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BFFIFEE - o BT EER T - N BRSO F’%if’ VAR HIRAIE T R B 5T e S
B 77 gl sk B (SUND) il 7 (SRS BIAS SRR O H = &1 g By (P<0.05) -
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BRI BT ATR - SR R T LSRRI R
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4) it Hﬁ%*‘\?ﬁﬁi@% o
(5) FFEH -
PRl S TP T M B BB S T
Fie= o ({27 iﬁ”&]?—'lﬁﬁi‘ﬁf, LN Jﬁfhﬂﬂplp J%&F L% vpﬁw 30 &F s AT R
P AR 5T AT B {ET**TE%' (Sommer, 1985 ) ; El a1 3=3"5 343" B 3 > Pl I*%TJ%/F L
FEPRIGELET 1 > 1) fjlr ] B (R SRR s JJF“““%‘ E 58 = IR
f_@%ﬁj#{#\ﬂ[ﬁ%q l:d' P T iR L ST i S ijhﬁ Ff= e T RLE S flalﬁjﬁkjtf
Wik > fl=F R ged I/ﬁ;[kgﬁi (Andrus et al., 1970 ) - lﬁﬂ i#TuFZE%Eﬁggglﬁpﬂxfﬁﬁfl e
EXCE l’i@‘f E‘ui;l{%lﬁu » HE ST I+HZE% M L g S IT@?FA‘,E%& 1 11% [ £ 17% - ;JElpJ
dhE{E 130.7 kg f#7= 34.9 kg> El[ﬁ?[ }?FJ FlZaE R~ 5.0 mg/dL -+ £] 11.3 mg/dL( Kung and Huber et
., 1983 ) - Cannas et al. (1998) Eﬁ‘f o FE [ﬁ M= HZE S1 HlIE% 1.65 Mcal/kg & 1.55 Mcal/kg - [
HIJE*' T fﬂ* srf RS (CP) Vﬁ?*ﬁ‘ﬁm'@%ﬁ » A 35 rif‘ o Bl AfeET El?‘fﬂ &TJ%E'E?E"?T?’%@
“f@]ﬁ’ﬁw@]qﬁﬁ“ Sz R R~ feBHR AR PR B PV~ D S R B PO SRR VR
(VSR B VTR LBl §7 &) I@'fﬁfﬁ% PR R ﬁéi PSR BRIREAE S VRRUS, BEE i | AbU R prutgop
7 (SR 0 SR ] S e e B i BESHIZPITHR AR~ 5 57 1T
&y fA'E m%ﬁ%f{: I/ @%ﬁ » [EISEHE f!TE IR AR ~ 7 &l - 57 JTE BT B 5 H[7 = ﬁg,gl[ﬂgﬂ
BRI S VETIELA B A B SRR AET I o ”LLF‘? [H7E [r, [ B Y B [RIFVRY R % B e 57
EIH«E'F'B E}:rf RN S iHmFﬁ F F, ug,pjfl R IEU Srf 1R TR AR PR A F I@’rﬁﬁiﬁjy;&q@pa
S e g SURNVIN: (Spe R [“E?i% ﬁ?*ﬁ*ﬁ'ﬁrﬁ VYR SR I A8 5 PRSI sT o iﬁ%ﬂ"& S
BT BRI R S VLR T [0SR o ISV ] 27 5 1ETE B - McCarthy et al. (1989) F%f
L U VTSR SR £ R AR O R T TR R TR
EITE’T'@TFF“H 4 d E“E%bﬁ“E‘/n o
E- H Efiﬁj;rﬁ'* Srf VSRR ‘:Eiplfl BT 'Hl7 & %« (Blood urea nitrogen, BUN) * 5° H[

z«(Milk urea nitrogen, MUN) /Féﬁ%y ; Cannas et al. (1998) §”t I 7 [ﬂ#ﬁrg l’?’?ﬁﬁg%fﬁfj [ '-'EJ
LA R AR AR R 5 fﬁﬁﬂj o 3R TR AR R S F I’E’Tﬁfﬁ% ’ﬁf@‘ﬂﬂ %« (Ruminal ammonia nltrogen,
RAN)Y MUN 51 RV B8 - SR BB I@‘rrﬁfﬁ%m JDP FLA o [ R Bl st
MUN (1 % » (1 DS T8 TR - S i "?"FFIE'FJ T |
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U gy WWFJEFJJ%V*H““ ¥ T ISHIET 60~65 kg o (RSTREE TS S AT
A Er:l‘@ﬁ O B o H 27 PE > TR BBy {fE F ] Fﬁ*'*ﬁjg o BEEE R o (W] o B

ﬁi%ﬁﬁf”ﬁw FIOEFIZT T 27 PR AR 4 5T = flaf L 1ok 4 IR (937351

NEL 1.52 Mcal/kg > CP 13.5% ) - &= oi firi— 35 QIO F/ G (345791 F< NEL 1.68
Meal/kg - CP 16.0% ) - B g = 5 fiaie o= "] > BilliepS o @vhee= i me b= [ I aifiphe - BREtae
BAAE BUR] BB P RHZEY ~ A R TR R« B '*’ﬁ“ FFIEl LY 44 1 56 > [ AER] L
A~ AR $qFr‘\p;{é}} (139°C *—b‘*’%ﬁ) STRUR e %‘f“?‘f R “3E~LF['§])FE‘ (Total mixed ration,
TMR) 3575 187 > £ CP 4% 159 - Jfyfi=kl 73 HIE% (1) (%f<EI5 NEL 1.53 Mcal/kg > (II) [l
HZEE,{\” NEL 1.65 Mcal/kg - (1) E, icEhT NEL 1.70 Mcal/kg » T GR[ il 3 [h 5 1 o G by Py
I'[EIEJ s B EMRE ] TMR S3FW~ R -8 : 00 &~ T 3:00 fﬁmﬁ} > [l ﬁ:c'%uE' VIR
SLE > FERGE VR ERR] > R A PR - 455 PR REIE IR AV Y55 - 2
15’\_,1—\%' F6:00% T 6:00 Fﬁﬁ?@ — TR r:tl%aiw“—ﬁi o SRERHAR J_Jd fﬁ'ﬁmﬁiﬁaﬂ -

(100 mL) > [ EFEEIP 7 g T P R O B (MUN) VR o B R T - (10
mL) » [T E I ¥ pRIEVE T (Aspartate amlnotransferase, AST) ~ 1m0 %5Jlﬁ< %+ (Serum urea
nitrogen, SUN) * 5 & F 1T (Total protein, TP) I/t -

EE %épﬂhﬁ}ff’?

F PV IR ?“ﬁﬁﬁ*ﬂs’f il P ERY 55 (A AOAC (1984) 3k » A58y 57 ST 7 i
(Milko-scan 104, Foss Electric Co., Denmark) [t » 273k &7 F TEHFPEGE 3% Trichloroacetic
acid (TCA) HFiEE~ » IV Hif » Itk Bl 25 (Sigma Chemical Co., U.S.A.){#i
Crocker (1967) 3% » E'JF{‘E%?“ J3K K S (LKB 4052, LKB Co., England) 7 540 nm ™ 5547 o

kR 5

PRIV 10 mL ') 5m= 5 BE 1942 xg0 15 55 #1150 T '(%fr?;# oMY “*Fﬁﬁ Z.{#~ DiGiorgia (1974 )
&7 #3% (Colorimetric diacetyl monoxine procedure) <t o = & Sf HT (Total protein, TP) [#
Kronfeld et al. (1982) ;I/@I}%%HREE ( Direct biuret method ) <t = =9t » THF T~ N[ ¥
FLIEVE T (Aspartate aminotransferase, AST) ~ S I@Tf = PR ik 'iffd [“73#ri (Vitros 750
XRC, Johnson & Johnson Co., USA) <& »

. BRI AT

Qi E B~ e VT /—*ﬂzﬁéﬁrﬁ £ &~ AOAC (1984) V1 i #7: ¥ & 1874 Kjedahl
PRI -

ARE 5T AT

T VBT SAS RAHIII (1985) A& SRR o AR RSN (General
Linear Model, GLM) 3£ =374 55 77 o ML= [ I RIS, | 15— W T & #5978 (Least square
mean ) Pﬂf,miﬁ” SE N R
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F L PAF I R SRR (%)
Table 1. The formula for the energy experiment diet in mid lactation dairy goats (%)
Energy level (NEL*, Mcal/kg)

Ingredients 1.53 1.65 1.70
Corn silage 25.0 25.0 25.0
Alfalfa hay 7.0 7.0 7.0
Fresh napiergrass 7.0 7.0 7.0
Timothy hay 5.0 5.0 5.0
Yellow corn 20.8 26.5 26.7
Soybean meal 10.0 8.8 5.0
Whole soybean, ground (139C) 9.0 9.2 14.0
Wheat bran 14.0 8.0 6.0
Fat — 1.2 2.0
Dicalcium phosphate 0.3 0.7 0.7
Limestone, pulverized 1.3 1.0 1.0
Salt 04 0.4 0.4
Premix* 0.2 0.2 0.2
Total 100 100 100
Calculated values (96 of DM*)
Crude Protein 15.4 15.3 15.4
Calcium 0.88 0.88 0.88
Phosphorus 0.50 0.50 0.50
NEL*, Mcal/kg 1.53 1.65 1.70
Analysed values (96 of DM*)
Crude protein 14.98 15.21 15.38
ADF* 22.51 22.37 21.98
NDF* 32.90 32.47 32.08
Calcium 0.84 0.86 0.84
Phosphorus 0.47 0.51 0.48

*Premix each kg contains: Vitamin A, 10,000,000 IU ; Vitamin E, 70,000 IU ; Vitamin D3, 600,000 IU ;
Fe,509; Zn,40g; Mn,40g: 1,059 Co,0.1g; Cu,10g:; Se, 0.1 g.
* DM : dry matter, NEL : net energy of lactation, ADF : acid detergent fiber, NDF : neutral detergent fiber.

e SR B Y

v L [ ARV S (IR R B PR AR S SRR BT (R
2) - SERERAEIE S 5 (1098) I ISR B 0R T FIAD 5 SEZPTHR Akl B
TRV AERATD] o o+ Al-Jassim et al. (1996) I'J PR 1 [NES BREDAR & SARER] TR
PR QUL B 1 B > 22 Cannas etal. (1998) 2] ) ﬁ&l%ﬁ@ FJ:E»@]E@R@WG
Y SHPITER A DRI BLYREUND) - Y ST R 63 - T pree
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vV NEL %%f—’_ﬁ[‘ﬁj o
FEl

JE"HIH“E'“”?? JH‘JEH” RGBT B P s (R fﬁﬁiiif”gljﬁgﬁ%pﬂﬁﬁolﬁpﬁgﬁﬂﬁ ;
TP HVRES B =P Y0 e Y % 7R PR SYE I eARRy e T PO NEL T 1.65
Mcal/kg % 1.70 Mcal/kg fti] » FJE 5 EVEUT AT FIHIET, 3 kg '] -4 » £ [+ 2.3~2.5 kg
AL i/['%gﬂ (SH=ENRTE G - H P7RD N [FEEE SRR |uqlﬁjfﬁ7‘+ 1.8~2.1 kg - gﬁﬁﬂ EiA
RG] 57 > HREE [J.]?i 2.5~3.0 kg Eﬁ g Z%E f* qH NEL1.65 Mcal/kg /%5
fB > %iﬁﬂi’{ﬁ' VIR (R 2) lﬁﬁ%ﬁi Havrevoll et al. (1995) FFZF)5 HHJRE™HA 225
~235 «Ef » ] r‘éﬁl ic &l ME 8.75 MJ/kg (2.09 Mcal/kg ) RHL‘»E% ME 6.88 MJ/kg ( 1.65 Mcal/kg)
BRIFE BT R T B [ B LR E[;t’ﬁmt“r;ﬁ FURICINES 1.9~2.1 kg o [ 5 H PRI A
R %o ;F&' [‘F‘Jﬁugﬁjﬁ‘ R dl TR o A SRR N O 55 TR 95T HIHFJw“ﬁ_ gilliee ki
NEL1.65 Mcal/kg HI7i" L 2.3~2.5 kg Jyw E g

2. GAfe T [RlF-ENRE SRS P T R R YA

Table 2. Effect of different dietary energy levels on the production performance of mid lactation dairy goats

Energy level (NEL*, Mcal/kg)

SEM
ltems 1.53 1.65 1.70

DMI*, kg/head/day 1.83 1.87 1.81 0.08
NELI*, Mcal /head/day 2.84° 3.08° 3.08 2 0.06
Milk, kg/head/day 2.05° 2.46° 2.45 2 0.17
Milk composition, %

Milk fat 3.64 3.65 3.45 0.11
Milk protein 3.14° 3.04° 3.05° 0.04
Milk lactose 4.61 4.43 4.69 0.16
Total solid 12.14 12.06 12.20 0.10
MUN*, mg/dL 14.66° 10.10° 11.77° 0.98

abe Means of the same row with the different superscripts are significantly different (P < 0.05).
*DMI : dry matter intake. MUN : urea nitrogen in milk. NEL : net energy of lactation. NELI : intake of net

energy for lactation.

WTE
S YA p VIR Sy e R *E‘EIHHIE‘”IEEH»EI@WE“”F st EJEIF'FIJFJ: Bl B
:m@g ETEIHE % > HIEERIAD T (REeRIRE Y ¥ B UFTRI R (S T TIFE
7{’?&15[ [?ﬁﬂ/ ,“E[/]'FFUEIT He ﬁjﬁiﬁ F’?P%J: (#3)- IFF v P == Sahlu et al. (1995) 387 v B
7“31\ LEERE ﬁ%@]ﬁ. j- B AR AT T R (e B AR S VAt D e BRI 8
) W4 S 5T L [g R A H‘W@R@jﬁr :fﬁggj;[@ﬁ E’jjjj‘/f{-@‘é ) j',F,J fﬁ[ PARTEITN RSN 5 (F AL
¢Eﬂeﬁﬁ?%i"m“ﬁ'i’ﬁl%ﬁﬂliﬁgglr IS BRI R R VYA 2R I
A PP G o AT RL E’JF:[ Tk FHFCRRE '/’il””ﬁﬂ‘ﬁfll B SR ESOE SR VRS -
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Table 3. Effect of different dietary energy levels on the body weight gain of mid lactation dairy goats
Energy level (NEL*, Mcal/kg)

Item SEM
1.53 1.65 1.70

Postpartum, *BW, kg/head

4™ month 59.2 62.6 66.9 4.43

7" month 58.5 63.0 69.0 5.15

Gain —0.7° +0.4° +2.1° 0.48

abe : Means of the same row with the different superscripts are significantly different (P < 0.05).
*BW : body weight. NEL : net energy of lactation.

IV. 275Y% 55
S AT e S Rl BHRE V= SRR R ST - TR TR )

AR B o (LIS e TR (S R OB 02 BRI - LR

BT B B (F2) 1;’“?%%’?3 Cannas et al. (1998) ¥l 14377 Havrevoll et al.
(1995) TP g™ plU g =y 5 (= BRE V GR AET R - SORE ST 0
TR B AT o (S S 19T A S Cannas et al. (1998) 47 A VADT R
A (S BIRUS BB S VRT3 BV VAR A [ GRBRA B (SRS RS VA
VS VTR ALY R SRS RIE DT VETRCE A e PRI R
E[Eﬁ‘ﬂjﬁ:ﬂlr[ s ,,j;ﬂjﬁi_“ %J:%I > [R R “Srf 'V 7| (Leeetal., 2001) o

V. i"'?ffz’?%’}

PO AT G = R I GAE SEPT T E L A E PREVE T (AST ) A 1P (TP)
Fﬁﬁi HEER MES R [EISEPET SUN I/rﬁi%l}[ﬂiﬂu%%{”* @%Fuﬂf[w? :Eh“”ﬁ (P < 0.05) (%
4)> Lﬁqﬁ:%‘%ﬂ'ﬁ sk &2 F“j%%?ﬁlp’df", » 2"=% Hwang et al. (2001) &% %7 (1995) #- = gal== ]
R gy e rﬁﬁEJTW§?W7fEW%QqWN S (S B I B
[ (R~ Bﬁﬁ&“HﬁE“wa?ﬁﬁﬁ S VT S S » [ B
£l f’ﬁiﬁ"éﬁ?} 2.3~2.5kg V[ HFH IR R T IFJLi;QwH[EE ik FJ CHE ﬁj;{@ e N@'FFE%
—F’J‘Zﬁig ch' (] T ELARE (Sommer, 1985 5 Hwang et al., 2001) - [4] F=£T, Jp’fﬁﬁﬁjﬁﬂl CEIEE
T Jf’[fltﬁmm (L EUE R =L NG (ﬁ14 ugkﬁj‘

R 4. G IS RIS SHAG [ AT 1 g 1 By
Table 4. Effect of different dietary energy levels on serum biochemical value of mid lactation dairy goats
Energy level (NEL*, Mcal/kg)

ltems 1.53 1.65 1.70 SEM
SUN*, mg/dL 18.79° 13.01° 14.77° 1.07
TP*, g/dL 7.46 7.40 7.20 0.37
AST*, U/L 88.67 102.00 81.67 11.58

abe Means of the same row with the different superscripts are significantly different (P < 0.05).
*SUN : serum urea nitrogen in blood. TP : total protein. AST : aspartate aminotransferase. NEL : net energy

for lactation.
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Abstract

The objectives of the study were to determine the effects of different dietary levels of energy on the
lactation performance of dairy goats during mid-lactation period. Twenty-seven dairy goats were selected
and assigned to the experimental diets. In equal crude protein content, diets were formulated into three
different levels of energy, including low energy level (NEL 1.53 mcal/kg), mid energy level (NEL 1.65
mcal/kg) and high energy level (NEL 1.70 mcal/kg), respectively. The results showed that the concentration
of aspartate aminotransferase and total protein in blood serum were not significantly different among the
treatment groups, but the serum urea nitrogen concentration of goats fed on the low energy level were
higher than other treatment (P <0.05). The weight gain for dairy goats fed on the high energy level was
higher (P <0.05) than those fed on the other treatments. The feed intake was not significantly different
among treatments. The milk yields of dairy goats fed diets containing mid and high energy level were
higher (P <0.05) than those fed low energy level diet. There was not significantly difference among
treatments in percentage of milk fat, milk lactose and total solids of milk. However, the percentage of milk
protein fed with low energy level diet was higher than those of fed with the other diets (P <0.05). The dairy
goat in the low energy level had higher milk urea nitrogen than both of mid or high of energy levels in diets
(P<0.05) . Therefore, dairy goats fed on mid and high energy levels during the mid lactation period
performed better in milk production.

Key words : Diet, Energy level, Mid-lactation period, Production performance, Dairy goats.

(1) Contribution No. 1183 from Livestock Research Institute, Council of Agriculture, Executive Yuan.
(2) Nutrition Division, COA-LRI, Hsinhua 712, Tainan, Taiwan R.O.C.
(3) Council of Agriculture. Taipei, Taiwan, R.O.C.

(4) Department of Animal Science, National Chung-Hsing University, Taichung 402, Taiwan. R.O.C.
(5) Corresponding author.



