALREY]
und sz 93 F¥e WA g
(Table 2). OM9] A3+&% 64-68% = A
A oa] AFE LA wgkoew, DM
23kt vieg FEF¥S HAoh CPY 43t



ge Ay wud $30 g o
& 20%77 FASAE, ol Smith
=(1975) 2 Holter $(1979)¢] » 9}
¥l %59tk Smith $(1975)9] 9J3R ol
e A wudd oA ulgol
YR ol w7 A8yl sRHos o
oluA AU AedA A= ol
ot ZAYHA FPAR G WE
oletz $3stdh

As @¥9d 53 w3 ADFas

&2 BAFH fAAsT AAHUA. Mould
9} Robbins(1981) ¥ Holter 5(1979)2
Argy g@dlEd gFo] FUEe whet
ADF9] &8lgo] F71@dtty Bug vt
W, Smith $(1975)& ADFe A3 g2
guld 2o s JFL A U
3 Bustged, & 484 o) ADF2
382 9T AIe HolA gvE AL
2 Bol A5 @ FFo BE I
Boe AR A9 exl2 R E.

Table 2. Apparent digestibility of experimental diets.

Dietary protein levels
T T e
Low Medium High

........................ 9 <eererreerreccseercss SE
Dry matter 65.9* 61.7° 65.7° 1.23
Organic matter 67.4° 63.7° 67.9° 1.11
Crude protein 40.9° 56.7** 69.5° 3.61
Acid detergent fiber 46.9* 305" 373 240

a.b.Djifferent superscripts mean statistical differencd (P <.05)

2. Z A78(Nitrogen balance)

vl #7g 293de W female
sika deere] ZAFTFol #I AAE

Table 35} Zrh. Almu ©@¥d FF]
vt 47 AXHAFTE AR AR
ZolE RATHPL05). o2 Wdse
dze AEde dRd sEd o3 9
Fg WA gpov, eFo= WdE 2
&€ AR BRdFEd we F7HEA

th(P<.05). 24 FHEL 26-39% B9
24 %o #¥& JEY I, At8Y @
W ggo| F/1gd wet Frtse 7
golgloy FAHo2E Fo4do] UA
== gkt

ol e Ade oy wWEsE R o
Atz g APoA FAF AHE B
de ul, Grffiths(1984)= &A% o]
A Ba ZAF) FUHEY B =F 2



& WA Fo] Wolddx 391, 7184
Gl ol FUlEE =24 wjds
= A4} 2ol (Wanapat 5, 1982) 11
Budgoh Smith F(1975)2 A71AE
o gl Algd] 9 E F] St #

A 49 A2PAF, B3 oFoz WA
e Aagdel F7F ¥d, AHA
& Za3dy BUdRI, Priebe
(198759} A7NGGe] HE APAA=
Smith $(1975)% 2& Adg Byt

Table 3. Nitrogen balance of experimental diets

Dietary protein levels
Item = e
Low Medium High
SE

Intake, g/d 11.4* 22.4° 31.3° 1.29
Excretion, g/d

Fecal 6.7 9.7° 10.0° 1.13

Urinary 1.6° 5.5° 9.4¢ 0.22

Total 3.3 15.22° 19.4° 1.20
Absorption

g/d 4.6° 12.7* 21.4° 55
Retention

g/d 31 7.2° 12.0° 33

% intake 26.9° 31.8 38.9° 3.56

% absorbed 65.6° 56.4 56.4° 4.35
abDjifferent superscripts mean statistical difference(P <.05)

3. 8= ureaN (Preston %, 1961; Torell %, 1974,

¥ Z urea-N FFL Table 40 A AH
o] e uks} o] FEAIES ¥F urea-
N =& A2 993 &F F7ld o
g F7134 o (P<.05). ojd% A=
ol F B2 B3 (Franzmann, 1972;
Seal %, 1972)¢} WIE7tFdxe] HX

Pfander 5, 1975; Bunting %, 1987)¢%}
dx et Utk _

Kirkpatrick $(1975) % Seal %(1972)
2 ofd HtEFE, 53 Al 3UojA
9% weaN o] BHA HHol W
5% A¥rt 993 2ud b glow,



3] Atd] th§ Franzmann(1972)2] »
ot gme Abgol Ui Seal 5(1972)
oJ3tE, B3 urea-N FFL A}

E
E
aL

o

sHol ols 44 9% wA dEtn
RIdY

Table 4. Blood urea-N of 2-year old female sika deer fed low, medium and

high protein diets
Dietary protein levels
Item S
Low Medium High
Blood urea-N, SE
mg/dl 11.6° 28.1>b 40.8° 3.37

ab<Different superscripts mean statistical difference (P<.05)

4. t{Atd F E2(Metaboiic fecal N)
2 A gAY & Fa g2
Fig 13 o] regressiong o] &3t &
v}(Smith %, 1975; Holter %, 1979), 1
AN L g gon P FF
2 5. 2g/d2 A, °o]AL 0.32g/kgW’"DM
o sgErh
g ADN/g/d=0.848(g TNI/g/d) —5.2
r’=0.99,

oju], ADN= Apparent digestible N,
TNI=Total N intake.

Apparent digestible N& << total N in-
takeol] ©H3}] regressiong o] 83t T
st o, e 09924 & AadAs
A A ¥ 4 g3 extrapola-
tionoll o8] F3Ath. A ¥ e
AR o8 2ol vehbe ast
ot 53] FIoly 23r#ezRH

fFAE Ao EY 28k, a2ln oA
9 Ax=REH A% F4LE o
Smith £(1975)2 fma] A&EA7E
£ APAAN A B Faxe 036g/
kgW'®/d == 0.37g/100gDM#}i £34
stdem ol £ Alge ZAI}et fALet
Aot

5 FXIE 23 CHE 232 (Protein re-
quirement for rraintenance)

Algel dig @98 Q7 %FL FE re
gressiong o]8-3td T vH(Smith F,
1975; Holeter %, 1979), ¥ AlFA =
@By e 2T ARE Fo3Y
female ska deer] # A& #1% w9 2
7%& 2A385th Fig. 2014 A% regres
song o3t} 2HE HAE AT Y&
87 FL 48g/d DM2A o3¢ 18ICP
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Fig. 2. Relationship between daily intake of total nitrogen

and apparent digestible nitrogen for female sika deer.

g/kdW/do)) 3 Fsi, 1 gAY

o3 2o
g DNR/g/d=0.439(gDNl/g/d) —2.11
r’=0.99

o|uj, DNR=Daiiy N retention,
DNI=Digestible N intake

V. 2 of

B Age 3vgle 234 famale sika
deerol Al FLE oA FEsto] Gz
FF(T%, 12%, 17%)°] 27l THE AR
€ FASAE W, AR FF29 o84
A5 2 A N dal, A8 9 o
A 87 gAY £da #3F 58 7
Ja7 et AAsdon, ARE 2
oehdl Thed 2o,

1. DM, OM, ADFe] 438& AR
wud gao] e Aolg Holx Wk

e ao
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Fig. 3. Effect of daily intake of digestible nitrogen

on nitrogen retention in female sika deer.

28(P>.1), CP9 £3t&2 Al @
A FEol FIMg uE FAHANP
<.05).

2. At5Y 9 o] Figel ot
2 234 =29 N ¥l&® 2% 37139
ov(P<.05), Al&Y @HA FFo] 7,
12, 17% o}%<S ® N retentionS ztz}t
269, 31, 8, 389% %t}

3. % wea-N #F2 A5y G
&) St wE FASA FrhEA
(P<.05)

4. Famale sika deer9] X539 @9
A 8 7 F(protein requirement for mainte-
nance) 2 1. 81g/kgW®™/dr}.

5. QA £ 2 A (metabolic facal N)
L 0.32g/kgW*™/dR



