BEMARERZES

EEZEE - =0T

HAELZE  THEE HBKR L=
& R B RETE
JEEE Pt AWM
B RFEE RWE
PRl B S
PR 28 BMEE
(LAEREE )

WL R MR MR SRR

(LAEREE )

TS
REY]
MR
e
PRA)—
LITEE

SIS

ERE
558
Ftaf
ARG
FREX W
ERAE

BRIZA

e RAH
P JHE
MR R ande
ArtEE F
O =
HUEE #E

BREEE &

=

ST

SRAE R

TN
(RS
Bt
R4

JOURNAL OF TAIWAN LIVESTOCK RESEARCH

J. F. HUANG, EDITOR-IN-CHIEF,
DIRECTOR GENERAL,

LIVESTOCK RESEARCH INSTITUTE, COUNCIL OF AGRICULTURE
HSINHUA, TAINAN, TAIWAN

EDITORIAL ADVISORY BOARD:

S. T. DING C.
Y. K. CHENG Y.
H. C. WU Y.
T. F. SHEN S.
S. H. CHIANG C.
H. L. CHANG C.
M. T. KUO J.
H. I. CHEN T.
C. W. LIAO T.
C. H. HSIEH H.
EDITORS:

Y. C. LIN C.

C. H. CHEN R.

L. FANG P. H. WANG S.
T. JU C. C.CHU C.
C. WU H. H. WU G.
I. SHEN S. W.ROAN M.
H. SHIH P. C. TANG A.
L. CHANG S. T. CHUANG C.
H. CHEN C. F. CHEN C.
L. CHEN W. L. HUANG L
C. LIU S. S. LIU Y.
H. HSIEH

Y. LIN S. R.CHANG C.
B. LIAW

L. WANG

LI
CHOU
HSU
HSU
CHEN
HWANG
CHENG

2B O N = I

Y. KUO

S. Y. WANG

TZZTm0O0®T
» v 5T 500

SHEN
LIN
HSU
HSU
CHEN
YEH
LUR

CHEN



% =
% 7 A
@ G i
E % :
% 7P
Hh HE
Z :

4 it
4RI\ I -
1 HE
Z 5
OB HOH
& 7 :
B

TR T B BT
RS

PRI

REVE RS
THI R B w o BRAT
Er i EEYCS 112 57

1 (06) 5911211

http://www.tlri.gov.tw
TREERFEARATE

ER AR 134 57

(06) 2288009

FEEESEL 108 4 9 H Hiil
Hr e 200 7T

BZRZEIEFATFIT « Z2d0m R IERT TS 209 557 1 1%
fi AL E 8 - 2R AL EEELRE 7 B 600 57
X 4 B F |5 ¢ http://www.govbook.com.tw

GPN : 2005200015
ISSN : 0253-9209



55 52 %55 3 Hf FERE 108 F£9 A

L. REESEETCHRIEMN

....................................... 2SR  FRIESE ~ BETHEH ~ BEYE ~ FieE - B

2. TRRXEEESFNARERBF4EREERMASHES L ZME

........................................................................... FEGEEME 5

............................................................... 458« BEE « HB2EE

5. HEFINGFITREAMNRMILFENEZ AT

....................................... 7_}5%"73__'—" s SpHE -~ fEfaEs - EE%}E& s ETE

6. FEHERENBHESEY 428 BROESNBELERRFANTE

............................................................... FERE8 - ?IEHE%] “HHRBE-B

7. EEHAHERAEHEAENEREETERBERECRE

129

137

146

153

165

176

182

191



129 FEENTST 52(3) © 129-136, 2019
a— . = N (1
REZ SHE =52 740

FZROC IR Y RIEY ERUE Y RoiEE© BRI

WefH3 - 108 24 H 25 H + 2 0] - 1084£ 6 H 10 [

W R

TRR 2 7728 (LABIS A Mot BB - (R FIBEET A 2 Sk SRR - RALIRE
SRR R » SRR 2 7728 2 JLBSEIR » SEAHE IR S B 53.0 /1 1341 om > B8 > 3R
WIL 128 » SYBERS - BESIEE R 240.9 muhalyear » BBV IRRH £ B IO B S SR MIFE LAAER
Ve o BEASY T - KA VAR 10.2% - WEYRARE 35.9% It JE4H4E 66.0% I FTFIFE ISSR 435 % 7728 81
B 6 IR - B - 1105 6 5 H 21 BaSHESZE SR8 - mikh REHATEELY, -

BRI REE  REEGEELH - HE -

1

IREEE (Pennisetum purpureum) & B R 2B &R EGEY) 2 SPRHEE Z — » FRIEEITELY 2,000 A > FET 23
EAMEE ((TBPiREEZEE » 2018) » DIV E B EFIHREGT Ik &5 £ - MEE ZREEER R T 1961
FHIFEESE > BeEl > EREE - (TERRAZEgEEARII BN EEREELEN R » iRIBTHSERCE
EEE IR EAE R 8% 9% (Napiergrass Taishiu No.1- 6, NP cv. TS 1- 6) » & /i@ & EE - JREHEGEE—
58 (NP cv. TS 1) {4 1991 S5 B BRTE (Pennisetum americanum) (i % Tift#1S-1 BUREEL Al46 FEXZ 12T - BINEE
M ~ MR H B R A - D7 A TR - M EERE (5EE 0 1992 0 1995) « BEf% - Y 1996 FFARER
Al46 Bi1 A149 2R =5~ EESIVRBREGE/E 98 (NP cv. TS 2) » Fia B HMMERL - #HESE P HGE
> & H AT AN RIS R E 2 i - 1981 AR 5 £/ 5 [#ENEMEIRE R Mott” > (E AR EME MRS B ZHA
DIRIOFEED - RS R KR &M BRI TR 2009 L i EEIREE S B =9 (NPcv. TS 3) » B[
PRBFLFE (GE%E > 2010 ) FIZ¢E (#£55 » 2013 5 585 » 2015 ) 26 - HASE A miEdIRERE G & 5 IU5E (NP cv. TS
4) FirhEE e e e s (PR > 2016a) ~ JREE GRS AYE (NP cv. TS 5) 2 E SILEZEHEWwE - 5
SRR - DR E BB ENTE (NP cv. TS 6) FyidZ/ N miE > 35 R Rnyi G Ea i AFeYRzE (bR
> 2016b) - AMERIREE Z A HEMZ T -

IREEKUERNFIA D)% - rJ AR BB GH IR e @ al - BEEECENRE - HEENT XA
ERFEEE - FERIFFRE S ENES - NP ov. TS 3 B LS ~ 28os B0 > (HER 2 RS R
7 Al G IR R GER  EEIHZE - BUEIH BEaE S - AR Z R - KL - HEIcEHg  FkmE
BRI - EEILME > ERNRRETERIE Z fhfE - IR AR S s FTEEE -

|

MR TR

L AP KR
REEEEECIREMANRIE 7728 » ZHEA Mott’ HERH 2 B A SR PES 2 ERm AR » K

() TR EZE B g E BT s 5 2615 5% -
() TTEb e e Z B A\ B A e E 4l -

) TTEbE R EZ E g AR TR iS4 -

D TR EE B g E e\ BP (O & Y -

(5) #EN/EE > E-mail : trli@mail tlri.gov.tw °
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BREBAITR 1 AR o 1986 S5 HERA Mott” FEE R TEbEEEZR B & & & sV 2 W E s BalmEt e (25
b ) - T BRI - PR E A S © BAREN  ERAm A BIHEEIER - G EREY)
B - 1988 £ 8 H 5 114 {EELPREEL 12 (618 B8 2B Thn A EbiER - 1989 42 8 H FEEH 2 3 (H{# Rin s -
PO PTREAE LSS ~ ALRRIL 188 - FRARAAIRAL - FERRILEE - B AR R A S A S N (E 5B
W HETT RGN B > 2000 SEELECAR A A (i E 2 tE A SRR & & 0 2006 — 2011 FRJHEITERE AL - L HEAIfTH
FRFESYE a0 - 2013 222 2014 FFAIDISEZ 7728 K NP ov.TS 3 #E{TER LGS - HerslBatifh 2016
FHETT IR % 7728 Z DNA G & atla -

F 1. IRREFINAR 7728 ZEEEHEE
Table 1. Procedures for breeding of napiergrass line 7728
Executive item Conduct period Tested location Description
Open pollination and observation 1986.11 - 1988.07 Tainan Napiergrass line Mott O.P.
114 seedling lines
Preliminary advanced yield trial ~ 1988.08 - 1989.07 Tainan 12 lines comparison, Mott , NP cv. TS 1 and NP

cv. TS 3 as control
Agronomic, quality and yield test

Regional yield trial 1989.08 - 1993.07 Hsinchu, Changhua, 6 lines comparison, ‘Mott’ , NP cv. TS 1 and NP

Pingtung, Taitung, cv. TS 3 as control as control
Hualien Agronomic, quality and yield test

Rumen digestibility trial 2006.09 - 2006.12 Tainan 4 lines comparison for Holstein cattle
Animal feeding trial for chicken ~ 2009.01 - 2009.12 Tainan 5 lines for TLRI chicken no.13
Animal feeding trial for goat 2009.12 - 2011.12 Tainan 4 lines comparison for Albain goat

Yield trial 2013.01 -2014.12 Tainan 3 lines comparison in different growing seasons

DNA finger printing analysis 2016.01 - 2016.04 Tainan Line 7728 and 6 napiergrass culitivars

IIL.

1L

1 I

1989 4 8 HFE 1993 /£ 7 HH > JREE &l 2 (0% 7718 ~ 7728 ~ 7754 ~ FHZK “Mott’ ~ NP cv.TS 1 & NP
cv.TS 3 Fy¥ie nfE % 6 (# 5t / Sl > 3 RIS TR LA ~ BB IAT BRI AE - #2ERRJEF85 -
2 ARG IR B R S A0S o (il e TIE EAER - PRESE R IEEEREET (randomized complete block design,
RCBD) » WIS > FEEMREAA 6 (f/NE > F/NEERE 3.2 m x 5 m =16 m® » {7HkHE 80 cm x 50 cm - 4
AEE RyE 2 600 kg/ha ~ P,O5 200 kg/ha ~ K,0 300 kg/ha » 3% 6 ZXii R ULE & 1 ENHEA - HErRE EE A
W—RIRRBREBIFEITE - & 8 BT —REBMRAE - EEMERZERT 71T - BEEIREEHEBER
B FEESEREE (toppest height of last leaf collar, THC) ~ BEZLHEE] (plant height of leaf tip, PHL) ~ ¥£K (stem diameter,
SD) ~ &5 BE# (tiller number, TN) ~ E |5 87 (leaf number, LN) ~ ZEEBIEEHZYEE (leaf/stem ratio, LS) ~ 577 & (fresh
yield, FY) JEZEE & (dry matter yield, DY) 55 » W HUEHAS DL 65°C sz 2R SR LR AN - (E R tERS 2B T4
A - TR E BRI i H H A HE H'E (crude protein, CP) ~ H1)5E44E (neutral detergent fiber, NDF) ~ [&)tafife
(acid detergent fiber, ADF) » DL K sVE#ZYE AL (in vitro dry matter digestibility, [VDMD) -
NEE A 17 2 7 & bt

30208 7728 > Wi LA NP ev.TS 3 ~ NP ev.TS 6 F i3 3 o /NEAE S mx2.4m=12m’ > {7FEEE 80 cm x
50 cm » RCBD » =& - & 8 HIE—R » HEpRIEH 7 AN —RIRREREETE - DUELESREUEIH (7
iz 725 - BEMRIEE MBS EER T E B AEEERS (THC) ~ FELPEE (PHL) ~ ¥7K (SD) - Hi# (node
number, NN) ~ ZE&Z#>% (leaf dry matter ratio, LDR) ~ &7 (stem dry matter ratio, SDR) ~ ZEEELE (L/S) ~ i
g (FY) BlazY)E & (DY) ; fEig=Eaor 8 - HESE (CP) ~ ZKAEMR/KILEY) (water soluble carbohydrate,
WSC) ~ 4t (NDF) ~ [35e&84E (ADF) ~ B&5ERK'E 2 (acid detergent lignin, ADL) ~ JE#f% (starch) K #5 (calcium)
TTEaE% -

IV. fERG RS o

() HEOESE D Kjeldahl JEHEE 8% » Ll 6.25 2 H#EE> (AO.A.C., 1990) -
(i) BERERAE - RMAENIE e R E R & ERM{AR 20 van Soest er al. (1991) 2572 » B REZE & 8 NERE
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CEIR A T 0 IR PEERAECA 25 mL ~ 72% 2 H,SO, R AGIEREECGAR > B/ NEEAR T 2 mL ~ 72% 2
H,SO, #&+f » 48 3 /\EF > fERMETHIE 224808 - FF2L 90°C 2K R g 5 R » &MEIRMERZ 24 /NI > FF
HIGTRBEARNEZEE -

(i) 7KK EEY) 2 E » (IR Paleg (1959) FiTfE 2 LLEVE T

(iv) Bt & BRI LA Yoshida er al. (1976) J5 /A #EATZEHY » ZEHUR NI 2 B 71 » DIEE#E i f B 4R 48 0 0L EET
(spectrophotometer, U-2100, Hitachi, Japan) JH%E 532 nm I G(H e

(v) IVDMD gl H82E K7 (2007) 2 J77% -

DNA 4540574

(1) 2l & NP cev.TS 1~ NP cv.TS2 > NP cv.TS 3 ~ NP ¢cv.TS 4 ~ NP ¢v.TS 5 ~ NP ¢v.TS 6 K fiti % 7728 25 7 ik
(&)

(i) 57 1 SFHEE (2012) J57% > £% ISSR (Inter-Simple Sequence Repeat) DNA 434772 » £ i B H DNA -
i K E e EE T KBRS 22 100 4H ISSR 5|~ (University of British Columbia, Set No. 9, No 801-900)
TERIZBERREC 5[ Z BRI E 2 PCR [ E(E ] BV EE [ 25 (GeneAmp PCR System 9700, PE Applied
Biosystems) £ 3 f#%fi ¢ (annealing) Jfi FEHEIT » SOMERR(F Ry 0 94°C 2 7348 5 94°C 1 7348 ~ 60°C 30 #) ~ 72°C 1
G330 %0 fEER 10 X FIERAE S R TR 1°C 5 94°C 30 %) ~ 55°C 20 b~ 72°C 30 7 > JLAGER 36 20
72°C 4 78 > RIELGSHIREYILL ACIRGT - B RIEMNSERSTE F 10 uL > Hpa & 20 ng JREEE DNA - 2.0
mM MgClL, > ISSR 5[5 0.4 uM » dNTPs £ 0.2 mM > 0.6 U Tag DNA & (Yeastern Biotech Co., Ltd) < PCR
K EZ NG 2 FEYIEL S uL A 5 uL 22 TBE buffer » FIA 2 uL 7 loading dye » &8585 5 12 uL > DL 1.5%
B ASHE#E (agarose gel) i 1X TBE buffer » DL 100 V FEEE#E{TE K 7784 60 4345 - {# ] 100 base pair DNA
ladder {F B2 10 » KT RI% - FHIER B 0.1 pg/mL ZR(EZSE (ethidium bromide) H124 ¢ 20 73§
FDAZRER/KBRE 5 7788 » FHIE UV SR BB R 455 - IR -

&zt orth
A BB AT 15 R DL SAS EBEHRAG 9.0 (statistical analysis system) #E 7T 48T 77 17 o 4858 B8 57 #7 (analysis of

variance, ANOVA) » Z5#EEAE ZFL/KAE (P < 0.05) » FDUGR/NEEMZER (least significance difference, LSD) » EL#g

Sl RS THIR A TH B 2 S E R 2= B -

R

EEEER S SR A2 SFERE MR R E B = AR A%R 2 EERE DL Mott” £z FELRE
DL 247728 ~ “Mott” Flliia g 7718 BEZ =1 22 7754 ~ NP ev. TS 1 I NP cv. TS 3  F{& )5 » DLNP ev. TS 3 f22fH
fh e TTI8 F1 7728 K2 > fihZ T754 Wl o SYBEEOTIE > DA 7754 22 60.8 17 / M Fsi 2% > Sh& 7718 /) -
$5HE > DUNP ev.TS 3 5255 > & 7718 52/ » BEEIFEEZYIEL > DL NPev.TS 3 55 » i 7754 2 » NP ¢cv.TS 1
el o ERFIRZRE ST - B PAim & 7728 5 » 97l Ry 240.9 mt/ha/year 1 41.6 mt/ha/year < fEESHY 77 J7 1 (22
3) MHEEELINP ev. TS 385 » BHEAM ST A mE R R > (AR Mot BIZE RN EM SN A - B
D EELINP ov.TS 3 (K > ‘Mott” f¢5 » —EHRIEABEEZER » BB EM SR mEiE 28 - |
VedE A g 0 DL Mott’ 5515 0 Bl £ 7718 fINP cv.TS 3 HEIEER « iWE RS M LRAILL NP cv.TS 3 s
A Mott” ¢l » BFIEER (P <0.05) o DL FESEESAT A EETEUR » fhdk 7728 TE BB MR b oy Bl I i
TSy - HRE B R > pBEEhSE » HEFRUE B N R E B SR RSN 250 AT E 0 HE D E
EHA NP cv.TS 3 - Hr2palidfe S i e ARG = A NP ev. TS 3 » BRGNS » ik 7728 Z BB MR BB a8
TEEE - EAERIRREE R LE BT -

REULEI B 17 2 7 T ot

IREEMARTE 5 MR EUE R (i 2 BEEWVER Bl S5l > S 7728 FINP cv.TS 3 ZEGEK ST 5 AR
Fyizrm > NP ev.TS 6 11 5 k& 7 A{n Uiy » TSRS R BERRE 70l 5 HipZ 51.3 em f 116.4 ecm > J3RIEE
7 A3 91.9 K 154.0 em - Gi8CERAE 7 HERULI B S » ZEE LRSS A /R 3 Afvs « R EERS
Ryl 7728 > EERE(RE NP ov.TS 6 » =l A&k /&L S A 2 S ESLKS > M NP cv.TS 3 & NP
cv.TS 6 ZSfFESAE 5 AR 7 AfEEZ=T (£ 4) - 2 (2015) FIH 30 [EIREF M AL 5 {EERIF IRV &
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IR EMF  REMERFIRA SRR FME A2 - EpiEaiie - BEdtks - BRE - 2K - R
RE R E R REUCE A (g i 4 R 2R EAYEESS - 1 NP ov.TS 6 1£ 7 A1 9 HiF B RMERAT - HEEER
PR fIEEERE g R - B ENH - RIS G2 T I - SEER S B VA e -

TEYIRER Y T > EEEE S EHALANP ov.TS 6 £ » 23l R 14.7 K 12.9% > MAEMERKIEEY) ~ Fkd
4~ PR ~ BB NE R KR BE A E Z NPev. TS 3 228 A K » fh% 7728 ~ NPov.TS 3 JZ NP cv.TS 6
FARZEGERILL3 A KEERACERBILLT Alr&& (R S) - BEHEER RV - Rk
FEMIBREEFTR & - 5 2003) fRHEIERE R e B 5 St HE P EREE - FHNDLFTREEE  EFK
7= o AsBRER > —ESslm ARG HESERBERHEE > 3 ES5UmAEE 3 AR » 7 R &K
e seaste i ZE MR K E S IRIE R Z 8 -

BEABAT NS HHEESRANEA RSP K EAVEE - EEA FEEYR T E/E (5> 2015 ) - HE
(2013) ¥l S EIREFEmANEZE L& > HbEEmA& 7728 » SRR EE R HERPIHY - BIRER
AR N E - R MR R AR -

WERN SIS LR BRI E EA0R - M E A EERIETT - SRR AV E AL - 50
F Qo) e EXWYILERSIREREGEE =N am =TIt (MK 7728 ) FHHRF K - fReaFEn]
ABEREEE S HTREMNERFE = SIBEESBERMAEERS > FEERRaReE BRI T
PREFIRE | PR GEETHE - AEEEABIANER - BRI R B RISEIECR -

#2. EEEBS2RRAZ =FRESRENEER VY

Table 2. Means of agronomic traits and forage yield of tested entries from different locations

Line THC? PHL SD TN LN LS FY DY
cm mm no./clone no./tiller — --------em-mmmm-- mt/ha/year ------------------
7718 50.6® 127.9° 9.4° 27.9° 7.3¢ 1.21¢ 155.0° 30.9°
7728 53.0° 134.1° 9.0™ 39.5" 8.5% 1.28™ 240.9° 41.6"
7754 36.1° 89.6° 6.9° 60.8° 8.2% 1.47* 173.1° 30.9°
Mott 59.1° 132.7° 7.4° 413" 8.6% 1.28" 226.5° 39.0°
NP cv.TS 1 44.7° 91.1° 8.3 458" 9.1 1.20° 163.2° 29.2°
NP cv.TS 3 32.9° 86.1° 10.4° 37.8% 9.3 1.63° 228.5° 38.3°

" THC: toppest height of last leaf collar; PHL: Plant height of leaf tip; SD: Stem diameter; TN: Tiller number; LN: Leaf
number; LS: Leaf/ stem ratio; FY: Fresh yield; DY: Dry matter yield.
"4 Means within the same column followed by different superscript letters are significantly different (P < 0.05).

3. EEEESEIL R = EEE R T

Table 3. Means of chemical content of tested entries from different areas

Line Cp* ADF NDF IVDMD
%
7718 10.4° 34.7% 63.9° 64.2%
7728 10.2° 35.9% 66.0° 64.4%
7754 10.7° 35.6® 65.1° 65.5°
Mott 9.2 36.9° 67.3" 63.4°
NP cv.TS 1 10.1° 35.4% 66.4° 65.1%
NP cv.TS 3 10.8° 32.7° 60.9° 68.3"

* CP: crude protein; ADF: acid detergent fiber; NDF: neutral detergent fiber; IVDMD: in vitro dry matter digestibility.
“"¢ As shown in Table 2.
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T4 REEMARERFWEH (2 RS R EE

Table 4. Agronomic traits and forage yields of napiergrass lines in different harvest months

Line month ~ THC® PHL SD NN LDR SDR LS FY
cm mm no/plant % mt/ha/time
1 39.0 118.2" 11.5° 2.7 15.4° 10.5° 2.2° 39.4°
3 30.4¢ 106.1°¢ 12.1° 2.9¢ 11.9% 8.8 3.0° 28.3°¢
7728 5 87.2" 170.5* 14.1° 9.7° 15.0° 9.0° 1.2° 87.6"
7 54.8° 106.2° 14.5° 12.5° 17.3 15.0° 1.0™ 71.4°
9 44.8° 108.9" 14.8° 9.6" 16.5° 10.3° 1.7 62.3°
1 25.9% 96.9° 10.9% 2.2¢ 13.6® 12.3* 32° 37.4°
3 22.8¢ 92.5°¢ 10.4 2.8 11.5% 11.2° 3.9 28.9°
NP cv.TS 3 5 52.1° 128.4° 12.9% 9.0° 15.1% 9.5 1.9% 71.1°
7 41.9* 154.0° 15.1% 12.1° 18.4° 17.6° 1.4° 58.1°
9 342" 116.4™ 16.0° 8.9° 16.6" 10.3° 2.0 49.0°
1 39.7° 89.1° 6.0° 3.6 16.8¢ 13.7° 1.8° 30.2°
3 16.8° 59.5° 4.3 2.0 17.5¢ 9.7 2.1° 21.1°
NP cv.TS 6 5 51.3° 116.4° 8.3 5.0 18.5% 10.8° 1.6° 61.4°
7 91.9° 154.0" 10.8° 9.8 24.7° 17.8° 0.8° 48.9°
9 73.7° 116.4° 7.7° 5.9 22.4% 15.0° 1.2 40.4°

“»e4 As shown in Table 2.
@ THC: toppest height of last leaf collar; PHL: Plant height of leaf tip; SD: Stem diameter; NN: node number; LDR: leaf dry
matter ratio; SDR: stem dry matter ratio; LS: Leaf / stem ratio; FY: Fresh yield.

TS, REFEMEAFEE A (0 ZtEReRY

Table 5. The chemical contents of napiergrass lines in different harvest months

Line Month N CP® Ca WSCH# NDF ADF ADL Starch
%
3 2.9° 17.9° 0.24° 2.0 50.5° 29.7° 5.9 3.7
7728 5 2.1° 13.2° 0.09 4.0¢ 58.3° 34.1° 7.5 5.8%
7 1.6° 10.1° 0.12° 10.7° 61.6" 32.0° 7.3 6.0°
9 1.7° 10.4° 0.07° 7.8° 62.0" 34.1° 8.4 4.9
3 2.8 17.6° 0.19° 2.4° 52.1° 33.1° 8.2% 3.9°
NP cv.TS 3 5 1.9° 11.8° 0.08° 5.7% 56.3° 33.1° 7.6° 6.1°
7 1.4° 8.8 0.14* 10.7° 59.8" 32.4° 8.7% 5.8
9 1.9° 11.6° 0.11° 6.2° 62.3° 33.4° 9.0" 4.5°
3 2.9° 18.4° 0.25° 1.6° 51.1° 29.5° 7.2 4.4°
NP cv.TS 6 5 2.4° 15.1° 0.11° 3.6° 57.9 32.0° 7.9 5.7
7 1.2¢ 7.5 0.12° 8.4° 66.0° 35.4° 8.9 7.5
9 1.7 10.4¢ 0.09° 3.3° 67.4° 36.7° 8.5 6.3

“»¢d As shown in Table 2.
@ As shown in Table 2.
* WSC: water soluble carbohydrate.
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1. DNA 4347

Zikdh 5 Z DNA LUISSR 5[ 7534 Z&55R (18 1) BUR > FIH #811 515 A 8434E 1,900 — 2,000 bp B > i
% 7728 BA NP cv.TS 1 ~ NP cv.TS 3 I NP cv.TS 5 Al g 53 HHE A [H - 1fij 1,000 bp % 500 bp B[ o] B EHE H i %
7728 1 NPcv.TS 1 & NPev.TS 6 55 6 {[EinfH 2 A[F] - #845 41555 900 1 1,000 bp 2 A [F]8E kb v BH 2l 77
mh 7728 HEEHL 6 (i fEA A FEIHIRA -

M NP1 NP2 NP3 NP4 NP5 NP6 7728

M NP1 NP2 NP3 NP4 NP5 NP6 7728

400 400

300
200
100 UVP5645 primer811 - 55C

UVP5659primer845 50C B

I REEEES IRENI RS 7728 ZERGELE - A © 5[5 #811 > B 5[1-#345 -

Fig. 1. Comparison of DNA maps of napiergrass cv.TS 1-TS 6 (NP 1-NP 6) and line 7728. A: primer#811, B: primer#845
(NP1: NPcv.TS 1; NP2: NPcv.TS 2; NP3: NPcv.TS 3; NP4: NPcv.TS 4; NP5: NPcv.TS 5; NP6: NPcv.TS 6).

A

HEE I Z 7728 BN R Z Mott” 127 » B 1986 FHAENE @ K2 BABEN T Y —mFk  FHRETKM
b - BEEHBEYRRE - rzakhBEAE0ES - uWEREMN RS - 0BES - RS - Bk
Fe USRS R o bR @R E R AR RN @R SR E 8 Ry 240.8 mt/ha - BZYVEE
& B 41.6 mt/ha > BELEIAR ‘Mott’ FIEHEFE NP ov.TS 3 B - HHE H'E & R ELEIERE NP ov.TS 3 ZE A K (10.2 vs.
10.8%) ~ Fie e B v s k4 2 B EL Y IEFE NP ov. TS 3 & (427 A 37.1 vs. 33.2% > 67.0 vs. 60.9%) » 7418 548 5 (L
EESHHERE NP cv.TS 3 K (63.4 vs. 68.3%) » HrEMERE » FE A SEHEEA < JREE S Z 7728 E? 2016 425 H 27
His@ir o flay M8 EF L Wit RIRERE G BFR T (NP ov.TS 7) » R AME Mt i EME a8 2 8K
T o

Ao ol

Al B HTHEER S GRHGTE R RN R 2 &&= - WREAFEAERIFTR - Gk
EVETRERTER - R LS - D EEEEEY - EEEEESICEEEEESE /) -

ZENRK

EAFR DR - BOC « BE - P - 2003 - B  FETRMESRE SIS - P S
HVESZE o FRENTST 36(4) © 357-367 »
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Abstract

Napiergrass (Pennisetum purpureum) line 7728 was one of the progenies from 'Mott' open-pollination population,
which was a strain selected by progeny selection, then went through strain comparison and regional trials. Results showed
that the agronomic traits of line 7728, toppest height of last leaf collar and plant height of leaf tip were 53.0 and 134.1cm,
respectively. It was a medium stem type, with dry leaf and stem ratio 1.28, large number of tillers, and fresh forage yield was
240.9 mt/ha/year. The contents of crude protein, acid detergent fiber, and neutral detergent fiber of the forage were 10.2%,
35.9% and 66.0%, respectively. The agronomic traits and the ISSR primer analysis could distinguish line 7728 from the
existing six varieties of napiergrass in Taiwan. Therefore, line 7728 was named after Napiergrass Taishiu No.7 (NP ¢v.TS 7)
on 2016 by the Variety Nomenclature Review Committe.

Key words: Napiergrass, NP cv. TS 7, Forage.
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AR 5 RS FRa RS R -0 AL i B B F iR B MRS B E 2 B E - R R RE R RIS
—EF =0~ 12 B 24 /N ) AL PR ALAnE I EEEE A2 R (P = 0.735) - 5 —E B VIR RE 9] ALin
B ZATHEAE Brix) 531 18 ~ 17 ~ 14 )2 19% » FamBF e RO - R 3 I01% 58— RIE AL Z W1 AL i B et
HELE R = IR AR Z ) AL B A RG22 52 (P < 0.05) g3 Z BT AP AR E K 365 kg » H—F
FUURET B Z B AP HAERRE » 355 33.3 ~ 33.7 ~ 409 & 38.2 kg » KBS BHFA- PO AR E
RRBHES ¢ e A iy A A RS AR E 2 & (P = 0.578) » (F/RHHA1% 0 — 5 ElRR - Hifg S
Z AR EBLR R FUREAE B A B 2R (P < 0.05) - B - KT I - ARG REERE L BLRGRE - SA00 Nk YR R iR
Mg~ =FEH B EEE AR - (PR EGEE BRI B ATh 0 Bk 2 PHYRE 37 kg0 £ 5 HERE 69
kg » HBEMREEEMAREER (P<0.05) - &5 Ll > BFSHESE —KIFAZ A M EREE » LESFZ TP
B AREEYESE - B HREGEE BRI IImEE L7 E8REELR T 2 mEiE KERRERE
5o 15 B- KT W ~ B SR LIRS ~ BRI ISR - =R H MBS A

BRG] - IFLEE LA RS2 EUE

4

A AR R B S R 6957 » LR BRI DhAE A9 38 B R o8 2 A2l Bl BBy « s > (e
AR BRI S B s o RO SIS S A B (R (Kertz e al,, 2017) » HR{EHF 4
P-4 E A G (Immunoglobulin G, IgG) HI¥)FLTE(FAHHIE B bR AN 68 o 97 2 (T2 A
PO > SEEEERGILE I 19G I HETT 2 10 /L AL » ETHEsT Bl 15 R 56 15 B B 48 9% (failure of passive transfer,
FPT) B2 25019 (Godden, 2008) 145 Beam ef al. (2009) HIFEE&4GH! » F FPT (HEAEILARET %8
TFAEMIIBE Y — - FPT SHTAHEREIRE » SR RPN BT S a R R sE 2K » th G B e
BRI R R BRI S L SR %8 (DeNise et al,, 1989; Faber et al., 2005) = BT
% SECR R R MUR SRR KRB RIE T EERETEITA4) 65 ZETTAISLTHES (Raboisson et
al., 2016) = i » VLI GE LEEREE (I Y 50 @/L » WER By SE 2 §J%L (Godden, 2008) - 4% Morrill
et al. (2012) FEEZEE 12 (AN 0P 67 (HEREGERIGH » 497 30% HURFBERFITLAD 2 R RBREE FBRE SR 50 g/L -
BB )AL E G2 R - GIRRALAL - HEZRER - AR E - S ILI B S % 2 %% (Godden, 2008; Buczinski
and Vandeweerd, 2016) « 2y T /DB G REH S BT 38 2 L » e — 2 T MRS REPS R BE 2 0 TLo B R R S B -
- PO TSR (i S (T R R LA S S AR SE » AL ol RO A s F S > s
BRZE (137 (Bielmann er al,, 2010) » ZRHI5E 5 7EHERT R [5G ZTEr B2 9L 5 B L 72 R A 8 T2 e 2 e
k-

|

() TTE e Z B B A BT i Je E 2 55 2616 55 -
Q) TEbtREZ BT T EABITH T AT -

Q) TR EZ B g &b

(4) #E/EE > E-mail : shwang@mail.tlri.gov.tw °
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BN T B S L B g R ESBRATH T o Fralie T - SR 2 (B - eEEE kEBN BT E
SERFTETTT o P E B E E NH D S ST 107-1 SREF SRR -

L s\BaEh) s e eE B

FEABRRFR 2018 4 6 %5 12 AR5 2 AR 5 30 0 » SLrb a8 RRAR IR 70 ~ 45 7 Ay 15 T -
S Py 2 TR U By 6 T o PR R R 55 D I BN (E B RIS 40 3 kg BORH R
RIS TR B 2 8 B 30 53 /R 2 B9 30 5 » G0 1.5 ke » BTRRALARANTE | R 2 s -

1. RAERR AR E R R RS 3

Table 1. Ingredients and nutritional composition of concentrate for pregnant cows

Ingredient items DM basis %
Yellow corn 68.49
Soybean meal, 44 % CP 8.52
Corn gluten meal 8.52
Molasses 5.01
Salt-1 1.11
Limestone 3.40
CaHPO, 1.11
NaHCO;, 1.11
Urea 1.39
Premix' 1.34
Total 100
Analyzed value (%, as DM basis)

DM, % 90.02
Crude protein, % 18.67
Crude fat, % 3.79
Ca, % 0.81
P, % 0.52
NEL’, Mcal/kg 1.85

" Each kilogram of premix contains: Vit. A, 10,000,000 IU; Vit. D,, 1,600,000 IU; Vit. E, 70,000 IU; Fe, 50 g; Cu, 10 g; Zn,
40¢;1,0.5¢g; Se, 0.1 g; Co, 0.1 g.
> NEL: NE required for lactation (NEL).

F2. BB BEEEBRRS ST

Table 2. The analyzed values of Pangola grass for pregnant cows

Analyzed items (%) Pangola grass
DM 88.00
Crude protein 5.66
ADF 40.90
NDF 77.40
Ca 0.42
P 0.22

1. ST A B E T H
() WA EEE AR ERC s AR AR 12 /NG BEERAZ W74y 4 L > WEBN A
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MERIRZEANZEDTH - 7T HEBETF S BHEHERAEZE L T &4 L R/ DEFRER R G FE
H (bermuda grass) > DAHEIZKBE REKEEACE - DUFABERBNE » IR HE HE T AR 498
KRG B4k (body weight, BW) » A REELE AR A-A49% & HAGIK « 5590 - AellpblEEsE — 2 5 IUpa R a4
SR 2 8H 0 JLET 8 B METEAIRESE MRS BE SRR AR 2 6 AR ik -

(2) ZFLAAERE - BEEZE - I MRS R 2T - 8= B ETSHEEY R RS » W 20T
FHOEPRGHEE 3 Rikintg » DL SSCHERZ 48 /NEY > ZFHSHEZE 1% - ik AOAC (1990) JE#EfTHZYE ~
EAE ~ AN ~ §5 R BRE AT o FLSEST BT IE TP JL & A E NAIF-B.-5.4.-03-55a fEHHAVHI E — gat HolE s
REAERGER )7 51T © {(kIE van Soest er al. (1991) J37553 Ml Jeallidte ke k@t - &7 b 7 A8 T &
BEEPE BN T $EREURAFHA (maxmilk CMR 26, New Zealand) #H 8 FHE Ry 25.4% FHASAS & 23.8%
SANERy 41.8% 5 ZURERE (BB AN TR > HZE%RE ) MERE R 19.9% ~ fHAERG B 5.9% KK E&Y) Fy
58.8% (#£3) -

3. U R EAER E R R T

Table 3. The analyzed values of milk replacer and starter for calves

Analyzed items Milk replacer Starter
DM, % 99.00 90.00
Crude protein, % 25.40 19.90
Crude fat, % 23.80 5.90
Carbohydrate®, % - 58.80
Lactose, % 41.80 -

GE' (Mcal/kg) 5.28 4.13

" GE: gross energy.
* Carbohydrate (%) = 100% — moisture% — ash% — fat% — protein%.

(3) BRI AU ¢ AR BRSS9 AR S AR 1% 55— IR FLAF R PRERHEAAE - Bl1 0 /NI - &8 12 /)N
BF Rz 24 /NR RIS AL — 2K 0 3 A LIS B = RFn - BUERHAR R U SR By 3 R o A6 AT AL AL T
15T (Kruuse, Denmark) #E {7 Fon' 8 & - W) ABALIT ST 2 NS BAL R A B Brix) » EWAITHESTN
18% Brix B ) FLH 2 RIS ERE R S 50 g/L -

4) BRI FHEZE 5 00 L R4 1 00 -

(5) BHFA-MRER RS © 7 BAF4Y 7 ¢ 30 FRE T IUREE bR EE - LR T2/ D22 12 /NIFLLE - B4R
ERREEER o ETEAIRER - BRI E AR 6 B B I BRI o MR SRS o DU
(Hettich® Universal 320R centrifuge) 7F 1,500 xg ~ 4°C ~ 15 4rg@efCs - B RIS ERR -20C » DUR 4k
78S (Fuji NX-500, Japan) faHl& &) (glucose) ~ ZEHZIE SR 2 BEE 7 NE (glutamic oxaloacetic transaminase,
GOT) ~ kR 7 I i i (glutamic pyruvic transaminase, GPT) ~ =4 H JHifig (triglyceride, TG) ~ /£ Z % (blood
urea, BUN) %% o B- £ET % (B-ketone) PAEEAREE A 7 sl 4 T4 1] (Abbott, United Kingdom) -

ML &E5+5747
BT EUEE R - FIIH SAS B4 (SAS, 2002) » DL —/H 43 M2 (general linear model, GLM) 43477
HHE 5% BEFERKAE > LIS/ NFEJ791E (least squares means) LLEZ R AR AYZE B

L

VS [ S HHC (radial immunodiffusion assay, RID) #5352 B S5/ S FLEIMIE o 1gG MIEARIAE 732 - (L
SEFERINERIZ ~ AT (Fleenor and Stott, 1981) « It » BERS FHAHOS 28 FIVITLEL B HE A TIRID T B - 8624
WL HE A (2 th TR B SR TR — - (B PLEL H 53 4R EL L R B R B 2L 2 B
L S Quigley e al., 2013) « MFHE IS ESSH « FITISLBATHEHE R g6 TR
SEEE RS HPEHERE  FAERMEALARTRE I B 2 A B AR 18 — 20% B+ BIRTRTSEHIR, 2 $IAL 1gG
IR S0 gL » BAFHTHIRLENE (Bielmann er al., 2010; Morrill ef al., 2012) - IAIFLBLAT S HEFT A5 7 2018
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6 £ 12 A3 2w A A AL B E SREUT - AR R Z B EH RS — 25 = TR A 2 P9I
oo HEEEE 2R (P = 0.735) - B — 2BV RE P E ZAAEE A 18 ~ 17 ~ 14 k2 19% (F4) > 1R
1% Silva-del-Rio et al. (2017) WfFesesatl > VPl 2 A0 REGHEE S G iaReEnm 7 - B — 25 =hXE
A2 WL AR BE T 22.3% M1 28.3% (n = 3,500) - AGUERSGER TN Ryl B PR E MR > SRS
ANERER R Z WAL E R > BHERET T ER NIt @R B R e R P R B T - BIE 4% A
(TR AEREHAI AL e B Ty i AR - (B R R R B S B R IRR - DI SR i PRz AL
HARE RS REN - 590 sl s =R BB E B R HA R - ETERE = a4
PO B BEZ REMERAE - R (2014) 51 SR Hia R MEEGFEHNANE - HEARKIALETR
A8 SR EBEEENE 2R R 2 &ESE - MAEAR - 2R - AEAEERY K AEEE
PR FE G T (P < 0.05) »

F 4. AERBRREFZ A E B A AR EEL
Table 4. The Brix value of all milking colostrum and the birth weight of calf collected from different parity Holstein cows

Parity Colostrum Brix% Calf birth weight
Mean Max Min Colostrum Quality’ (kg)

1 (n=7) 18 28 12 Normal 333

2 (n=15) 17 33 12 Normal 33.7

3(n=2) 14 18 12 Normal 40.9

4(n=0) 19 33 12 Normal 38.2

Mean 17 28 12 Normal 36.5

" Colostrum Quality: Very Good = Brix% > 30%, Good = Brix% 20 — 30%, Normal = Brix% 15 — 20%, Poor = Brix% <
15%.

FrREEREGZIIaREE > HPE— = MRS R HEREERNE =2/ stk
274 HRAREEH P FHAERERNRZENR > —RIMS AR ER TR & 8% 724 (Kertz ef
al., 2017)  ASERAFBE 2 BHF P AR E K 36.5 kg - F—EHBIURRR OB 2 BHF P AREE > 5]
F533.3~33.7~409 K 38.2 kg EEF I BHF P HARESREES - BB RS - 5
4} > Dhakal et al. (2013) $t¥EFRUSAEEA FIRG ROk Z B FRE ENT il 5 > BHF P ARG E Ry 27.57 £ 0.54
kg - BHERHFZ BHFPPIIHAERGE R 27.67 £ 0.56 kg ¢ &ERMFZ B AP ARG E Ky 29.43 £ 0.52 kg » NG
Pl E R R e 2 B AR E - B ERIE XA A AER - (ERECHR T 2 B P A R S
BHE -

AR SR AR AR 55— AR PL RiCAnEs - BT O /K > &K 12 /NRF B2 24 /NRFFFUSER R AL — K > #)#L AR
BZGERET - Fla R HE — 28 =X A 2 A E P DA B EFRR Bl 27 ~ 14 K 12% 5 55
BRI — B =R AL Z AL B I A Ry 25 ~ 16 K 13% ¢ B =R B R HSE —EH = KA
ZPHRIALERE T ARy 17 ~ 14 J2 13% + FIURR R B HE — 255 = TR AL 2 PR ALan B 75l 5 28 ~ 18 k¢
14% - BRGNS > AamHF R TRAT > HSE —KIF AR Z W) LB e - HEEE R 55 = AR AL Z 40 7L
anEEABEER (P <0.05) (F£5) o HMHBINIZREUR - DB FE —RIFAR Z A B A R E R 25.4% - & fE
Ry 37.1% ¢ B(RAE Ry 16.2% > 55 TR AR Z A AL BATE{E 5y 18.7% > SfEE R 29.3% © e AR(E R 13.4% - 55
Sh > LT IR E— AR S » BHES TR AT 1gC REELEE D BEHE > T (n = 134) KE=HA
K (n = 68) S3tlF Z A 1gG IRERBEINT (77.3 vs. 749 g/L) - (HERFRE MUK L. oy ErE 2 9] A4 1gG
I 98.4 /L (Silva-del-Rio et al., 2017) - #J7LA0E Z A6 EE B0 1& W SR 1) ZLAVIE] 2 20 S AH RS (Quigley et al.,
2013) o | AtBRAGUEREE FAREL - 8E2AEE — I AL Z 9 FLan B AT B EER S NSO EHE K - (B 7L a0 E G RE AL
FEREAHERS [T kD 2 BEEA T Y > (HEI AR S I T H B E A — 80 SABURI SR ZF—X
A AEZR - WG RGO > HEE e arvSER Gy - RIS R T 7 - SR
FEE —BYAEG 2 RERERREES I S0g/L - HE & KE =8RG - BEECRE4 AR B RIS+
iy 1gG FRETETF 2 10g/L BLE - BYMERURE S B PP TR B B R RN B R 2 — - TR IR
GER T RRCE ST IR B S RIB AL Z WAL A B SRR
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x5 FEPRREFZE—-E2HE=TFAHEAmEE L
Table 5. The Brix value of change of first to third milking collected from different parity Holstein cows

Items Milking hours

Parity 0 12 24

1 27 14 12
2 25 16 13

3 17 14 13
4 28 18 14
Mean 24° 15° 13°
Colostrum Quality’' Good Normal Poor

“® Means within a row with different superscripts are significantly different (P < 0.05).
' Colostrum Quality: Very Good = Brix% > 30%, Good = Brix% 20 — 30%, Normal = Brix% 15 — 20%, Poor = Brix% <
15%.

BRI H Oy BT A RS B 2 s B R » 2018 £F 6 £ 12 AR A A By R ARG ER
AHREEE 25 (P = 0.578) (% 6) ~ fREEAAFITINNARE A 1992 — 1997 FEREDRE B4 ARG E 2 i 7E4s 1
fatth (n = 47) > (FRHAERES ZERHRAFPREDLE B 228 ERBURER -6 CRHF Pyt AERER 35
kg » BREDRM Ry -0.5 CHRHFA-PYHIERRE B 30 kg (Gene er al., 1999) - fRIETIVRSSE 2018 F 6 & 12 AR
BREDREE(LTEE > BERRZ FEEEEN 30C » HEHMZERABIE £ 3C « SRR FrdEs 2 mie
e F R E RS > BURASBRH - PR AR EL A B H I 2 -

*6. BMEOGHEERF HAEREZZE
Table 6. The effect of dam birth month on the change of calf birth weight

Month of calving N Female calf birth weight (kg) P
June 3 31.7 0.578
August 3 34.8
September 3 35.9
October 7 34.9
November 4 37.0
December 1 42.0

FHIEF 2488 2T Z E R H A RS BT A 2 B HE - BfE RS0 - (HiEE
FUMEE BRI » DAEZIRRT Y E R A B T B B et R B AL EERY (Kertz et al., 2017) - HRABIATT R
i BEERIFAHME > SHEHE AREGHEHBE 8 — 10% D> REFHGEHETR - SR8 — 121
(de Passillé et al., 2011) » DUERSEE AT ERERMER - 45385495 0.086 Mcal/kg 0.75 (NRC, 2001) o {FA-35AZfE
RHERIE - B =BG 2 - HEER RN EE 2R AGHESEMPE - mENAAGEIE g
AR RAB A& R D EHE R HUE (Sweeney er al., 2010) « AeER A 8L {F AR ELEREUR - HFFHIE
% 0 — 5 AR H MR A & RS 7 A Ry 93.3 ~ 166.7 ~ 116.3 ~ 88.5 ~ 90.3 J 103.6 mg/dL ; B- £ T BREE 3 7l By
0.05 ~ 0.05 ~ 0.02 ~ 0.03 ~ 0.08 K 0.03 mmol/L ; GOT JE M43 755 41.8 ~ 40.7 ~ 38.8 ~ 43.2 ~ 48.8 % 50.7 U/L ; GPT j&
PESY R 11~ 18 ~ 13 ~ 11 ~10 F2 14 U/L s TG Sy B B 14 ~27 ~22 8 ~ 12 F2 17 mg/dL ; BUN 53 5H1 5 4.75 ~3.68

7.75 ~ 7.60 ~ 7.85 }2 9.16 mg/dL (% 7 )  FRIUK P #j & fE SR R SURSAEEIRR R A BEE RS > p- KT L ~ GOT -
GPT ~ TG F BRI EER - F—HR IR T f & REEE SR Bl D ARE =R (P < 0.05) - &4

‘RE—RIFAR VAR AEEIPY & 8247 23.9% ~ EIEEPYI G847 16.7% - EHE & ELY 14% JEIEE476.7%
FAMEEEL 2.7% (R > 2006 ) > EAfERIAFRAER AR 2 — AN EARG Z BT aHK - FRF-FIREDE
37 kg AN ZE 44 kg o (FABEALAT > MUK ZAEHE - BRI EL PR 2R BRI E LAl (F B B 45 2 451% (Khan
et al., 2007) - AGFERFFEEAL TZURINE 60 HEREALG - G HIBED 10% ZF4GHE - £ 70 HiRFEAAGHESR
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OL BSepkBEL - A FEE R T R R SURERIBUREGE REUT » (PR T 2 IR R SRS G B By i
A LTSS - BRSO > WERTEFEEE (P> 0.05) » nlRRIAAG SR 2 (- SIBE RV EIE FTRE H 26 3 R EIZ Y
i

B- FE T ML My E e R AL Ry & Pl > ARG RPTE A 2 REHEY) - R Quigley er al. (1991) BTt E !
B A e L AR R A 2 BE LB > HIR T2 B- FE T BRI BT (P < 0.05) - HAFIHEE AL BIAE
R o ARBR 2 B- BT RASERHEEE 2R > HBEA K WRERAG R Z SRESUR RBEFLAT - [ mEEErL 20
A - GPT ZiEMELITRR T s > BREALIAR Z - EFPIRESIRIF MR T 2 GPT JEME &N > EAREYIH
ZZFER » GOT J GPTUEMEAEF At AN Hle A > EHEE HEIE M BT (Kurz ez al., 1991) < fREZT (2011) FEEHEF0 —
8 MR - 2 BeE MR S B WHFEfa > GOT JEIEEE 1 Bk fy 26.9 U/L #0225 6 ik fy 57.38 U/L : GPT /&
PEAESE 1l 256 6 IR Y 6.13 — 13.13 U/L [ - [EBUAGERSGE R 2 BUE AT H S B A 1200 - aEssE
f£ - Khan et al. (2007) $5tH > (B FM 5 ) FLAVERF > HIMR T TG AR EEE L7 (P <0.05) - AsBass® TG
HYREAE S Bl M MR E 2 R (BAEO) LA R | Bl B R IUR T TG HYRE S HAER - TRy AL Ba
RS YR INA TR

FEFAAFRBREES R EREUR - (HEE S ARSI B > Tl 0 Bl 2 FH8eE 37 kg £
THE 5 2 69 kg HiBERHIREERAREZR (P < 0.05) - (EER S EiREHIREET D ERER (R 8)
PSRN [F G HIEE SR R 100 — 1 8RR ) ~ 0.43 (1 — 2 383HRfH] ) ~ 0.86 (2 — 3 MR ) ~ 1.29 (3 — 4 HEHKk(H] )
Fe 1 (4 — 53R ) kg/day > fRIE NRC (2001) bFFesi gt (PP HEE VTR 0.75 kg/day > A FonHid&
EHREE - AWTFEER 1 — 2 BRI H 3 B 0.75 ke/day » HERFEECR] H Y BA T SHEREIE > 1 — 28
tiefE] HE B iR R e B e B EERIR (4 - (R EF TSR EFTE - BROAEBUAAREEAN - MR
ERACRFRE RS RSN N2 R IR HERE -

® 7. sBEIEFZ RS BEIE

Table 7. The mean blood parameters of calves during the experimental periods

Calf age (week)

Items 0 1 2 3 4 5 SEM P
Glucose (mg/dL) 93.3 166.7° 116.3" 88.5 90.3* 103.6" 329 0.03
B-Ketone (mmol/L) 0.05 0.05 0.02 0.03 0.08 0.03 0.06 0.87
GOT (U/L) 41.8 40.7 38.8 43.2 48.8 50.7 17.6 0.93
GPT (U/L) 11 18 13 11 10 14 9.03 0.81
TG (mg/dL) 14 27 22 8 11 17 12.8 0.39
BUN (mg/dL) 4.75° 3.68° 7.75° 7.60° 7.85 9.16" 1.70 0.003
BW (kg) 37° 44 47 53 62° 69° 6.81 0.001

“* Means within a row with different superscripts are significantly different (P < 0.05).
GOT: glutamic oxaloacetic transaminase, GPT: glutamic pyruvic transaminase, TG: triglyceride, BUN: blood urea, BW:
body weight.

#* 8. B4z Bk g EHIE

Table 8. The weekly average daily gain of calves during the experimental periods

Week period 0—1 1—2 2—-3 3—-4 4—5
ADG' (kg/day) 1 0.43 0.86 1.29 1

' ADG: average daily gain.
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The study on the colostrum quality at different parities of
Holstein cows and the weekly change of body weight and

blood parameters of the calf "
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Abstract

The purpose of this study was to investigate the colostrum quality at different parities of cow’s lactation and the calves’
birth weight and blood parameters. There was no difference on the colostrum quality between the first to third milking
time and the number of cow's parity. The Brix value of colostrum from the first to fourth parities were 18, 17, 14 and 19%
respectively. Regardless of the number of lactation, colostrum quality at the first milking was the best, and significantly (P <
0.05) higher than the second and third milking. The average birth weight of calves from the first to the fourth lactation was
33.3, 33.7,40.9 and 38.2 kg, respectively. The claves of the first lactation cow have the lowest birth weight. While the month
of calving had no effect on the birth weight of the calves. Blood glucose and urea nitrogen concentration were affected (P <
0.05) by calf’s age. No effect on blood ketone and TG concentration, GOT and GPT. In conclusion, the colostrum quality at
the first milking at the dam is higher than other milking. The birth weight of calves from multiparous cows were heavier than
these from primiparous cow. There was difference on the blood glucose and urea nitrogen concentration among the age of
calves, but not for blood ketone, GOT, GPT, TG, etc.

Key words: Colostrum quality, Lactating cow, Blood parameters.
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* 1. ASBATERZEEFEET - BfEEEEEk
Table 1. The nutrients composition of alfalfa haylages, alfalfa hay used in this study

Materials” Dry matter content Crude protein Neutral detergent fiber  Acid detergent fiber
Haylage % % dry base
Control-am 23.0 25.1 36.5 26.4
Inoculation-am 28.1 27.1 354 24.6
Control-pm 41.6 26.5 36.7 26.6
Inoculation-pm 44.2 26.2 35.7 25.7
Imported 45.0 17.3 43.7 41.3
Hay
Pet’s level 87.6 25.9 31.0 22.0
Stored 85.6 25.1 32.7 23.7

Control-am, no inoculation haylage processed directly in the morning; Inoculation-am, haylage inoculated with a
commercial inoculant (L. plantarum and L. casei) processed directly in the morning; Control-pm, no inoculation haylage
processed in the afternoon after wilting; Inoculation-pm, haylage inoculated with a commercial inoculant processed in the
afternoon after wilting; Imported, FiberStart” from New Zealand. Pet’s level, high quality alfalfa hay produced for pets;
Stored, pet’s level hay stored in container for 2 months.

R B R ER

AT FERY £ 2 H 8 Rya¥0h o AU RN G S B B e R Y B P M PR (A B AR BRI E IR (T - WIFE 3T 3
e fmsr atBe - 50 | Ky 4 TEA [F SR SRR T BB A B 0 2 (18 IR AV EEER - 4 REERBR IR By - IR — B2F - P —
B B R - N 4RIV ERERAER | BITRESENR 2 - Fir 2 HH1R 4 HEEAY pH
Bl 545549 5 48 A= /311438 K38%: LMB&E&EK32-19-17F15%; THk&a=
F5 139 ~2.26 ~ 0.05 f 0.12% A SRBL G2PREF IR Ko paflpa 273 Al Fy 23.0 J2 28.1% (R 2) » RN BFERER
RS Z F2W)A bR (Collins, 1997; Muck, 2011) » A BARARY T G IR S - TR YIRI R 41.6 — 44.2%
> R R BUVK D BB R B e S R B ERA T - ARG BRI D B (e i PR 54T
YRR - EOVESRGT R BLE I S E IS — 2 AR B KB R R B LI — T e BRI R E - H 5 i
PIHIER BB 3.8 X > 0.5 /NRFEREE R 120.1 g L/NFFHEREER 129.5 g » 3/NFHREE R 139.8 g1 RIAREH
Fo¥id — EAPRRBE > HAT 10 AR ER RIS 0 3/NRIREER 19.6 g > BURIIFEH I — e HEER Z47 Pl —
PRSI — N E R o B LNRFRERE R 99.6 g IR — MR B R BT, - H 3 /NERRE 1244 ¢
AIZSRAEEE - Pl — LR BRI R B 22 - (BN — B s (R 3) -

® 2. AR EE S AR E
Table 2. The fermentation quality of alfalfa haylage used in this study

Haylage” Dry matter content  Acetic acid Propionic acid Butyric acid  Lactic acid pH  Fleig’s socre
%

Control-am 23.0° 3.20° 0.32° 1.39° 3.09° 5.41° 41°

Inoculation-am 28.1° 1.89° 0.20° 2.26" 1.38° 5.50" 22¢

Control-pm 41.6" 1.74 0.02° 0.05 3.76° 4.89° 77°

Inoculation-pm 44.2° 1.49° 0.03 0.12° 3.83 4.83 78°

Imported 42.4 1.68" 0.00° 0.01° 6.89" 4.03¢ 100

" The same as table 1.
"¢ Means in the same column with different superscripts differ (P < 0.05).
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Table 3. Bouts and dry matter intake of alfalfa haylage in experiment 1.

. Bouts Dry matter intake (g/goat)
Haylage - -
1 — 5min 6 — 10 min 0.5 hr 1 hr 3 hr
Control-am 0.0° 0.0° 1.5 2.6° 19.6°
Inoculation-am 0.3 0.3 26.4° 36.3¢ 53.6°
Control-pm 3.8° 2.3° 120.1° 129.5 139.8*
Inoculation-pm 0.8° 1.8 87.1° 99.6° 124.4°

" The same as table 1.
"¢ Means in the same column with different superscripts differ (P < 0.05).

iR 2 QLA EAEE | hAv R B R - PR ez BN B e PR I AV IR 5 - AR B di pl
MrasEE IR R 2 - EREUREE - A —-Flr > BE-TF-Flr ?%E*L@*i&ﬁ%&%@*?@*iz
YRR EEEIAT 5 S EPREREUT R R 0.8 ~ 3.3~ 0 & 0.9 K+ 0.5 /NEFEREE A Fy 57.5 ~ 1244~ 302 £ 76.2 g » fEfk
HEFFIL—EE5 22 3 /N (R 4)

*4. HEFETHEERE AR R e E (38R 2)
Table 4. Bouts and dry matter intake of alfalfa haylage and dried alfalfa haylage in experiment 2

Forage . Bouts . Dry matter intake (g/goat)
1 — 5min 6 — 10 min 0.5 hr 1 hr 3 hr

Haylage'

Inoculation-am 0.8 0.8" 57.5° 74.4° 109.8°

Inoculation-pm 3.3° 2.2° 124.4° 135.4° 149.6
Dried haylage

Inoculation-am 0.0° 0.3° 30.2° 45.3° 61.7°

Inoculation-pm 0.9° 0.2° 76.2° 81.0° 92.3

" The same as table 1.
"¢ Means in the same column with different superscripts differ (P < 0.05).
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Table 5. Bouts and dry matter intake of high quality alfalfa hay and haylage

Forage' . Bouts . Dry matter intake (g/goat)
1 — 5 min 6 — 10 min 0.5 hr 1 hr 3 hr

Hay

Pet’s level 1.0 1.6 67.3 92.9 115.1°

Stored 1.9 1.3 65.1 77.4 91.6%
Haylage

Inoculation-pm 1.1 1.1 47.3 67.1 94.8%

Imported 1.1 0.9 42.4 65.3 81.1°

" The same as table 1.
"¢ Means in the same column with different superscripts differ (P < 0.05).
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Abstract

The purpose of this study was to evaluate the applicability of medium-size film binding bale wrapper for domestic alfalfa
and the effects of processing conditions on the preference of goats. There were three batches of preference tests in this study.
The preference tests were conducted by four female Kenting goats in individual pen to compare the four alfalfa forages. In
the first experiment, four process conditions confined were compared: control-am (wrapped immediately after harvest in the
morning, with no inoculant), inoculation-am (wrapped immediately after harvest in the morning, with inoculant), control-
pm (wrapped after wilting in the afternoon, with no inoculant), inoculation-pm (wrapped after wilting in the afternoon, with
inoculant). The haylage bales (with diameter 90 cm X height 90 cm) were ensiled in room temperature for two months. The
results showed that the fermentation quality of haylage wrapped in the morning were poor with or without inoculation. The
responses of preference test were consistent with fermentation quality of alfalfa haylage. In the second experiment, four
materials for comparsion were alfalfa haylage-inoculation-pm, haylage-inoculation-am, dried haylage-inoculation-pm and
dried haylage-inoculation-am. The results showed that the palatability of haylage were better than dried haylage. Two pet’s
grade domestic alfalfa hays: fresh prepared and stored were compared with two alfalfa haylages: inoculation-pm treated
domestic alfalfa and imported alfalfa haylage in the third experiment. The dry matter intake of fresh prepared pet’s hay
was higher than it of imported haylage on feeding 3 hours and there was no difference on both bouts and dry matter intakes
among these four treatments before feeding 3 hours. The results showed that medium-size film binding bale wrapper was
applicable for domestic alfalfa preparation and the moisture content of alfalfa was a key factor for determining the ensiling
quality.

Key words: Alfalfa, Ensiling, Palatability.
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Table 1. Ear rows (lines) selection of forage sorghum populations (Hengchun, 2012 spring)

Ear no. Plant height Ear length Steam diameter  Fresh Dry Ear weight H. Sorghic?la R. Solani Lodgilg*g
weight/plant matter ratio resistant resistant  index
cm cm cm g % g level level level
1 251.4% 9.6 38.5%6.6 21103 868.4 1253 27.8 125.8 2 4 1
2 2425%125 392%52 20102 855.8 £ 18.1 28.2 112.5 2 4 1
3 24881102 36.8%9.5 20%0.2 812.4%16.5 27.5 98.4 2 4 1
4 240.2%10.8 36.5%5.8 1.9£0.3 824.4%12.8 28.0 105.2 2 4 1
5 2452+ 8.8 382172 20102 826.8 £ 10.6 26.8 102.8 2 4 1

" Pest resistant levels: extreme resistant (1), resistant (2), mild resistant (3), mild susceptive (4), susceptive (5) and extreme
susceptive (6).
" Lodging index: erect (1), lean (2) and lodging (3).
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Table 2. The agronomic characteristics of different lines of forage sorghum (Hengchun, 2013 autumn - 2014 spring)

Crop season  Line  Plant height Steam diameter Tiller number Dry matter ratio Fresh yield Dry matter production

cm cm % ton/ha

Main harvest

FSHO1 254.5° 2.5 0 30.2 58.8 18.8
FSH02  242.9° 24 0 29.5 58.2 18.2
FSHO3 232.5% 22 0 294 57.4 18.0
2013 autumn FSH04  225.8° 2.1 0 29.8 57.0 17.5
FSHO5 228.8° 2.3 0 29.2 56.1 17.2
FSHO6  232.5% 2.3 0 29.8 56.2 17.3
FSHO7 222.2° 22 0 29.5 58.0 18.0
Ratoon
FSHO1 221.4° 2.2 3.8° 29.8 51.8 15.4
FSH02  218.5° 2.1 3.4° 30.0 50.6 15.2
FSHO3 207.5" 2.1 3.2° 29.5 495 14.6
2014 spring  FSH04  201.6° 1.9 3.4° 28.8 482 13.9
FSHO5 198.6° 1.8 3.2° 29.6 485 14.4
FSHO06 195.2° 1.8 3.2° 29.8 48.8 14.5
FSHO7 195.2° 2.0 3.2° 29.8 48.7 14.5

" Means in the same column without a common superscript differ (P < 0.05).

II.

i SR SR PR BRSBTS 7 (R SR R A R /172 257.8 — 287.5 em ]+ %64 2.2 — 2.5 em
EUFERFRER R 59.2 — 64.2 /A / /AU - FSHOL FEE B RS SV R T 22.2 /N / /N - [ ATA1 2014
RS S B AR RIS Y 47.5 — 53.2 /AME/ AME  DUFSHOL SR BRAE - wop)iE i m]
5.9 NME /AN (F3) -
B 2L B

4585 2013 LERK L 2014 SEEVIARGH 2K FIBETRAEAEREL 2014 5 K 2014 FEE I8R5 AT A R4S
B 5851 FSHO1 B FSHO2 75 % 52 388 & FSMO4 £ FSMO6 37 ih 2 S A i A G R B S & - WL - B
FSHO1 ~ FSM04 & FSMO06 % 3 ([ 2 Byt Bab el » BB/ F s s Rl R S R s e — R G T B
B RS £ 0 St S (5 R T RIS R R -

2015 £/ (= H M) R 2015 8k (JUA BA)) sr it B s SR A i B o Fral R - TS i A bRt
B o BmEEn AL 2015 FEEFRETLER - BURRE LIS HA FSHOL 5h% 279.8 em i » EAELIEER] FSM04

2



157 BRERE T 5 B

B FSMO6 i % 3.8 em Bt - &RFHE R S22 i A - (£ 1.4 em - DEEBDIBRSTE 5.0 ;&% > & %4 FSHOL fi
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Table 3. The agronomic characteristics of different lines of forage sorghum (Hengchun, 2014 spring - 2014 summer).

Crop season  Line  Plant height Steam diameter Tiller number Dry matter ratio Fresh yield Dry matter production

cm cm P T 170037431 [ ——

Main harvest

FSHO1  287.5° 2.5 0 30.4 64.2 222
FSH02  268.9® 22 0 29.8 61.4 21.0
FSH03  262.5° 23 0 29.4 59.2 19.2
2014 spring FSH04  257.8° 22 0 29.8 61.2 19.5
FSHO5  258.8" 23 0 29.8 62.8 20.4
FSHO6  267.8™ 2.2 0 29.8 61.1 19.5
FSHO7  262.2° 22 0 29.5 60.8 19.2
Ratoon
FSHO1  228.4° 2.2 3.5° 29.8 53.2 15.9
FSH02  216.4° 22 3.5° 29.7 53.0 15.7
FSHO3  212.5° 2.1 3.2% 30.1 49.6 14.8
2014 summer FSHO04 — 205.2% 2.0 3.1° 30.0 49.8 14.4
FSHO5  198.8° 2.1 3.0° 29.6 47.8 14.6
FSHO06 189.8° 2.1 3.0° 29.8 47.5 13.8
FSHO7 193.2° 2.0 3.1° 29.5 48.0 14.7

" Means in the same column without a common superscript differ (P < 0.05).

4. 2015 ER(FERmmALEmEE (F © 2015 &)

Table 4. The agronomic characteristics of different lines of forage sorghum in spring crop (Hengchun, 2015 spring).

Crop season Line Plant height Steam diameter Tiller number Leaf/steam Dry matter Fresh yield Dry matter
ratio ratio production
cm cm % e ton/ha -----------

Main harvest

FSHO1 279.8° 2.2° 0’ 34.4° 26.3° 60.1° 15.6"
FSMO04 212.9% 3.8 2.9° 33.9° 28.0° 58.0° 16.3
2015 spring FSMO06 213.1% 3.8 2.6° 32.5° 27.6° 57.7° 15.9°
Sweet sorghum  232.2° 1.4° 3.9° 45.6" 29.8 23.3° 7.0°
Sudangrass 193.3°¢ 1.4° 5.0" 31.4° 25.5° 20.5° 5.2°
Ratoon
FSHO1 251.8" 2.0° 2.5° 31.5° 28.2° 46.5° 13.1°
FSM04 188.5°¢ 3.2° 2.8 34.2° 28.8° 40.2° 11.6°
2015 FSMO06 185.2° 3.2° 2.8 33.8° 27.2° 40.1° 10.1°
Sweet sorghum  198.5" 1.2° 3.5° 32.6° 30.2° 25.5 7.5°
Sudangrass 205.8" 1.0° 4.8 31.8° 27.6° 24.8 6.8"

%<4 Means in the same column without a common superscript differ (P < 0.05).
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2015 4F TR A B EL et BT o MRS 7 DA FSHOL % 257.2 om F 5 » B 5 SRR © XL FSMO4 B
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5. 2015 FERAF s A i EE (RF - 2015 7))

Table 5. The agronomic characteristics of different lines of forage sorghum in autumn crop (Hengchun, 2015 autumn)

Line Plant height Steam diameter Tiller number Leaf/steam Dry matter Fresh yield Dry matter
ratio ratio production
cm cm % ton/ha

Main harvest

FSHO1 257.2° 2.0° 0° 36.1° 28.8" 50.0" 14.4°
FSMO04 199.1°¢ 3.7 2.9° 33.0° 28.7° 51.4° 14.7
FSMO06 194.7° 3.6" 2.8° 34.3° 28.8° 50.0° 14.4*
Sweet sorghum  179.5° 1.4° 2.4° 38.9" 24.5° 16.7° 4.1°
Sudangrass 226.0° 1.2° 4.8 23.4° 29.5° 24.7° 7.3°
Ratoon

FSHO1 235.5° 1.8° 2.5° 32.6° 27.8° 40.6° 11.3
FSM04 181.3° 3.0° 2.7° 32.5° 28.2° 39.8" 11.2°
FSMO06 180.5 3.0° 2.8° 34.1° 28.8° 40.0* 11.5°
Sweet sorghum  170.5 1.2° 2.5° 34.9" 25.2° 26.8" 6.8
Sudangrass 185.1° L.1° 4.8 25.4° 28.8° 25.5° 7.3°

"¢ Means in the same column without a common superscript differ (P < 0.05).

GEE 2015 FEBEPCREIZEIFISAER - BUREES 5 %A FSHO1 Bl5y B8R FSMO04 Kz FSMO06 S5 ih % » HA: 5%
PR B ERL S S IR R AR B P 2 A LR M R LR VBT -
IV. & s

LA FSHO1 ~ FSMO04 5z FSMO06 55 3 {[E§ in & sl Bapr il » BAERA HEE RS = 2 8 i il = g 2 & 1 9 ek
FEZEE 1 9 AHIRM A - Gt 5 @54 > 2015 F£EFR S RINZmE AT CEL R R A 1T AR [F &I
Bralha o BBl 2015 A (LA HEA R 3 H 25 H > NIHEE B 3 H 28 H) - sl E 547 85 —
90 K ( 7N H TA] ) XEULHE -
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=L FSMO4 i = 0 A2 59.1 A/ S - dna FSHOL 202 (1 58.6 3N / AHH ) - 52/ & LAl 2 FSMO04 55
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Table 6. Comparison of 5 forage sorghum lines for agronomic traits and yields in regional trial. (Hsinhua and Neipu, 2015

spring)
Crop season Line Plant height ~ Steam  Tiller number Leaf/steam Dry matter Fresh yield Dry matter
diameter ratio ratio production
cm cm % e ton/ha ----------
Main harvest

FSHO1 301.6" 1.8° 0 37.0° 26.3° 58.6° 15.4°

FSMO04 218.3° 3.8 2.9 38.4° 29.3* 59.1° 17.5*

Tainan spring FSMO06 206.7° 3.5° 2.5° 37.2° 28.2° 56.5° 15.9°

Sweet sorghum  274.9° 1.6° 3.9 43.7° 30.4° 25.7° 7.8°

Sudangrass 255.1° 1.1° 5.4 27.3° 30.0° 25.0° 7.5°

Ratoon

FSHO1 250.2° 1.9° 2.8° 32.5° 27.8° 48.2° 13.4°

FSMO04 186.8° 3.2° 2.7 33.4° 29.8" 42.1° 12.5°

Tainan summer FSMO06 188.2° 32° 2.5 34.2° 28.8" 41.5" 12.0°

Sweet sorghum  234.5° 1.2° 3.5 38.5° 30.0° 25.8° 7.7°

Sudangrass 235.2° 1.1° 5.2° 27.8° 30.2° 24.5° 7.4°

Main harvest

FSHO1 283.2° 1.9° 0 34.5° 29.2° 60.4° 17.6°

FSM04 215.9¢ 3.6" 3.0° 29.0° 29.5° 58.2° 17.2°

Pingtung spring FSMO06 205.1° 3.5° 2.7 28.0° 29.8° 56.8" 16.9°

Sweet sorghum ~ 237.8° 1.4° 4.3 33.2° 29.4° 25.6° 7.5°

Sudangrass 243.3° 1.2° 5.3 23.9¢ 29.4° 23.4° 6.9°

Ratoon

FSHO1 2435 1.9° 2.5 31.5° 30.2° 50.2° 15.2°

FSM04 202.9° 3.5 2.9° 29.5° 29.8° 48.0" 14.3

Pingtung summer FSMO06 188.5° 3.5° 2.8° 28.8° 29.8° 47.5° 14.2°

Sweet sorghum  230.4° 1.2° 4.0 33.4° 29.2° 23.2° 6.8"

Sudangrass 218.3° 1.2° 5.0" 24.1° 29.7° 21.5° 6.4°

"4 Means in the same column without a common superscript differ (P < 0.05).
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Table 7. Comparison of 2 new forage sorghum lines in the regional trial (2016, spring)

Location lines Plant height Fresh yield Dry matter production
cm ton/ha

) FSHO1 300.9%5.1 572102 172103
Yunlin

FSM04 196.6 £ 8.7 57.9+04 18.5£0.5

) FSHO1 293.4%6.8 57.0%0.7 16.5£0.5
Yunlin

FSM04 1904154 56.810.4 182104

o FSHO1 2559172 4531 1.0 13.0£0.8
Miaoli

FSM04 151.4%£39 304113 94108

* 8. EPEESnAREREBRRTER (1HF - 2015 HRHK)

Table 8. Comparison of nutrient composition of new forage sorghum lines in maturity stage (Hengchun, 2015 spring -

autumn)
Crop season Line CP’ NDF ADF WSC Starch
%
FSHO1 7.0 51.2° 33.9° 22.9° 7.8°
FSM04 8.3 52.8° 33.0° 19.9° 7.9°
2015 spring FSMO06 8.7° 53.4° 35.0° 19.6° 10.1°
Sweet sorghum 10.4° 55.1° 35.4° 14.6° 9.5°
Sudangrass 8.0 55.2° 36.5° 18.8 7.5°
FSHO1 7.2° 53.5" 34.1° 22.5° 8.7°
FSM04 8.9° 55.1° 35.0° 20.5° 7.2
2015 autumn FSM06 8.6 58.6° 38.4° 17.6° 9.9°
Sweet sorghum 8.5% 49.1° 32.5°¢ 14.7° 9.6"
Sudangrass 9.6 62.7 38.4° 9.7° 6.8°

a,b,c,d, e

Means in the same column without a common superscript differ (P < 0.05).

" CP: crude protein; ADF: acid detergent fiber; NDF: neutral detergent fiber; WSC: water soluble carbohydrate.

2015 FFRKAE - RS AR E BRI BN HERBESENN 72 — 9.6% ] > DIERFIE 9.6% %5 » FSHOI
o i 0 E R AR E R (8.5 — 8.9%) 5 FIURBAE Y 49.1 — 62.7% > Frim A IHEE R (535 —
58.6%) ; W& 5t B AE T 32.5 — 38.4% [H] 0 BR FSMO6 (it 228 /5 4h - Ho 6% 2 {1897 i 2« ] 6 BH 8 722 52 (341 —
35.0%) 5 AKAVERAKALEYITO 14.7 — 22.5% » Dlin % FSHOL 5 » & FHELAAEK > Bk FSMO6 b 2 4h - Hk 2
{38 s B R AE I B ZE 52 (20.5 — 22.5%) 5 & B 6.8 — 9.9% » LLFSM06 s @ SR K > - Herm AR
R -

VAR

2016 FHEFT 3 {EB9RE R muih S5 AR BelEs - HFERH SR AT RS 5 M2l - FlrplHELE
SENNTT — 10.7% [ > LLFSMO04 % 10.7% fzris 0SS 3ERZ (10.5%) » FSHOL fh Z il - Hobfim iR
BB 52 (8.9 — 9.0%) ¢ tPRAES Y 48.4 — 56.9% i » DUEHESE 56.9% f i > % FSMO4 fz{f > Hék 3 (H
on Z R R (1.8 — 52.7%) ¢ BESEMERAES Y 31.0 — 38.4% [ » HrinZfH L FSMO4 S 2 - Hogk 2 (i
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ZHHIT (34.2 — 34.8%) 1 KIBMEIRAKIEEYII T 13.7 — 25.8% [ > Hrim ZRITE 20% » JLLL FSMO4 [ & &
25.8% i 0 BHEEE 13.7% 52K > #iih % FSHOI B FSMO6 5 2 2 04T (22.5 81 22.6%) 5 BHy& &0 7.0 —
9.2% > FSMO6 (i1 % 9.2% s > EHESR 7.0% K (2 9) -

R9. FEiSRERMAZEBNT (FAT) (IHF © 2016 &)

Table 9. The nutrient composition of new forage sorghum lines (Hengchun, 2016 spring)

s

Line CP NDF ADF WSC Starch
%
FSMO1 7.7 52.7 34.8 22.6 8.7
FSM04 9.0 48.4 31.0 25.8 7.3
FSMO06 10.7 51.8 34.2 22.5 9.2
Sweet sorghum 10.5 56.9 38.4 13.7 7.0
Sudangrass 8.9 52.7 38.1 18.7 8.8
LSD 5% 1.1 3.5 1.9 2.2 1.8

" CP: crude protein; ADF: acid detergent fiber; NDF: neutral detergent fiber; WSC: water soluble carbohydrate.

B R ERFEIRAE - pH /Tt 3.53 — 3.82 [H] » DUERSTE pH (K © ZB&& &5 1° 0.83 — 1.37% » FSHO1
ah B 0 FSMO4 Sh 2 BRGR FT L 2 2l & B (K 0 & E R/ 0.02 — 0.59% fH > DL FSMO6 fh F i &)
FSHO! S &z (i 0 THEEES I 0.09 — 0.34% [ > Frin i AHs T BEE R (0.28 — 0.34%) » &R/ EmRIK 0 Ak
IR 7.28 — 9.45% - 53 5EAI FSMO6 fizf > 7 5e8! FSMO4 fyfl  slBRaE RBUR AT i A B I an Eal 2B R
4 (86.0 — 94.0) (F 10) -

% 10. BEsReRmAZFTERLE (JF © 2016 F£F&)
Table 10. The silage quality of new forage sorghum lines (Hengchun, 2016 spring)

G Acetic acid Proppion acid Butyric acid Lactic acid )
Mz pH Flieg’s score
% DW

FSHO1 3.58 1.37 0.02 0.34 8.45 86.0
FSM04 3.70 0.85 0.20 0.28 7.28 87.5
FSMO06 3.71 1.05 0.59 0.28 9.45 88.5
Sweet sorghum 3.82 1.02 0.09 0.15 8.02 91.5
Sudangrass 3.53 0.83 0.06 0.09 9.31 94.0
LSD 5% 0.2 0.31 0.02 0.03 1.21 2.2

A7 (1989) $3FEpRHE I REE UM (THRAT - JR RS » S50 - Y080 - HAPRAEER (55 - ZEBIRRGYTR ) - 7/
SR L SR S MR S R SRS SRR TEAERY R » 49 FFE i e s s e ke
BB - ACERT FSHOL 37 ih 2 i B FL BN A B + (A2 57 (2000) B TR SR 4k BME RS ot
TR » S BRI + RS 2 T2 B M (T S EL B B AR T 4 (IR
2015) - 5 FSHOL 7t 2 RBRE By A EL AT » Sl BATHIARAE SR T 2 - JRBR(SHEE / ZE82MLL
BB ) SR - S BEATRE M SRR IR o ELS R RO R A R RSB E
I (Pedersen ef al., 2005) © 5 MR 4 B BB BT A Y  ZADN ELISATSE / BESIEL » HLOAR A
(ALE » SIBE VR S - Rana er al. (1984) $R4H BRI ATANEIABRE KRRIFE B 175 om 7045 » 04 AT
FSHOL 2 250 SRS » (DR FF & B B MR R - DR » IS 7 Tl (S R P 75— DF
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DR B A B R R 485K -
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BURSUBENS - RERLEESREEREEYRLAI 0 SN BB R S SR RS A
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Abstract

Forage sorghum (Sorghum bicolor L.) variety (Sh cv. KT1) is a new cultivar bred at Heng-Chun branch of Livestock
Research Institute. This variety has rapid growth, early maturity, lodging resistance and high forage yield, which is suitable
for Taiwan. It is cultivated in hot and rainy season in spring and summer, and the yield of subsequent perennial forage is also
high, which is suitable for ensiling. Forage sorghum can replace forage corn to produce summer feeds during the summer
rainy season and connect to the autumn and winter crops of forage corn. The selection code of this variety was FSHO1, which
is a white seed with red spots line and is resistant to leaf spot, rust and corn borer. It is mildly susceptible to sheath. FSHO1
was obtained from the descendants of the open pollinated population, and was selected according to the agronomic traits and
other external agronomic characteristics in 2011. After line comparison tests, regional trials and local trials, the FSHO1 had
high yield with excellent agronomic characteristics, such as resistance to diseases and insects, drought tolerance and lodging
resistance. Spring crop of FSHO1 has high yield, high plant height and lodging resistance, strong moisture resistance and high
perennial yield in summer. It is suitable for spring, summer and autumn cultivation in Taiwan. The FSHO1 line was named by

the Variety Nomenclature Review Committee on November 2, 2018.

Key words: Forage sorghum, Agronomic character, Selection, New variety.
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(3) National Kaohsiung Normal University, Kaohsiung City 80201, Taiwan, R. O. C.
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Aallp HV W E B H SN F e SHE A R I A RHEN 2 vl T - DUETIRIRA S EER
= o B E R BUE 1 EE + RO + B NEFIR (BFE 10000 1R 0 10 1 1) - FEEEl HEE
R B =y At 36T 1 T R 25 1 8 B A g i ~ FRRAE MR /KL & % (non-fibrous carbohydrate, NFC)
EEVERZYVE AL (in vitro dry matter digestibility, IVDMD) [#1E ; FT B2 FEEF 196 pH 2 0.88 Hi7 81 IVDMD
ES1%  4GAMETE+ PO+ B9 11555 1 FAAFIPHAEER Y - SEILASH SR B
FAHEE + B5F7 (10 = 1) EEBFREBES R AE IR - B8 + B E IR AU R a8k SRk ey 7= > &
ORI Ry Bl fERZERHY 0 ~ 4.5 ~ 9 B 13.5% © % 28 BHYLE 23 kg DA RAYALA- 2 A 4 4H > 7o Bl BFEE T T 2 K% 24
KEgAERE o SNBSS R > FHBRE A AEHE 28.7% Bt HSE09EE A IEIEFEN - HEE + 855000
HORFLA T E R B (R SR B B E R EILAE R (RNIRII4H 3.76% » IRIN=4H115 3.40% - [EiE 9.7% » P <
0.05 ) ILEABHEANNEN MR SHVEE - HEOMFERLAMERETRIR T2 HE + BN INAH i A (R akaE e
= NFC & EfTes2 » PU4HEKE 5484 (neutral detergent fiber, NDF) & (K7 H 42.2% [F{EE] 32.1% » FFIE 20% ;
NFC HI&FH 31.0% B5I0E] 42.8% - Ml e 2 32%  HEEEIMNG{E A4S M bR SR RAVETRHERE » (2 Ryt
FUAERRR - B H SN U AUE R FORBY T RN - DO faie &8 43 NS I - S 0 R BB MR RE -

BREEE - GREER ~ BB ~ FLAEER  FREEEMERKILEY) - BN -

4

AT 10 AR > EEREPRE R EAN TR E B EAS A S - (RN & R = A A R BRIR HY 5 B > B REAK
e PEREYIEIMIE - EREEZRZE - NILFZ SR ERUETHE 7 BN EEE R E
i o Aete HAAERA S T EVE R R - DUE DB SR - FREAEERA ~ (eERSEIER M IREERIT -

HIA SR BB AR B ARy a] oy s > 0 B AT 2T Rtk E TR T - DRI & T SR EY)
AYERTRHEATH - DAF 7 A T S R E e dn I LRI YRV & R S R A - WSS E S BN i oh i i e
> BEG REFARE AHBELECE ~ $587 5 SR SRR R IS A B o] DU S ER G T B AL R EEE 8
— 20 kg EREAB A EIAE (9 27.8 kg ) BAFLanat - (H AT HRHE R AR (1.25 vs. 143> AL /EZVERER)
(7R > 2013); DUBALE B Bl 1ok BE R e A B R B R BREFJFLH PR RS 62 H - JE15. 73 g Ay H M EE -
FERENII R n] Z ALY 16% (J05F > 2014a ) DUELEF e ERAFHIRE B/ B FR DD LSRR - (SRIE R
B RERETZAL 4%  FELYIREE (2.44 kg) HLILE (2.40 kg) HEANIIE I (7351 5 2.29 B2 2.30 kg ) Ry
W5 > HEELAL AR T AR 8% (SB5F © 2014b ) DULBEEFH PRI L ALFERET - 155 23.5 kg
WHLE > BT RFET IRET] 9 kg (7RFE > 2014) -

IR RE 106 FREEFEHERBUR (TTEIREEZ R G > 2017 ) KEAVREIE T = F P hE] 3,188 24
B - EEE 4,674 AW SR EEG ST T HEREERE - CAGRIRIINARS - HARSINYEEE

|

() TR EZE B g E BT se s 5 2619 5% -
Q) (TEbtE e Z B g s AT e E -

Q) TEbtREZ B g T EAB TG -

D TTBIRREEZ B & E T E RS -

(5) #EN/EFE > E-mail © ctchang@mail.tlri.gov.tw °
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RIE & - EOEHEER R EeknEE R TEARENZ THEELAE HwmEs) - HHEvE
fEE AR E R EE 10,310 AH > FEES 241,694 AN - fELL 15% FIMLERE - BFHEFINMLEL R 36,254
O SRR H EE S ML ALK B T © BIFEVIHY A LA HEAC S F B AL R P S 5 U5 1) (HEHS LA RELL
M B B R R | T -

fREE FESHIHIA T (trypsin inhibitor) J& i (7 A£ BRI P RIS TE AT (Kunitz, 1947) > IR EHIFRLEHE
Bl PR A (B EL A 2 B A Y S MR B AU A R BE (Pacheco et al., 2014) - HEE BAYIRRAIBRE S BBANHIA 1
JETE - BANGIR TR R R AR PR A REED 3 BBk (2255 » 2016 ) > FEARAT 101 — 104 S35 45 6 R AR
Feas Rt - BURER T E&IN - BER AT DU AR £ oRHY 50% — 100% » {HH & HEEEUUE R 20% — 30% »
IEHHEMAET S ESERAIRSHIRENE - R EHEERMERI R BT AR ERTH BEE e
BB E SCEY) g - TS RE R (R R B BRI T E M M DA S P e P R I - B3 3
FHMNIE WIS B RIEYIESCHE IR R BRI A HUT5eEE - BAAKE SR THY HAE -

MFERTTE

KB TEGt R R B EE e R A S ET > SBE 2R - TEEE BN A EE
AEpFrEREY e/ NEES 107-42 SEHEZETE -
L HE+ B + B E IR R
RS E 5075 8 DA H S5 S i FE FC B B 36 S A AR B E okl - DURTE R L BB R Rk - &%
SyRIFERT H R TS - HUS-&47 300 kg () > DIBRRZ (ORHZYVE SEEM WG E 2 (G TR 1> DL 1/10 SE)EE AR
PE - BEETHEE 10 - EEIE0 2 BER7 1 LLAI - WRGR AR HEE 0 © BEAE 10 @ Bhe7 1 4 11 AT - S4HEFRHEK
BC U7 EEBDR AN ZER RN R EMEB/KES T » BUEREEY 11 ke BFEAVNEFITE > R 3 B - fRREMIA
JEFORHE it B 5 PR PRAHD R B i > T /KA Btz b pR B > HIE pH HELVE B Ry - FiR—E B 1&FE - F
FAETTEREREDHNE o PR E LR BT S ETTE IR KR 40 ~ T ~ Wi M FLEE 2 & 7717 (Jones and
Kay, 1976) » fE#aRk S48 E B H /7EL - FHK Flieg’s FHPRHLE L33 (Flieg, 1952) 5T REMETE - SR ER
o7 ~ BRERMGRE S E R FAE N BRI AR K EF IR T 2% -
BIEYINAEEB RN > AXGUEEEE B TR —EfENS - HE a7 AEFGNE ] » FERERR
107 4% 8 IR A HEE + BhF7 10 - 1 BFELLE] - BUERGBES ITRILY 55 AW oA A-aiaslinA - HE
EIMEHATR S R BRAE E R E R TSI T AT A E - /NEEBUKEFrsiain A 2 SN TR
IKZER pH By 4.49 ~ #29E (dry matter, DM) R] % 30.8% ~ #H7E [4'&E (crude protein, CP) {£ 4.3% ~ &= thIEE
& > {HIEGER4E T K L&) (non-fibrous carbohydrate, NFC = 100 — CP — NDF — EE — Ash, NRC 2001) Eidzt4%
H2WVE H(ESR (in vitro dry matter digestibility, IVDMD) RIIFEE = » 43RS 80.9% B 92.7% - NIt —fE =M b
RNSRERIRPRR (£ 1) « BEREFEG TR HEEE SN LAV B b BB E N E B IR HY A £
AR HEEP—F (R 1) BEXKE/KESEL 80%  /KEK pH 52 6.92 ~ CP &5 £ 13.6% > NFC (£
19.5% ~ d4e & 8 S EH LR AT LU 73.6% (£ 1) » BUR SRR 7 e i #E ik BRI EF IR ( pH R
&) (HEAME RN R - FERE AR EEY)—E s LREREOR < HEE + 2657 (10 © 1) AR HEIT
ATAY4H A Fs 9.2% (CP) ~ 22.8% (NDF) ~ 57.9% (NFC) f 80.7% (IVDMD) » %7 HY ISR = 5 FoRHHVEZYE ~
EHE - BENEE S HEREENEEEMERIRT (1) -
L HEE + B AR L AL A e 2 e
() sEgssEt
BAlRE B S PR BLRIE 5] NRC (2001) FLAE B R 2 » 3t A& 25 kg W52 4R & HifE (total mixed
ration, TMR) - fafEH FORFIHR - EE025 - HEE + 257 (10 1) FHPkl - BUERaF R ~ 26572 - KERk
K~ REMREAR — KEMBSEE R - R A HEH + B ERIREERND - HEE + B ET
AR AR R~ R SRR Rk 7 = BRI Ry BERERZ Y 0 (BIHR4H ) ~ 4.5 950 13.5% >
JRENEEH &5 TMR 143 BRI 0 ~ 3 ~ 6 B¢ 9 kg ( BREAR ) - B EMEERER - HEE CPRELLANMAAZES
e/ EAREA o VUHEIEIVERL - BIEY) B RIELHI B4y S ez 2y 1/3 - sF4Naaaic i imnsk 2
BEFEE HE AR 23 kg DL EAVTTRDLFLA 28 H - HAL R P9/ 25752 kg » BAR IR 1.43£0.79 5 »
R EE 39 Ry 608 £ 59 kg o AFRHKALE - FAREIRGE AW TR 4 41 > S48 BIRFEE T E UK B A2
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HIPUARAR - B BRiETT 24 RICEH | 200 HABanT 14 RBETEREER - 1% 10 RBIEAEREEH - 55 2 G
SRR A (HDIREREE 1 TGk s R A
# 1. HeeaEslh B e 2 Hm (FIrET > 824 %)
Table 1. Compositions of ingredients before ensiling in sweet potato feeding trial (DM basis)
Sample pH DM' CP EE NDF ADF ADL Ash Ca P IVDMD
2
SSP 4.49 30.8 4.3 0.70 11.4 34 ND 2.73 0.10 0.13 92.7
(Small bag)
SP 6.92 19.5 13.6 3.40 51.7 37.1 5.15 11.8 0.60 0.26 73.6
(Small bag)
SSP
. 5.01 232 3.5 1.04 13.7 8.5 --- 7.21 0.24 0.25 82.3
(Big bag)
SS.P +WB(10:1) 4.12 28.5 9.2 2.22 22.8 10.7 -—- 7.95 0.27 0.48 80.7
(Big bag)

' DM: dry matter; CP: crude protein; EE: ether extract; NDF: neutral detergent fiber; ADF: acid detergent fiber; ADL: acid
detergent lignin; [IVDMD: in vitro dry matter digestibility.
* SSP: sub-quality sweet potato, SP: soybean pod, WB: wheat bran.

%= 2.

{ay L FLA- H S A U BRr B RRC U7 Bl oy (F22k %)

Table 2. Diet formulations and compositions for Holstein lactating cows in sweet potato feeding trial (DM basis)'

Rate of SSP + WB silage in diet DM' (%)

Items 0 4.5 9 13.5
Ingredients and rate (%)
Corn silage 27.4 (20)" 27.4(20) 28.0 (20) 28.6 (20)
Alfalfa hay 7.2 (1.5) 7.2 (1.5) 7.4 (1.5) 7.5 (1.5)
Wet brewer’s grains silage 9.5 (6) 8.0 (5) 6.5 (4) 5.0(3)
Soybean hull pellet 19.5 (4) 17.1 (3.5) 13.0 (2.6) 10.2 (2)
SSP + WB silage 0 4.4(3) 9.1 (6) 13.9 (9)
Wheat bran 49 (1) 3.9(0.8) 3.0 (0.6) 2.0(0.4)
Soybean meal 0 0.5(0.1) 1.0 (0.2) 1.5(0.3)
Concentrate’ 31.5(6.5) 31.5(6.5) 32.1(6.5) 31.3 (6)
Total 100.0 (39.0) 100.0 (40.4) 100.0 (41.4) 100.0 (42.2)
Analyzed compositions, %
Dry matter (n = 20)’ 49.2 47.5 46.9 46.2
Crude protein (n = 4) 16.9 16.5 15.8 15.4
Neutral detergent fiber 42.2 36.1 33.1 32.1
Acid detergent fiber 23.5 21.3 18.9 19.8
Non-fibrous carbohydrate 31.0 38.1 41.6 42.8
Ca 0.81 0.77 0.77 0.75
P 0.36 0.33 0.34 0.36
Estimated NE, Mcal/kg' 1.60 1.60 1.61 1.62
Forage : Byproduct : Concentrate 35:34:31 35:33:32 35:32:33 36:31:33

' DM: dry matter; SSP: sub-quality sweet potato; WB: wheat bran.

* Each 100 kg concentrate contained ground corn 56.6 kg, soybean meal 29.6 kg, fish meal 3.1 kg, molasses 3.0 kg, salt 1.0
kg, limestone 2.1 kg, dicalcium phosphate 0.4 kg, K,CO, 1.0 kg, NaHCO, 1.5 kg, urea 1.1 kg, vitamin premix (A, D, E) 0.4
kg, and mineral premix (Cu, Zn, Mn, Co, I, Se) 0.2 kg.

* Values for DM were averaged from 20 samples. Values for the other contents were averaged from two trials, one for each
trial, which were sub-sampled from two original samplings.

* Values in parentheses indicated the as fed quantity, kg, in diet.
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Fig. 1. Changes of pH (A), neutral detergent fiber (NDF, B), acid detergent fiber (ADF, C), crude protein (CP, D), and in

vitro dry matter digestibility (IVDMD, E) values of 11 SSP + SP + WB (from 10:0:1 to 0:10:1, X axis) before (¢)
and after (m) ensiling, where SSP, SP, and WB represented the sub-quality sweet potato, soybean pod, and wheat bran
separately.

FREEY pH AEE —an B 51T RFIARIRTSE e B 2 R A Rty pH #E[EI(E 3.5 — 4.0 (Bender
and Bosshardt, 1939) - TR S ER FIARATAVIERE - SR ERS/KEEOR pH EIIR NE - HEE + BEX
+EKFZ 10200 151461 LAY 7 RFRHREY pH (EHD A FEEE] 4.0 LT (3.86 — 3.98) » BE ALY 4 48 (H
HI -0 BEKT — 10 R 1) AIEEE pH R 4.03 — 437 #E - 11 HHFE + BEE + BFIRITAR
BRI BRI R - JBER > AR T RS E S (K o 11 B IR E P S RV B S H A R R E IR — 2L
(& 2) > 11 R ERr B E B R (81 — 100 51 ) (Flieg, 1952) FVAHEE + BEI +£57 73 1 1 5|5
S5t 1 =41 FFOTEESL — 82 9 10 1 B8 2 1 WsHINE BAFFRAY 80 7  (RIZF IR ST ~ FFor 8L
ILEAER B AR B R - HEEDIHEE + B + 5587911 1 (pH 3.88 ~ DM 34.6% ~ CP 8.1% ~ NDF 14.7% ~
ADF 8.0% ~ ADL 1.60% Fz IVDMD 87.0%) Bl HE + BT 3 + B8 F 5:5 1 (K FF B 3.97 ~ 28.0% ~ 11.6% -
29.2% ~ 17.8% ~ 3.19% Jz 78.6%) TLiERC T4 & » Al UMM R B/ RGN BIE A kR 2% -
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Fig. 2. The organic acid contents and silage quality scores of 11 SSP + SP + WB silages. See the abbreviations in Fig. 1.

I HEE + 357 (10 © 1) FRHERTL I e

FAIAESE + B557 (10 1 1 @8R ) ALt By TR EORMIT 2 ST s AR 3 » DUSETARR 353

PR AR 2 o AT BR T H 35 + R AR UM AR B IR (22 1) » FRAIAFF T AR 53 315 TMR

Bt 77 » CP 8 NDF 455 i 573 HL NFC AT ERE 5T » F5HAT CP 9.2% e 7.4% £ > 7374 NDF 11y

22.8% WXE R ENY 18.1% fs » HFAT NFC 1Y 57.9% WEREREN 64.3% Bk - 172 FIEZ kg CP B NDF
B + S5 R DL AT (65 . NFC BRI B DI B R A3 JER (%2 ) -

3. ROLAAH e a6 T R (F2E %)

Table 3. Compositions of major feed ingredients used in sweet potato feeding trial of Holstein lactating cows (DM basis)'

Ingredients pH DM' CP NDF ADF EE NFC IVDMD
Corn silage 3.84 243 10.9 479 28.1 3.18 30.3 70.4
Alfalfa hay -—- 93.8 16.0 48.1 39.2 1.50 26.9 64.0
WBG silage’ 4.36 31.2 30.3 51.5 20.1 10.2 4.4 62.9
SBH pellet - 91.9 11.7 66.4 471 2.26 14.8 83.2
SSP + WB silage 3.66 349 7.4 18.1 11.7 2.75 64.3 81.7
Concentrate - 91.4 22.2 11.1 3.6 2.98 54.0 93.9

' DM: dry matter; CP: crude protein; NDF: neutral detergent fiber; ADF: acid detergent fiber; EE: ether extract; NFC: non-
fibrous carbohydrate; IVDMD: in vitro dry matter digestibility;.
> WBG: wet brewer’s grains, SBH: soybean hull.

HEE + BRI REM LI T LB E > EREWIFERZYEREE - R R AREAVE
SR RABEVRE (LT P = 0.09 ) - VUHASEE M AR o BLAGEE H S BAVFSREHAT (= 4) - &
REREHE + BEONIIENPEIMREE - BARIEREHEK 19.6 kg ZIARI0 13.5% 4HHY 22.8 kg - 4
Ml 3.2 kg > HfEEE 16% (CRD, P = 0.039) - 5GE LIKEE T - IRII=4HAVER & & P39 21.8 kg BEE S iR IR I0HY
I 11% (P = 0.023) - GRIARIIHEE + B85 4.5% — 13.5% WEARRER R - EILEIIHREETRER
HEA BB > AERIRAERT DRI TR inevEss - S e R =885 25.7 kg »
WA NIIERE IO 1.6 kg (P = 0.31) « FREEAVHEIIE > RIFAEABHPEI > WEMEAVFRIAMENNE E > HILEEF
BRI (AR /YR ER) AREAIEEE - GIRIRIIHE + B8 =8 SRR RIIRERE - BRI
RFEEE] P = 0.023 AYBE A F/KAE » =IRINAHRY AL R P45 3.40% » B TRANAHEEY 3.76% (1K 0.36% » [l 2
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9.7% ° AR E B IIEC & AL EA M INEVEE - NIEEPUAHA-ERBRFLRER (A8 /FERER ) 1T - R
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Table 4. Effect of dietary addition of SSP + WB silage on milking performance of Holstein lactating cows

Rate of SSP + WB silage in diet DM' (%)

P-value
Items 0 4.5 9 13.5 P-value® Contrast’
Cow No. 13 12 14 13
BW change, kg 0.28 0.49 0.43 0.33 NS NS
DM, kg’ 19.6° 20.5% 22.1% 22.8° 0.039 0.023
Milk yield, kg 24.1 25.1 25.4 26.5 NS NS
4% FCM, kg 23.5 22.7 23.4 235 NS NS
ME 1.23 1.23 1.14 1.16 NS NS
Milk compositions:
Fat, % 3.76" 3.39® 3.45® 3.35® (0.13) 0.023
Protein, % 3.63 3.42 3.61 3.58 NS NS
Lactose, % 4.80 4.67 4.84 4.85 NS NS
Solid not fat, % 9.13 8.80 9.15 9.18 NS NS
Total solid, % 12.9 12.2 12.6 12.5 NS (0.09)
Urea N, mg/dL 13.6 14.1 14.5 14.5 NS NS
SCC, x 10*/mL 26.1 31.4 36.6 30.2 NS NS

' DM: dry matter; SSP: sub-quality sweet potato; WB: wheat bran.
? Two statistic methods were used, CRD w/ covariate and Contrast, 0% vs. 4.5 - 13.5% groups.
* BW: body weight; DMI: dry matter intake; 4% FCM: 4% fat corrected milk, milk yield x 0.4 + milk fat yield x 15; ME:
milk efficiency, milk yield/DMI; Urea N: urea nitrogen; SCC: somatic cell count.
“*¢ Means in the same row with different superscript differ significantly (P < 0.05), When P value close to 0.10, it was
shown in parentheses to indicate the tendency. NS indicates not significant (P > 0.05).

FELCE Rz s ST - ANIIHEE + B E R =EE R R R0 - EREANEI - A RHEAEIIELER
Wit R AR (fRAL AR RS SRS HE ) HUiRI T - EERERIPRERI R AU 22 73 il Ry B IR AE HY
99% — 105% > ¥4 101% » FoR(EBRER] (B4 10 — 11 ) DA HEEINGHTER 1.6 TTER > &k
045 — 13.5% HE + BB ST SURMEE R SRV (R 5) - fEEEREUNH HIE A DUE R
CEREACR - AR FLAERIE(RE] 3.40% Fr o] REfURAYVA-E R B (R SER. - W07 8 & Ay H 3R 2 EHRY
i
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Table 5. Evaluation of economic benefit of dietary addition of SSP + WB silage for Holstein lactating cows

Rate of SSP + WB silage in diet DM' (%)

Items 0 4.5 9 13.5
Diet price, NT$/kg DM’ 10.5 10.4 10.4 10.2
Diet fee, NT$/cow/day 206 213 230 233
Milk price, NT$/kg 28.9 27.7 28.3 28.1
Milk income, NT$/cow/day 695 696 720 745
IOFC, NT$/cow/day’ 489 482 490 511
IOFC, % 100.0 98.6 100.2 104.5

' DM: dry matter; SSP: sub-quality sweet potato; WB: wheat bran.
* The price for SSP + WB (10:1) was NT$ 1.9/kg (as fed basis).
* IOFC: income over feed cost.
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AYHBE SRR + BRI =4 S IR BUERERE (83 ) TR R s H
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W E(ES 28.7% RMTRIAF5E0E » R PP ARSI « BRI s PP DU MR S VR « H86 + 25
RS STRLL BURIIP A SR - RTINS R TRRRS  TTLUAIE 64.7% HOBLE EBGHIHIET-5
P - BEEEEE + BT RLR IR ST O NV TS M 2 B 7.2%  12.7% R 16.8%
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Table 6. Change of the trypsin inhibitor activity (TIA, %) of ingredients and diets in sweet potato feeding trial by Holstein
lactating cow'

SSP’ fresh SSP + WB SSP + WB SSP + WB SSP + WB SSP + WB SSP + WB

Items fresh Ensiled 0% 4.5% 9% 13.5%
Mean * SE 98.2 96.9 69.1%£17.1 64.7%3.5 69.314.0 729193 75.616.7
Ensiling effect - 100 -28.7 - - - -
Diet effect --- --- --- 100 +7.2 +12.7 +16.8

" TIA was valued by comparing the color reaction between the sample and the pure trypsin reacted with BAPA (benzoyl-DL-
arginine-p-nitroanalide hydrochloride).
* See footnote in Table 1.
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Fig. 3. Speculation of the reason for sharply decreased milk fat percentage of SSP + WB addition groups in sweet potato

feeding trial using Holstein lactating cows. See Fig. 1 and 2 for the abbreviations. The X axis represented the diet
ingredients and diets added with 0 to 13.5% SSP + WB silage.
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Abstract

This study is aimed to explore the proper ensiling method for domestic sub-quality sweet potato (SSP) and its
feasibility as a feed ingredient for lactating cows. Eleven silages constituted of SSP, soybean pod (SP) and wheat bran (WB)
sequentially from 10:0:1 to 0:10:1 fresh weight ratios were formulated. With the decrease of high starch SSP and increase of
high fiber SP, non-fibrous carbohydrate (NFC), the in vitro dry matter digestibility (IVDMD) of the silages were decreased
and crude protein and fiber content increased. Ensiling effectively cut down the pH value by 0.88, decrease [IVDMD by 5.1%,
but has little effect on the crude protein and fiber contents. Due to the good quality, SSP + SP + WB silages from 9:1:1 to
5:5:1 ratio was recommended. In the feeding trial, silage formulated by SSP + WB at 10:1 fresh weight ratio was used. By
substituting the wet brewer’s grains and soybean hull pellet, SSP + WB silage was added into diets by 0, 4.5, 9, or 13.5% (DM
basis). A total of 28 Holstein cows, with daily milk yield above 23 kg, were randomly assigned into four groups and group
fed for 24-day feeding twice. Results showed that ensiling decreased 28.7% of the trypsin inhibitor activity in SSP. The main
effect by adding SSP + WB silage was the high DM intake and the low milk fat percentage (control vs. three adding groups,
3.76 vs. 3.40%, P < 0.05). Milk yield increased following the increasing addition of SSP + WB in diets. The low fiber and
high NFC contents in diets may attributed to the response. NDF content was decreased by 20% from 42.2% to 32.1% and the
NFC was increased sharply by 32% from 31.0% to 42.8%. SSP is an feed ingredient of high energy and digestibility for dairy
cows. To avoid the milk fat reduction and the possible rumen acidosis, it is suggested that adding SSP in diet to substitute
the corn in the grain mixture. This can balance the diet nutrition and maintain the rumen health and the cow milking

performance.

Key words: Feed resource, Holstein lactating cow, Milk fat, Non-fibrous carbohydrate, Sub-quality sweet potato.
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Abstract

The purpose of this study was to evaluate the effects of dietary crude protein (CP) and metabolizable energy (ME) levels
on growth of White Roman geese from 4 to 8 weeks of age (WOA). Experiment was a 2 x 3 factorial arrangement with two
CP levels (13 and 15%) and three ME levels (2, 400, 2, 700 and 3,000 kcal/kg). Results showed that there was no difference
on feed intake or BW gain for the geese fed either the 13 or 15% crude protein diets. The feed conversion ratio (FCR) of
geese providing the 13% CP diet was significantly (P < 0.05) better than that giving the 15% CP diet. Calculating the protein
intake of geese, a 38.2 g/goose/day protein intake was sufficient for BW gain of geese from 4 to 8 WOA. The decrease of
dietary ME significantly (P < 0.01) increased the feed intake and BW gain for geese fed 13% CP diet from 4 to 8 WOA. The
FCR was improved by increasing dietary ME. In conclusion, the provision of 13% crude protein with 2,700 kcal/kg ME diet
was sufficient for the geese growth from 4 to § WOA.

Key words: Goose, Crude protein, Metabolizable energy.

Introduction

White Roman goose is the most popular domestic goose in Taiwan (more than 95% of the market). Concerning goose
meat production, geese are sold at 12 weeks of age (WOA) and slaughtered between 13 and 15 WOA. From 80 to 90% of
marketable body weight of geese can be achieved at 8§ WOA. In the UK, geese are marketed at 9 or 16 WOA when they have
the first or second set of feathers, or when they are in the complement moult stage after 20 WOA (Stevenson, 1989). In two
review papers, the CP requirement of domestic geese was found to be from 140 to 200 g/kg during growth period, (Saleyev,
1975; Allen, 1983). Allen (1983) suggested that dietary CP contents should be 160 and 140 g/kg for the periods from 5 to 6
and 7 to 9 WOA, respectively. Saleyev (1975) recommended that the dietary CP content should be 180 g/kg from 4 to 9 WOA.
The higher CP concentration diet from 180 to 220 g/kg had no advantage in BW gain of Embden geese (Summer et al., 1987).

The metabolizable energy (ME) content should be 2,916 kcal/kg from 4 to 9 WOA (Saleyev 1975). The range of grower
diets ME concentration from 2,629 to 3,107 kcal/kg had no significant differences in the weight gain of Italian Legarth geese
(Stevenson, 1985). A 15% CP and 2,900 ME kcal/kg diet was recommended for growing geese after 4 WOA (NRC, 1994).
These studies show that the choice of dietary CP and energy had a broad range from 14 to 22% CP and from 2,629 to 3,170
ME kcal/kg. This implies that a low CP or ME diet may be useful for domestic White Roman geese.

In general, giving the same diet to domestic geese from 4 to 12 WOA is recommended. The BW of White Roman
geese can achieve about from 80 to 90% marketable body weight at 8 WOA. This implies that the nutrition requirements
of geese before and after 8 OWA are different. This study evaluates the effects of different CP and ME levels on the growth
performance of White Roman geese from 4 to 8 WOA.
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Materials and methods

I.  Geese and dietary treatments

The 1-day-old White Roman goslings were obtained from Changhua Animal Propagation Station, COA-LRI. The
goslings were given starter feed (CP 20% > ME 2,900 kcal /kg) until 4 WOA. A total of 192 geese (4 WOA, 28-d-old)
were randomly assigned to 6 dietary treatments, each dietary treatment with 4 replicated pens, each pen with 4 females
and 4 males in a 2 x 3 factorial arrangement experimental design. Two dietary CP levels of 13 and 15% each containing
2,400, 2,700 and 3,000 kcal ME/kg (Table 1) were used from 4 to 8 WOA. Water and feed were provided ad libitum
throughout the experimental period. Feed consumption and body weight were measured weekly. The FCR was calculated

by feed consumption and BW gain.

Table 1. The composition of the experimental diets

CP, % 13 15

ME, kcal/kg 2,400 2,700 3,000 2,400 2,700 3,000

Ingredients, %
Yellow corn 53.10 60.10 67.10 50.30 56.40 62.50
Soybean meal 11.50 14.57 17.65 17.90 20.87 23.85
Wheat bran 25.25 13.73 2.20 21.65 10.83 0.00
Rice hulls 7.00 6.75 6.50 7.00 6.75 6.50
Limestone, pulverized 0.80 0.80 0.80 0.80 0.80 0.80
Dicalcium phosphate 1.60 1.60 1.60 1.60 1.60 1.60
Salt, iodized 0.30 0.30 0.30 0.30 0.30 0.30
Choline chloride, 50% 0.10 0.10 0.10 0.10 0.10 0.10
Soybean oil 0.00 1.70 3.40 0.00 2.00 4.00
Vitamin premix' 0.20 0.20 0.20 0.20 0.20 0.20
Mineral premix’ 0.15 0.15 0.15 0.15 0.15 0.15

Calculated values
CP, % 13.0 13.0 13.0 15.0 15.0 15.0
ME, kcal/kg 2401 2701 3002 2401 2703 3004
C fiber, % 8.00 6.9 6.0 8.0 7.0 6.1
Ca, % 0.78 0.77 0.77 0.79 0.79 0.78
Available P, % 0.41 0.39 0.38 0.41 0.40 0.39
Met, % 0.225 0.230 0.235 0.251 0.256 0.260
Met + Cystine, % 0.455 0.467 0.478 0.510 0.520 0.530
Lys, % 0.791 0.822 0.853 0.934 0.964 0.994

Analyzed values
Crude protein (%) 14.1£0.08 13.810.04 13.9+£0.57 15.610.02 15.410.02 15.1£0.08
Ether extract (%) 3.0%0.03 491033 6.1+0.53 3.410.33 521074 6.910.96

' Provided per kilogram of diet: Vitamin A (retinyl acetate), 20,000 IU; vitamin D, 4,000 IU; vitamin E (DL-o-tocopheryl
acetate), 40 1U; vitamin K;, 6 mg; vitamin B, 4 mg; vitamin B, 10 mg; vitamin B, 6 mg; vitamin B,,, 0.06 mg; nicotinic
acid, 60 mg; pantothenic acid, 20 mg; folic acid, 4 mg; and biotin, 0.4 mg.

? Provided per kilogram of diet: Fe, 150 mg; Cu, 22.5 mg; Mn, 120 mg; Co 0.38 mg; Zn, 75 mg; I, 1.3mg; Se 0.23 mg.

" Mean * SD.

II. Feed composition determination

The crude protein and ether extract of feed samples were determined by Livestock Research Institute Feed Analysis
Center, which using CNS 2770-5 method and CNS 2770-4 method, respectively.

II1. Statistical analyses

The data of experiment were analyzed with General Linear Model (GLM). The ANOVA option of GLM as a 2 x 3
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factorial arrangement of dietary treatments with dietary CP and ME as main effects were used with SAS software (SAS
Institute, 1996). The differences of growth performance between the 6 dietary treatments were compared by the Tukey's
Studentized Range Test when probability values were significant (P < 0.05).

Results

The effects of dietary CP and ME levels on the growth performance of geese from 4 to 8 WOA are given in Table 2.
There were no significant difference in feed intake or BW gain between 13 and 15% CP levels during this period. Whereas,
the FCR (feed intake / BW gain, kg : kg) of geese fed with 13% CP diet was better (P < 0.05) than those fed with 15% CP
diets.

Table 2. The effects of CP and ME levels on growth performance of White Roman geese from 4 to 8 weeks of age

Item Feed intake BW gain Feed conversion ratio
(g/day/goose) (kg) (feed intake / BW gain, kg : kg)
CP levels, %
13 292 1.93 425
15 302 1.93 438"
ME, kcal/kg of diet
2,400 317° 2.03° 437
2,700 302° 1.91° 4.43°
3,000 274° 1.85° 4.14°
P-value
CP 0.0826 0.8919 0.0372
ME 0.0001 0.0025 0.0028
CP x ME 0.0800 0.0781 0.3323

“® Means within a column that without a common superscript were significantly different (P < 0.05).

The effects of dietary ME levels significantly influenced (P < 0.05) the feed intake, BW gain, and FCR in this growing
period. Feed intake and BW gain were increased by decreasing the dietary ME levels (P < 0.01). The highest and lowest FCR
was 4.43 and 4.14 from the diets containing 2,700 and 3,000 ME kcal /kg respectively, and the lowest FCR significantly (P <
0.01) better than others.

No significant interaction between CP and ME factors had been detected in feed intake, BW gain, and FCR. However,

the P values of feed intake (P = 0.080) and BW gain (P = 0.078) were low. This indicated that CP and ME interaction factor
to feed intake and BW gain tended to interact.

Discussion

I. The CP effects on the growth performance of geese

A low CP diet suppresses the appetite of chicken (Leeson et al., 1993). The feed intake of geese fed with the 13 and
15% CP diets had no significant difference (P = 0.08) in this study (Table 2). Similar with chicken, a lower feed intake (292
g/day/goose) was obtained from the geese fed with the lower 13% CP diets. It seems that the effect of low CP diets was
to suppress the appetite of geese. The 13% CP diets had lower feed consumption and the same BW gain of geese fed with
the 15% CP diets. However, the FCR of geese fed with the 13% CP diets was significantly (P < 0.01) better than those fed
with the 15% CP diets. We concluded that the 13% CP level diet was useful for the growth of geese from 4 to § WOA.

II. Higher energy diet resulting better FCR on geese

Higher energy diets had better FCR on the broilers at 6, 7, and 8 WOA (Holsheimer and Veerkamp, 1992). The most
critical nutritional factor for Pekin ducks is dietary nutrient density. Giving higher dietary ME concentration had better
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FCR was also found in Pekin duck (Zeng et al., 2015). The same result was found in this study, the geese from 4 to 8
WOA given higher energy diets had better FCR (P < 0.01) (Table 2).

The relation between energy and feed intake of geese

Morris et al. (1968) indicated that the effect of changing dietary energy on growing birds is dependent on the
capacity of birds to alter feed intake to meet demands. Veldkamp et al. (2005) reported that feed intake decreased linearly
as dietary energy increased in turkeys. Increasing diet energy from 2,500 to 3,250 ME kcal/kg, showed a decreasing
feed intake from 318 to 273 g/day/goose on White Roman geese from 4 to 8 WOA (Wang et al., 2004). In this study,
increasing dietary energy from 2,400 to 3,000 ME kcal/kg of diet could decrease the feed intake from 317.1 to 274.0 g/
day/goose in the geese from 4 to 8 WOA of geese (Table 2). Changing the dietary energy from 2,500 to 3,250 ME kcal/
kg, the geese had the ability to alter the feed intake to meet geese demands (Wang et al., 2004). We concluded that geese
have to adjust their feed intake with diet ranging from 2,400 to 3,000 ME kcal/kg.

IV. Protein and essential amino acid intake of geese

The 15% CP level of grower diet was recommended by NRC (1994). The White Roman geese giving 15% CP diets
under relative high and low environmental temperature, we calculated protein intake of the geese were 44.3 and 50.6 g/
day/goose, respectively (Wang et al., 2004). In this study the BW gain of geese fed with 2,400, 2,700 and 3,000 ME kcal/
kg under 15% CP diet had no significant difference (Table 3). The 3 groups giving 15% CP diet had similar calculated
protein intakes (47.0, 46.7 and 42.6 g/goose/day) and BW gain (1.99, 1.91 and 1.91 kg/goose) from 4 to 8 WOA,
respectively.

Table 3. The growth performance of White Roman geese between 4 and 8 weeks of age

CP, % 13 15

ME, kcal/kg 2,400 2,700 3,000 2,400 2,700 3,000
ME/CP ratio 185 208 231 160 180 200

8 weeks body weight (kg/goose)” 4.6 +0.4 44104 43105 45105 44104 44106
Body weight gain (kg/goose) 2.08+0.07° 1.92+0.09° 1.80£0.10° 1.99%0.10° 1.91+0.07° 1.91%0.11%
Feed intake (g/goose/day) 321+14°  294+11™  264%11° 313+13*  311%8° 284 +18¢
Feed conversion rate” 4321020 430£0.10° 4.1210.17° 4.4210.10° 4.57%0.13° 4.17+0.17°
Calculated intake

Protein (g/day) 41.7 38.2 343 47.0 46.7 42.6
Met + Cystine (g/day) 1.46 1.37 1.26 1.60 1.62 1.51
Lys (g/day) 2.54 2.42 2.25 2.92 3.00 2.82
ME (kcal/day) 770.4 793.8 792.0 751.2 839.7 852.0

" Mean * SD.

" Feed intake/body weight gain.

a-¢

V.

Means within rows without a common superscript were significantly different (P < 0.05).

In 13% CP dietary treatments, the geese given the 3,000 ME kcal/kg diet showed the lowest protein intake (34.3
g/day/goose) and BW gain (1.80 £ 0.10 kg/goose). The geese fed with 2,700 ME kcal/kg diet had a 38.2 g/day/goose
protein intake and had similar BW gain 1.92 kg/goose with the 15% CP dietary treatments, although lower than the
calculated protein intake 44.3 g/day/goose from Wang et al. (2004). It means that the 38.2 g/goose/day protein intake was
sufficient for the geese from 4 to § WOA.

Besides, we also calculated Methionine + Cystine and Lysine intake (protein intake x amino acid percentage of diet),
which were 2.42 and 1.37 g/day/goose. It implied that diet with 2.42 g Methionine + Cystine and 1.37 g Lysine intake
per day, was sufficient for the geese. We concluded that the 38.2 g/goose/day protein intake was sufficient for BW gain of
White Roman geese from 4 to 8 WOA.

The ratio of energy to protein of diet influence the growth performance

Birds receiving higher energy diet had a lower feed intake and better FCR than birds receiving normal energy
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diet (Waldroup et al., 1990; Lei and Van Beek 1997; Hu et al., 2008). Our data revealed that geese from 4 to 8 WOA
receiving the lowest ME diet (2,400 ME kcal/kg) had the highest feed intake (317 g/day) and BW gain (2.03 kg) (Table 2).
It implied that the ratio of energy to protein of diet might be an affecting factor.

The BW gain of geese fed with the three different energy diets with 15% CP had no significant difference (Table
3). The geese receiving the 231 ME/CP ratio diet had the lowest BW gain 264 £ 11 (mean * SD) g/goose/day. The result
indicated that the 231 ME/CP ratio of diet is too high for geese from 4 to 8 WOA. The geese that fed with 208 ME/CP
ratio diets (13% CP and 2,700 ME Kcal/kg) did not get a lower BW gain. We concluded that the ME/CP ratio for the
geese was not more than 208, and the lower CP diet with suitable ME/CP ratio might be useful for the geese.

Acknowledgments

The authors wish to thank Miss L.L. Chen for the feeding geese. Thanks are also due to Mr. William K. Earl and Dr. J. Y.
Kao for English editing.

References

Allen, N. K. 1983. Nutrition of growing geese. Rev. Avicole (France) 93: 97-98.

CNS 2770-4. 2011. 1.4 Promulgation for confirmation of national standards. CNS Number 2770-4. Standards Gazette /
Number 3, pp. 1.

CNS 2770-5. 2011. 1.4 Promulgation for confirmation of national standards. CNS Number 2770-5. Standards Gazette /
Number 3, pp. 2.

Holsheimer, J. P. and C. H. Veerkamp. 1992. Effect of dietary energy, protein, and lysine content on performance and yields
of two strains of male broiler chicks. Poult. Sci. 71: 872-879.

Hu, C. L., C. M. Wang, H. L. Juang, L. R. Chen, S. R. Lee, T. F. Chen and Y. S. Jea. 2008. Effect of dietary energy
concentration on growth performance of fattening geese under hot season. J. Taiwan Livest. Res. 41(1): 45-50.

Lei, S. and G.Van Beek. 1997. Influence of activity and dietary energy on broiler performance. Carcase yield and sensory
quality. Br. Poult. Sci. 38: 183-189.

Leeson, S., J. D. Summer and L. Caston. 1993. Growth response of immature brown-egg strain pullet to varying nutrient
density and lysine. Poult. Sci. 72: 1349-1358.

Morris, T. R. 1968. The effect of dietary energy level on the voluntary calorie intake of laying hens. Br. Poult. Sci. 9: 285-
295.

National Research Council. 1994. Nutrient Requirement of Poultry. 9" revised edition. National Academy Press, Washington,
D.C., USA.

Saleyev, P. 1975. Ways of increasing goose meat production in the USSR. World's Poult. Sci. J. 31(4): 276-287.

SAS Institute Inc. 1996. The SAS” system for Windows. Release 6.12 SAS Institute Inc., Carry, North Carolina.

Stevenson, M. H. 1985. Effects of diets of varying energy concentrations on the growth and carcass composition of geese. Br.
Poult. Sci. 26: 493-504.

Stevenson, M. H. 1989. Nutrition of domestic geese. Proc. Nutr. Soc. 48: 103-111.

Summer, J. D., G. Hurnik and S. Leeson. 1987. Carcass composition and protein utilization of Embden geese fed varying
levels of dietary protein supplemented with lysine and methionine. Can. J. Anim. Sci. 67: 159-164.

Veldkamp, T., R. P. Kwakkel, P. R. Ferket and M. W. Verstegen. 2005. Growth responses to dietary energy and lysine at high
and low ambient temperature in male turkeys. Poult. Sci. 84: 273-282.

Waldroup, P. W., N. M. Tidwell and A. L. Izat, 1990. The effects of energy and amino acid levels on performance and carcass
quality of male and female broilers grown separately. Poult. Sci. 69: 1513-1521.

Wang, C. M., C. L. Hu, H. L. Juang, G. C. Wu, L. R. Chen and S. R. Lee. 2004. Environmental temperature effect on the
growth performance of geese. J. Taiwan Livestock Research, 37: 163-169.

Zeng, Q. F., P. Cherry, A. Doster, R. Murdoch, O. Adeola, and T. J. Applegate. 2015. Effect of dietary energy and protein
content on growth and carcass traits of Pekin ducks. Poult. Sci. 94: 384-394.



181 Taiwan Livestock Res. 52(3) : 176-181, 2019

Grfide Bov B R S B4 D S kdkd R p 4f
+

. g |
_—4_ ‘IE‘: ~ Iﬁdm%’/gg()

EHEH Y RER Y SHEEC "EEY

W HIH - 108 526 A 17 H + 22 0] - 108 4E8 H 15 [

W B

Aedbe HAERHS A FHHE D (CP) MICHAE (ME) 2% 4 £ 8 ik S WIS ERFIRVPE - 5liRLL 192
& 48l A E 2SI RsEREY) - 5UR 2 x SER TG M EHEREEE (13 X 15% ) E=UHE &8 (2,400 »
2,700 }% 3,000 keal/kg) - &E5RER - sABRIHAM ARE4GHT 13 20 1500 HH ETHE - S ASEHT R & B iy S F
B - 15T 13% CP e AHGERIEFCR (FCR) B3 (P < 0.05) fEHY 159 CP #f#E - st RIEENEHERAR
BUR 4 E 8 Bk WIS 38.2 70 / RIVEEHE © R LMEISER RFAVAE KRR - [#(K 13% CP &f&H) ME & »
& (P <0.01) #f0 4 £ 8 BIRISEAPREENIEE » M4 IN6THE ME &8 n]SEEIEERY FCR » &8 LATHL - 13%6fHE
HE K 2,700 kealkg fUHBE S EEE - e 4 2] 8 MG NS LRI -

R 06 - fHEEE ~ fUHEE -

() 1T B 7 B m e A BT SE R 5 5 2620 55 -
) TRt EZ B g AR E A -

Q) fTEbe R EZ B g S Eal i (LSS -

(4) #EN/EFE > E-mail © yjc030303@yahoo.com.tw °



BEERZE 52(3) ¢ 182-190, 2019 182

A B R AP R TR AR A 1
5

PRIESE ©0 s GRLME

WefFEHA : 108 455 H 21 H 3 Bz HIEH - 18£8 H 9 H

W B

Kakls 5 EPRE EEIH A ERH AR AR & - HEEEeR B E SRR M E L E 2 - BB 25 ARy
SEim B2 PR E#E (Isa brown layers) 160 € - {RICHBEERETE 77 oy 4 fR4H - H4H 4 =R > Sl FEOER
& (18.5 g/ & / K ) (H AR EMCHIEE RIS ~ 6al8 - R EEE 95 ¢ ARl » SPEHAH 7 FI9% HACH AR ERET & 73 7 Ky
A 4H 265 keal ~ B 4 273 keal ~ C 4H 281 keal & D 4H 289 keal - RESHART/K(TEX - B RLAEIEHE 16 /NI > HHiE7T 8
o 3 32 FEERAE R - BRI N E R FEER © B - FEEE (egg mass) ~ RIFERERHLE (feed ME,
kcal/egg mass, g) ~ EEH - EBHEERE NER - ENER - 5F - BHEHEESRGERESILY] - &0 hpe
ZINENS  WIERAERIEE - SREr > BER - &H  BER - ERENEFHSED A R (265 keal) 3
R EA R FHAH (P < 0.05) - aRIAEERCREELL B BEHIAH (273 keal) BEE (B A BRHE4H (265 keal) (P < 0.05) - g5
B~ FETE ~ ERAE - ZIRE - EEGE - EEEEALLY] - EEE - SRR ESBEOEERN & R M
R =5 - RelBpss R R EHE S 2 AHRE SR HUE 2 273 keal/ K/ & » BIWJ4ER RIFEER NHE

==

[aTug ==
RREEE © fenkiERE - AUEE - EEEMRE - #ELE -

REBTBIt R X T E G E MRS R 107 FEHEZRM B BT EEE Y 40,978,922 & ({TBITRE¥XSE
B 0 2019) - 228 1 S #E66 & s Fy )/ HE (Hy-Line) ~ 28 (Lohmann) ~ 47/ (Isa) ~ JE{# 57 (Hendrix) sRHHT (H&N
nick) 55 5 K fnfd - HALDUBREE RS - &1 4 i (PERBIBH#RE © 2017 ) - (REZRBEOD HEEKOE 2
BiE ERDARERT  —RMEAGHAEARE > 4L (FD) BEBRE - ABHEEENMELT > 25
mn AT B IR > SRR E > AR EGEREAT 0 — IR AL BRI
EOEE M BURIE - BBEA - FREEKX - PUBERETE » B RO R - EfeRE 2 FEERRREEK -
REERS - EERHRKREEERHHAREREE - FERARS @ #HEEETRS < HEEIGEU A ERERAR]
EAVEREES - MEENE B EEIZA R B B iR - BELE 2w - 65 - FHRii s RN E o8
HENBEOANZRBHNSEARE - 28 - HA - EERRILEB #EAEDOHRERT - HEEZR LU EEER
ERT - AR ~ 316 - |AFFEFAEEHIE S (& > 2014 ) -

Pearson and Herron (1982) f5 Akl EHE & & - HEHEMREZ ZEREE 22 E M/ - SFEHEEIME
8 EERRIICOE AR BB SRR - R REIUEN TS (Pym and Dillon, 1974; Pearson
and Herron, 1982; Spratt and Lesson, 1987) - EREEMLFER & BN FINESE » EALFERE 2 A1 5 S AL RE e AR A HERR
W R B EE 2 ERH S (McDaniel ef al., 1981; McDaniel, 1983; Robbins et al., 1988) HA[FZ{KXFHE
ZAERELF(E2R (McDaniel ef al., 1981; Robbins et al., 1986) = Pearson and Herron (1982) 5 » ATEZEAYS H L EERR

() 7B e T E T s AT e 555 2621 5f -
Q) TTER T G R SRS -

Q) TTEl T G e T -

@ TR R ER G EE SRS -

(5) #EA/EZE > E-mail ! jengyong@mail.tlri.gov.tw °



183 EEEE I AE AR A S SR A e e M AR AR MR MR

HUE ST 270 — 385 keal 2 i » THZEEE GhES H A EREE Y HIT 24¢MER 0 - Spratt and Lesson (1987) 7R » 25
=ILFIEES HEERMINEN M - FEEEHEEFEENHRZES  EHELESM £ (Waldroup and Hazen,
1976; Lohmann tierzucht. 2016a, b) ~ 4B (NRC, 1994) ~ Z=EieiERiE 0 (Isa, 2016a ; Scott, 1985) ~ FEAHE A1 5 &
#7777 (Pearson and Herron, 1981; Pearson and Herron, 1982) ~ AL H%EE (Bornstein ef al., 1979; Harms and Willson,
1980) ~ FEE R E E L ES (Pearson and Herron, 1980; Hy-Line International, 2016a, b; Isa, 2016a, b) - € f& & 14 1]
R HERFZREEFESMIM ARG, 1994) > seBEFEEGHEE SRS > S88E 1.5 kg HEER 70%
B R ACHIAE RS By 264 keal » B EESILE E 90% 0% » R 7 BEEBEAIN 1% 289 kcal (NRC, 1994) - {F
RSN 15CHy » BRZAHBERZEE R 322 keal » BEFEREI 52 35CH - FRZAHRETFEEREE 262
kcal(Isa, 2016a) « £ 25 — 45 FEFEEMSE 2 AR EHTRAHHFETFZEE f 292 — 300 keal » % 80 FHE AL &2
= [ Fy 280 keal(Isa, 2016a) - FE G E A SR ~ BB - EEFHE R EENERF RS E - H
EEREEHAOREHAMER  HEHRENEBRMARZUARERT - Hit » AslbET @R B E &R
HEETREENINIZ - DIHRERRHLEE 2% -

MR T A

L slSaEhy e sER st
ARG ER{E F D RS in 2187 &% (Isa brown layers) - SBRERSE 2@ MEHT - MR 25 Bl E R il S
4 TR ECEHRE ERET B YR ERAH - R B HEERET 95 ¢ HUEIRL > (EFENHFRIREENE 18.5 g (Isa, 2016b;
Lohmann, 2016a) » B RAFIAVCHEESR & E T HI R 265 ~ 273 ~ 281 Jz 289 keal > sABREIRALAAITR 1 - Fratbani
—HEREEENEARREER - KB NEERET I - FREH 4 E5E > FEE10E > 5t 160 & - F5B R
8 48 > 2 32 RSN > SBRIIE RS —6 H -

ECQ N 1D

Table 1. The compositions of the experimental diets

Ingredients Metabolizable energy, kcal/day/hen
265 273 281 289
%
Yellow corn 46.97 45.17 42.97 4091
Soybean meal 36.60 36.80 37.30 37.70
Soybean oil 4.30 5.90 7.60 9.25
Salt 0.40 0.40 0.40 0.40
Dicalcium phosphate 1.35 1.35 1.35 1.35
Limestone, pulverized 4.00 4.00 4.00 4.00
Oyster shell 6.00 6.00 6.00 6.00
DL-Methionine 0.18 0.18 0.18 0.18
Premix’ 0.20 0.20 0.20 0.20
Total 100 100 100 100
Calculated value (ME, kcal/kg) 2,790 2,875 2,961 3,045
Analyzed value (%)
Crude protein 20.90 21.11 20.62 20.57
Crude fat 6.44 8.21 9.09 9.90
Ca 3.84 3.63 3.97 3.93
Total phosphorus 0.62 0.63 0.59 0.59
Methionine 0.41 0.41 0.41 0.41
Cysteine 0.20 0.21 0.23 0.18
Lysine 1.11 1.17 1.15 1.11

* Supplied per kg of diet: Vit. A, 10,000 IU; Vit. D;, 2,000 IU; Vit. E, 25 1U; Vit. K, 3 mg; Vit. B,, 2 mg; Vit. B,, 5.1 mg;
Niacin, 30 mg; Vit. B, 3.65 mg; Vit. B,,, 5 ug; Biotin, 0.1 mg; Folic acid, 1 mg; Calcium pantothenate, 10 mg; Fe, 30 mg; Zn
30 mg; Cu, 10 mg; Mn 50 mg; I, 1 mg; Se, 0.1mg.



PRIESE FPHEE RIUE 184

L. sEaEhY) < tiE
ABEs R EEEeBEEE LY SEANEGEIRRAEE > WA VEREAMESH E - T 28
H(E R EESE - ([ B S SERY A/ NS 24 cm x %5 30 cm x (5 30 cm » BRAE T 16 /NFEHE > S{ESEART /K ERATER -
RPN R T —RERES » FH DT ETERR > TERESEER  EEEANE X - EPIEE (egg shape
index) ~ ZEF¥BHD (L ~ a ~ b {H ) BAERGE (98% ~ [EEAEEA)) ~ &G (L-a bl ) HE - SEHEER
%8 (yolk index) Kz EL ~ &5 H ELGIEAZE X Bifi (Haugh Unit, HU) S B MR - Al 4 FHIE —20 0 et
Epat R A T B E -
L HIEHE
() HEEZL
3l e EREa e Rk Bn st R PR E (M I DR e AR B L = S5 ReEE —FAMAREE -
(i) EEEEMERE
Halpma2atlinss ol - SRS EN S HE SR RIE TR » DETREE HEER (hen-day laying
rate) o BRI EAE I RIEEE EBATE | BAER P ER > DUETTEERE (egg mass) i1 H - EHEER (egg
mass, g/day/bird) = EHEER % x HEH g °
(i) #EEME
4 BME SRS - ERBOEERSE - EFEO - HE - SEHEESEGELA - ET L
S BN BB E IR — 2 - HIERR 15:30 WS H & NHVHTEEZEE - W USRS 24 /NG NI B 2R
> DIEFR KR (Mitutoyo, Japan) & & 2 R R ER » Wit B EPIEE (EVER /& x 100) 5 3L
FHex 251 (NR-300, Nippon Denshoku, Japan) & &7:% s 0% » LLCIE L, a, b HURER NEHZ
B LEMRERZE  a BRFLAOE > b EARSEOE - HUERSEEES (FHK, Japan) JIE &7 8%
FTFER R ENEYEN B E NE G (FHK, Japan) &2 F » DI~ RONEREE D PES SE M ES
B DETEESER (EHESE / E=5ERK) > WK Silversides and Villeneuve (1994) 2 /A EHHEZ I HEAL
(Haugh Unit, HU) » BT HU =100 x log (H — 1.7 x W*7 +7.57) » sy H BEE = (mm) > W B2 EE (g) °
ZEEHEARNEESER - MITH 2 SR ERIEETERE - WARERE > 77 hifE il -
LRl 7R 8 &I, (equatorial area) £ H{—¥H &R, » DABIBKImREAY &R L 5 (FHK, Japan) | &5 9 ERLE
& (mm) (Nordskog and Farnsworth, 1953) - (DL FJHI&E > #id8 > 2RI ESERE - ENEHEESEE > H
Ty AE TR HAG#EE > BRI -
IV. &t ot
B E R SAS (2014) 4at 70 M 2 91T — A &R PRI A2/ (general linear model procedure) #E1T 5347 » il
PURINE T {8 (least squares mean, LSM) JHIEE » FLli & R FHAH 72 S AV -

SR ELET R

L FEEMRE

2 2 5 E A pe A e = W SR A B R EE R A FR MR RE 2 P - SR R ZAHIREERET E Y 265 —
289 keal ] » HESHEHBISET RWHHAZ ZE - HEHEER - VIHEEREHEESE Dl A JRHIAH (265 keal)
B RN HA & A (P < 0.05) - FEEHIRIEE EXCRE (B | ¢ EFTE Z GRMUH sE S #EE ) DA B R 4H
(273 keal) BAZET A JEERAH (265 keal) (P < 0.05) - PR {R (1997) #51 » & H A BERHE /7 240 — 290 keal
fl - SRR R) 1 2 7 A 25 S BR BRI R Il i o 8 - (H AR EE R e by S HIT B (U RE B L E B i 8 10 -
Pearson and Herron(1982) 751 » PITEEEAYAEH (A REREEUE /172 270 — 385 keal [ » FEHFES HAEERMHUENY
IO 2 4PER I - MEMZ R REETT > EERNEN RS R EEMTREN  EEXgEEERNE
NS (Pym and Dillon, 1974; Pearson and Herron, 1982; Spratt and Lesson, 1987) » 55 McDaniel et al. (1981) %
McDaniel (1983) Z #&: 51 - SEREMLER R EIANFINEE - EEEEZL R S Es M B E SR - ER
anE AR RREER - NRC (1994) Bk 2 HREHENEER 90% I KR 2 BN EmEE F 18.2 g » UG
RERREUE £y 319 keal © Isa f@Rt SRS 18 HE T HE AWIEE - 72 21 FHEREAA (FEESE 4 A ) #EASEE (85% LA
)25 = 32 IR P EER R 94.9%  HIEER 608 g MPUEAEERE S — 12 B EERIE
SRR 94.2% 0 EIGEE £ 59.7 g o e SEHNVIE — 45 i 2 H eI E AR IEAE 266 keal DL | >



185 EEEE I AE AR A S SR A e e M AR AR MR MR

HAE 5% mEEARZE 28 JHle 2 ARG BN /I 20% (49300 g ) (Isa, 2016a) - [fiAsAERAE & ERET &MY 265 — 289 keal/
hen/day [ » A s ERIHR &40 PR Y RE B I (34 EE ) RAE » BRAHZIGE /MY 52 — 93 g [ > HA&4HH I fite
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F2. PO ERERESE (25 — 32 i) (SR e HEEEE B E
Table 2. Effect of metabolizable energy intake levels on egg production performances of cage Isa brown layers during 25 to
32 weeks of age laying period

Items Metabolizable energy, kcal/day/hen

265 273 281 289
Initial body weight, g 1,685+ 70 1,688+ 72 1,683 67 1,682+ 76
Initial egg production, % 8614 8714 8614 8714
Initial egg weight, g 523104 525104 522%0.5 52.6%£0.4
Avg. egg production, % 799 % 1.8° 9491 1.6 88.0%1.7° 93.6+1.5"
Avg. egg weight, g 57.7+£22° 59.6 £2.3° 60.1£2.5" 59.4+2.1°
Avg. egg mass, g/day/hen 46.1£1.9° 56.611.8° 529+2.0° 55.6+1.9"°
Energy efficiency, ME intake, kcal/egg mass, g 57103 4.810.3" 53103 52103
Body weight change, g 80f 16 52%15 93+18 63117
Mortality, % 0 0 0 0

" Mean = standard deviation.
"¢ Means with in the same row without the same superscripts differ (P < 0.05).

II. EREH B ERE

EEEIIGH A R H AR E R SR O ER N E 2 EYIRNER 3 - S&REN R AHRER
BAIE Y 265 — 289 keal [ » ¥ EEFIBH AR B A2 - EREAENIT— M A bR 2 — -
SHE B SR ELARENSEHEES  HOENTHEZR KBFERE (protoporphyrin) » #5178/ MR IRET &
FHAL AR - [HRREN S ENERBEACZ ARV G - IS BEALEATE 2 FMethE - BhEloReEHn
EZER  FRESEDHIFR 59.1 ~ 44.6 [ 16.1 mg/kg « EREEZFLN T ERE - FEERE D IENRE
AR A E G » EHENESR] 3 — S/NEHEERE T o DS /7EES (reflectometer) #EFTERCHIER - & ERR
BHERES > RATAEE/ DAT LA Y ESNREE U N - Y - B ERBEERNT RSB » PR CESrEEEOK -
HEEAVEES & 100% @ RIGEELSE 38% « ERMNBHOZHE (SEEER) - Hie (FEREmmeEsk - L
HZ 40 HlDUR - SLHEBHE ) ~ B (PR E B KTk e S (SRR R ) KEIH - EREE (ER#*
S EZENIE TN/ ) ~ IFEH BT EN IR (ERREA R T SRR A IR A e IR R FE B I s03% )
fAEAUAE (EEREAVBH I LABERT > P26 > U ) (18 0 2007 ) FEL MR R E - WHEH e BOR IR B GE
ERERE > B AG  AR 22 -

SRR S B R R S AN AR N S A H B U R (4 - ERGEE REEEN — EHEMERT ZEE » —
FELLER S AN 5y BT R 2 25 /00N T By BEAL - Isa #87R 25 6 T+ (2016a) 2 S S5 V-4 > Bk 58 % B 4.1 kg/em” »
Hy-Line W36 EZET-flit (2016b) FErr » EREIEMEF 32 MEAH B 4.16 kg/om® - HLFEFE I IIMFR(K > dEERT
4.28 kg/em® > [ 2 80 HEAIY 3.91 kg/em® » EFRRIEFE Ry B rt LR EAAIA LM EATS ~ BE - — BB ERERE
F50.26 — 0.36 mm (3 > 2001 ) - ERHE G2 HEE LM - Ff - RS RERHIC T ERZFZE (Bar ef al., 1999;
Anderson et al., 2004; Khajali et al., 2008) - ZE7% & Er A — G2 ELLBIRY 10 — 13% > LE{EE ZHEEEH - 6
M R AF BRI (% > 2014 ) o PRELER (1994) F578 » EAFEACEHTAE 221X 2,700 — 2,900 keal i » ¥ EREE &
R A R (HEE AR S 14.5% BB H 2 ERSEE AR E A E 17.5% H(K - BMRER (1997)
TR > T HEEE 240 — 290 keal HFYCHTRE ¥ SRR S R SRR R T W B E R A - 1 (2007) F5 TR &R E
AR ~ FE - RS (RSN s ) ELE - $SREESIEN A/)N ~ ERAERRRT - EEEREA - SRIEEHE - R
i R IRBD RS ERZNE -
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3. PO ERERAESEN (25 — 32 i ) (SR E 8 HER TR R mE 8
Table 3. Effect of metabolizable energy intake levels on the egg shell colors and egg shell quality of cage Isa brown layers
during 25 to 32 weeks of age laying period

Items Metabolizable energy, kcal/day/hen
265 273 281 289

Egg shell L value 61.3%3.6 637155 63.6%39 63.815.6
Egg shell a value 17419 16.7£3.4 16.1+£34 158%+3.2
Egg shell b value 25.0%1.2 23.7%19 23.8%2.1 24.611.8
Egg shell a/b value 0.69 £0.03 0.70 £0.04 0.68£0.03 0.6410.04
Egg shell strength, kg/cm” 41%1.0 44108 40113 40115
Egg shell thickness, mm 0.3910.04 0.3910.03 0.4010.05 0.3810.04
Egg shell rate, % 12.7£1.3 129%2.0 12.1£1.3 11.7£1.1

" Mean * standard deviation.

AREEREUR - (EFARCEES B B 5 T @t S E B R 2 AR AR AE 265 — 289 keal [}

EREACBERLE RS E A - AR 2 EEREUEEE 265 keal DL HRIT]EMS BT 2 ERLE ©
I EBH O R E = E

4 FEE AR R H R EREEB O R EENE ZHE - SRR - BRI AEERET
R 265 — 289 keal [ H E=BHOBIE S G EE T - HEREE REHSEERDIEKEEE 265 keal
FRFRAH » BAE RO At PR EEAH Ry 5 (P < 0.05) © Alkan et al. (2008) 2 #EHDT - S = [ B AR B S E R R 2 AHRH
PEEAR - HEEE TS 2 HTR S - E=GEN ANE AR - JREEZ R B AHEE SHIREYE - BT
LB & RN R E SRS 2 FE (18 0 2007 ) - AR B4R 2 s (A BUI1E 0.40 DLE - B
—EREHTHIE -

FEEEMINEAN — A EEE (4 — 6 (&) UIE - EAEES (491 — 1.2 E[E) ZHE0E - fEIRIEE
B2 R e/ NIME Z (& - R E R RS AT FRAR E TN = - HAS S H AT RN > BRI R - B
FAIE T ERIAEN (7 — 12 H) #5 Al > EYA 86% MINEE K HEIZES — 9 H (1 2007 ) -
Spratt and Lesson (1987) f5i} » ZE&=E K E=LAIMES HEERMIEM MG - EX2RP M E=ECE
MBI EE - Em BT E TEABE - RERN AR EEGENEREEAITZUE (EER
OE) 5 o MEEGE BLAE EE IR S BN EFEAYFEE (Keener er al., 2006) » i A B = HBUN
0.36 — 0.44 (FEERBEEHRIT © 2013 ) - EEHEHFENSHL > ERGEELEFRBEREINZTEK » HEEAET
ENRHEEEBRRE S - BHEDN pH B RREER/KE(LAEVIRG o TEIEE GBI H LIRS
WESFTA MBI E N E—2 - EEGEEZENFREEDRENEE (IrEREE S bR ) (18 - 2007
) FEEBHOHEREDHBEENGEEM S 2 —EEIVER  HEEX HhEFRBORFNHESEHEES - A
SNBIROTSE o SRS ABH O IER IR BB RAIRGAL i B ER BB O — M MR AR R E =B B EE ()5 (Roche
yolk color fan score) #Yy 7 — 12 4k fi] - S OERYII 7 — 9 4k - AL EE=EAIAINTY 9 — 12 4R - EINE
wEH L BRI B HIE 2 L EAYHRIGREUE -0.898 » Bl a {HAVMHEA(GELE 0.963 » B b (HAVHHEA(GECE
0.953 » Eil a/b {(EVAERBAGECE 0.996 - B2 R FAE K EFHE L R s e A4 TR AN = B4 G
ZREERAGRITTIAREY (78 > 2007 ) - SV E R AT T EESEHZEE % (carotinoids) » [T 4HEH 22 B AR HAH B AT
73 st 48] 2% (carotene) FIEE T 22 (xanthophyll) » #5528 S A4l 7y fs TR = 2R BUIEE = 2 (cryptoxanthin) ~ #5s
2 (lutein) Jz F K258 (zeaxanthin) =ff - e AV ZE & D lutein 525 > {5 63 — 76% » HZE zeaxanthin > {5
15 — 32% » 55 =42 cryptoxanthin > {5 3 — 10% » fx{& & carotene » {5 2 — 4% » E.tf carotene I cryptoxanthin B
FEHEA 2 AR EARYEEENY 10% /245 » 1 a-carotene 2 cryptoxanthin 22 442 2% A %4 J1 2 A B-carotene 1y
—H (F>2014) - BTHEIERESHEOILGE 9 — RENESEE  SATETHESZSBNEAER
18 — 35 mg o [fEHERI I FRHAEL R 50 — 60% £ FATERTHESEZSEEL 10 — 13 mg » i
Al PR SRS B E S TR & R Z ERHERE - B bt fr A0 2 20K B BCE )
BYVERIERN - EEEBOTEZEN T EHES RS EZENTE SIS ENEAEESEER - g
IR R AR T s B B T RSP B PR I & S R AR S BH Bk (4 > 2007 ) -
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F 4 MEREERAEEN (25 — 32 8l ) AR EH ER R ERWE 28
Table 4. Effect of metabolizable energy intake levels on the egg yolk colors and egg yolk quality of cage Isa brown layers

during 25 to 32 weeks of age laying period

Items Metabolizable energy, kcal/day/hen
265 273 281 289

Egg yolk L value 56.1£1.9 58.0%22 575122 569129
Egg yolk a value 72%1.1 8.1%1.9 78%1.5 67115
Egg yolk b value 27.1%29 285132 27.7t2.5 278132
Egg yolk a/b value 0.26 £0.02 0.28 £0.03 0.28 £0.03 0.2410.02
Yolk height, mm 179108 18.6£0.8" 19.1+0.8" 18.810.9°
Yolk weight, g 125+1.3 13.8%£1.3" 13.9%1.0° 13.9£0.9°
Yolk index 0.46 £0.02 0.46 £0.02 0.43£0.06 0.47%0.04

" Mean * standard deviation.
" Means with in the same row without the same superscripts differ (P < 0.05).

Iv.

Ao B 2 S5 RBUR - R EEEIIRAE T et EE A B R 2 B RE R ENE /1Y 265 — 289 keal fHIII A & 522
EEBOHEEGE > MERZAHEERIIEE 273 keal DL LAIERENESENEHSE -

EVfaH - ZIREA - EOEA R ESLG]

B I AR R G B B AR S R AR 8 - B EINEAL ~ EO LI REEILPIZ ZETRNR S - 45
FEUR - (AHHAE R ARET R 1E 265 — 289 keal M ET/AEH - O ZINEAL ~ EO ELPI R EE L FITMAAE L -
RN EIP EZ 2 BRIREY - R HEE — BN mEE L — - —REPIEECETE 72 — 76 INEEN
HBIEE - BEPBEREKEIHERNTE - Mg EENRE - G5 ME - FEIERE LS F s -
BT HVE A B mE EAVE S - EIPER R 23 ~ il R E  — R SeELEZ &P
FEEONHEME - HigEamiE 2 S BEEFERInmE ] - 0EnfE Y SERERAEN ZFi T2 o mH
Gt R R BT I R S TR R B B AT R A R & (1 0 2007 ) - EH B RRETH H S REE
HAE LR - EORREN - B - ZHERAREYEAE - HPREEAME(LEE HEHED GBI
SEREAMFHE - BEEENTEEE SIS - iFEZ EQGELII 0.14 — 0.17 » ZCEALAIR 80 — 90 -
ZREMARNEANSEAR - REESLEAHESHRENE - FrlEEEG AR ERNE B G a et
8 o —MoRFSEICEAZE 79 DL EEYI RN A &) > 61 — 78 Fy—4&) » 60 DLUTRIFI R — 4 (United States Department of
Agriculture, 2000) °Isa #&7 E ZE T (2016a) jA EEEI 2 Z21C B 7 £ 82 » Hy-Line W36 & #E -t (2016b) ZE7~ »
SEICERALTY 32 AN £y 93.2 » HEEFUHCIG NI AR - EHRIERTRY 98.0 - [ 80 HHCHY 85.0 - R mE I EhE
R G AT s - AR AR S 0 NIV IR Y f ~ Rle - RE - GRHECTT ~ B R AT R R
522 (45 0 2014; Roberts, 2004; Khajali ez al., 2008 ) = ZEELAR EZ 0] 73 =477 » BIERL (LUEEERN 10% 0 £
By - HoRH 98% RiBaS ) - EE (KUMEEEM 30% > &7K5r 50% ~ FEHR 35% ~ EHEE 17% -~ fift/K{E
EY1%) EH (FMEHEER 60% > &7K57 85% ~ ZEEE 10% ~ kKL &1 0.9% ~ i) 0.6%) (James et al.,
1998; Roberts, 2004; Hunton, 2005) - Scott and Silversides (2000) 15 * #arkEZE 2 E A LA AR EHE A= 0 {H
BB A RS B (K > HF Isa B2 HIFTEIR - Isa @Rt B S H17E (1 B Isa AR EHEE © &S
BB RE N = AL Isa HRERE MK - Silversides (1994) AIlfEH » & ~ HEE ~ EHE - HRE - EHSNER
HrEzaAtee s  HihEE - S0 EEELPIEZ RS Inm L7 S8 - ZIREN - ERRLOIR
& I ELBIRINRE Bl O TR < MR AR (1994) 157 - flfe e I E &8I0 14.5 — 17.5% [ - GHEE & &% 2,700 —
2,900 keal Z[H] » ¥ 8w B R A SE L HNG BIE 2 o HMRIR (1997) Z &M H R 11.0 — 18.5 g Y&
HEEA G EESLY B HNAHERNE T EERILY] - B AEHERIER 250 keal & » HE
w LEOIBEE (R R AL 280 keal DL EF - A ER 2 (ASEE 2 RER/ N » AIRE BB s L plfmdE = R 2 R - A
Bp 2 GSRRUR - REEEIRAE T ek B R B IR 2 (U RERRHUE /1Y 265 — 289 keal RN A G BTV HEH -
EHZEREA - EALOI REREIEG] > R AR AR 2 265 keal DL ERIAES B 2 SRR EN
ZEEREALL -
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Table 5. Effect of metabolizable energy intake levels on the egg shape index, haugh unit, egg white and yolk ratio of cage
Isa brown layers during 25 to 32 weeks of age laying period

Items Metabolizable energy, kcal/day/hen

265 273 281 289
Egg shape index 78.8£22° 782%1.3 773%3.5 78.813.2
Haugh unit 86.1£7.4 87.0+4.2 874197 852179
Egg white ratio, % 655124 654113 655%1.9 659%1.7
Yolk ratio, % 21.8+2.3 222%1.6 224116 224%1.2

* Mean * standard deviation.
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Alkan, S., Kemal Karabag, Askin Galic and M. Soner Balcioglu. 2008. Predicting yolk height, yolk width, albumen length,
eggshell weight, egg shape index, eggshell thickness, egg surface area of Japanese quails using various eggs traits as
regressors. International J. Poult. Sci. 7: 85-88.

Anderson, K. E., J. B. Tharrington, P. A. Curtis and F. T. Jones. 2004. Shell characteristics of eggs from histornic strains of
single comb white leghorn chickens and the relationship of egg shape to shell strength. Int. J. Poult. Sci. 3: 17-19.

Bar, A., E. Vax and S. Striem. 1999. Relationships among age, eggshell thickness and vitamin D metabolism and its
expression in the laying hen. Comp. Biochem. Physiol. A-Mol. Integr. Physiol. 123: 147-154.

Bornstein, S., S. Hurwitz and Y. Lev. 1979. The amino acid and energy requirements of broiler hens. Poult. Sci. 58: 104-116.

Harms, R. H. and H. R. Wilson. 1980. Protein and sulfur amino acid requirements of broiler breeder hens. Poult. Sci. 59:
470-472.

Hunton, P. 2005. Research on eggshell structure and quality: an historical overview. Braz. J. Poult. Sci. 7: 67-71.

Hy-Line International. 2016a. Hy-Line brown layers management guide. West des moines. US.

Hy-Line International. 2016b. Hy-Line W-36 layers management guide. West des moines. US.

Isa. 2016a. Isa brown product guide cage production system. Boxmeer. The Netherlands.

Isa. 2016b. Isa white product guide cage production system. Boxmeer. The Netherlands.

James, J. M., R. S. Zeiger, M. R. Lester, M. B. Fasano, J. E. Gern, L. E. Mansfield, H. J. Schwartz, H. A. Sampson, H. H.
Windom, S. B. Machtinger and S. Lensing. 1998. Safe administration of influenza vaccine to patients with egg allergy. J.
Pediatr. 133: 624-628.

Khajali, F., E. A. Khoshouie, S. K. Dehkordi and M. Hematian. 2008. Production performance and egg quality of Hy-Line
W36 laying hens fed reduced-protein diets at a constant total sulfur amino acid: lysine ratio. J. Appl. Poult. Res. 17:
390-397.

Keener, K. M., K. C. McAvoy, J. B. Foegeding, P. A. Anderson and J. A. Osborne. 2006. Effect of testing temperature on
intestinal egg quality measurements. Poult. Sci. 85: 550-555.



189 EEEE I AE AR A S SR A e e M AR AR MR MR

Lohmann tierzucht. 2016a. Lohmann LSL-Lite layers management guide. Cuxhaven, Germany.

Lohmann tierzucht. 2016b. Lohmann brown-classic layers management guide. Cuxhaven, Germany.

McDaniel, G. R., J. Brake and R. D. Bushong. 1981. Factors affecting broiler breeder performance. 1. Relationship of daily
feed intake level to reproductive performance of pullets. Poult. Sci. 60: 307-312.

McDaniel, G. R. 1983. Factors affecting broiler breeder performance. 5. Effects of preproduction feeding regimens on
reproductive performance. Poult. Sci. 62: 1949-1953.

Nordskog, A. W. and G. Farnsworth. 1953. The problem of sampling for egg quality in a breeding flock. Poult. Sci. 32 (Suppl.):
918 (abstr.).

NRC. 1994. Nutrient requirements of poultry. Ninth revised edition. National academy press, Washington, D. C.

Pearson, R. A. and K. M. Herron.1980. Feeding standards during lay and reproductive performance of broiler breeders. Br.
Poult. Sci. 21: 171-178.

Pearson, R. A. and K. M. Herron. 1981. Effects of energy and protein allowances during lay on the reproductive performance
of broiler breeder hens. Br. Poult. Sci. 22: 227-239.

Pearson, R. A. and K. M. Herron. 1982. Relationship between energy and protein intakes and laying characteristics in
individually-caged broiler breeder hens. Br. Poult. Sci. 23: 245-259.

Pym, R. A. and J. F. Dillon. 1974. Restricted food intake and reproductive performance of broiler breeder pullets. Br. Poult.
Sci. 15: 245-259.

Robbins, K. R., G. C. McGhee, P. Osei and R. E. Beauchene. 1986. Effects of feed restriction on growth, body composition,
and egg production of females through 68 weeks age. Poult. Sci. 65: 2226-2231.

Robbins, K. R., S. F. Chin, G. C. McGhee and K. D. Roberson. 1988. Effects of ad libitum versus restricted feeding on body
composition, and egg production of broiler breeders. Poult. Sci. 67: 1001-1007.

Roberts, J. R. 2004. Factors affecting egg internal quality and egg shell quality in laying hens. J. Poult. Sci. 41: 161-177.

SAS Institute. 2014. SAS®™ University Edition. SAS Institute Inc., Cary, NC.

Scott, M. L. 1985. Dietary nutrient allowances for chickens, Turkeys. Feedstuffs 57: 17-19.

Scott, T. A. and F. G. Silversides. 2000. The effect of storage and strain of hen on egg quality. Poult. Sci. 79: 1725-1729.

Silversides, F. G. 1994. The Haugh unit correction for egg weight is not adequate for comparing eggs from chickens of
different lines and ages. J. Appl. Poult. Res. 3: 120-126.

Silversides, F. G., and P. Villeneuve.1994. Is the Haugh unit correction for egg weight valid for eggs stored at room
temperature? Poult. Sci. 73: 50-55.

Spratt, R. S. and L. Lesson. 1987. Broiler breeder performance in response to diet protein and energy. Poult. Sci. 66: 683-
693.

United States Department of Agriculture. 2000. United States standards, grades, and weight classes for shell eggs. AMS 56.

Waldroup, P. W. and K. R. Hazen. 1976. A comparison of the daily energy needs of the normal and dwarf broiler breeder hen.
Poult. Sci. 55: 2342-2347.



Taiwan Livestock Res. 52(3) : 182-190, 2019 190

The effect of metabolizable energy intake on the egg
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Abstract

The purpose of this study was to investigate the effect of dietary metabolizable energy (ME) levels on the egg
production and quality for brown layers raised in cage. A total of one hundred and sixty Isa commercial brown layers, 25
weeks of age were randomly divided into four groups and provided the average daily ME intake for 265 kcal, 273 kcal, 281
kcal, and 289 kcal, respectively. Each group was fed with the isoprotein diet and restricted the diet for 95 g per day per bird
(18.5 g protein/bird/day). Laying hens in each group were allocated into four replicates with 10 in each treatment group.
Water was supplied ad libitum and photoperiod was provided 16 hours per day. Experimental period was eight weeks from
25 to 32 weeks of age. The egg production, egg weight, egg mass, egg efficiency, egg shape index, egg shell colors and
characteristics (strength, thickness and ratio), yolk weight, height, colors, ratio and yolk index, egg white ratio and haugh
unit, were measured and used as parameters for determining the ME requirements. The results showed that egg production,
egg weight, egg mass, yolk weight and yolk height of group A (265 kcal ME/d) were significant (P < 0.05) lower than those
others of the groups. Egg efficiency in group B (273 kcal ME/d) was significant (P < 0.05) better than that of A (265 kcal
ME/d) groups. The body weight gain, mortality, egg shell quality, Haugh unit, yolk index, egg shape index, egg yolk and egg
white ratio, egg shell and egg yolk color value were not influenced by ME intake. In conclusion, the daily ME intake at 273
kcal was sufficient for normal egg production and egg quality of brown layers in cage during laying period.

Key words: Brown layers, Metabolizable energy, Egg production, Egg quality.
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WEM 1 HERLI T RS EEEMHEEZ frORZER - HESA®EEFINT m x 0.85 m /N FAMER)ZER] - 12 SR
5B H 8 — 9am ~ 13 — 14 pm [ 15 — 16 pm 8REFER 3 2 BUKERIER < | — 2 HEREE RSB E = N ithad
o e R 11 mx 3 m o HAER S cm BEMED - 6 — 7 HERSRIEEN 11 mx 9 m =R » WHRHE 23
m x 15 m FAMESIG AL HEIES) - 18IS R RS N RSN E ZE MR S4E - B H 8 — 9am K 15 —
16 pm GREPHER 2 2 GFUKERREREER - 0 — 2 Aok 6 Hiieelbs Salbalis il 2018 2 —4 H R 8 — 9
A REREFESETEREUR (https * //www.cwb.gov.tw/V7/) » FLHEIE 2 — 4 A PE0RE R 20.3°C - MHENRE
Ry 76.0% > 8 — 9 H IR Ry 28.3°C » AHENRIE Ky 77.3% o A BRI BE S N AU & ZR a5 e R BE (i 2 4k 9 25
(Embedded net DVR » £U5% DS-7216HGHI-SH) » & N AT FERESRTE 4 4H - I @ 2R B S 0E 5 4H > £ 24 /NEF§%
520 BEETR > HEBEFETT RO o BIZHAR & 08 1 00 — 17 1 59 < £} one-zero sample #1717 FyE0
#% (Simpson and Simpson, 1977; Chen et al., 2016) - & 10 73§05k 10 #0775 (Deeming, 1998) » BEEEE 13 fEH{T M
T2 (Csermely et al., 2007; Amado ef al., 2011) &340 -
HETR
(1) 187K (Drinking) @ EE/KESEK °
(ii) FEME (Egesting) * BEIZHFER -
(i) $RE (Feeding) @ K EEAIE N EDR o
(iv) FRIEFRIK (Investigatory pecking) : B ~ 175 ~ IZATH ~ M2 ~ BREEEES - RERAE ST % -
(v) # (Running) : §E25 -
(v) UhIL (Standing) @ BEITHEE S °
o) FEFE (Walking) @ R REIEAE AT 7E
(i) PEAL (Sitting) © FEALH =FEPRE - B AT S - PEALTH BT RE A (B ) R EEAL - B S
e
ETIEIT Ry
(0 %3] (Preen) © FIEEHEES E S -
(x) /b (Dust bathe) : pEAREEGHHE) - HFEEE L -
JE T R
(xi) Eh (Aggression) [ ELA S BIGEE MRS -
() 1K) (Feather peck) L A& S ELPIE -
BT Ky
&) B9 (Dancing) © BERESHNFE -
L &t
ARESZRLDL IBM® SPSS® Statistics version 22 (IBM Corp., 2013) #E%#EfT4RET00T > A [EEES B S8R E
WFERAT Ry o > SR RIE 0 M7 o Kruskal-Wallis test ( H fgE02% ) » 0T & 4H P HRATAER - 6 — 7 HiREE
SSIRIE R R FRARAT Fo 2B » DL T3 R T)% (One Way ANOVA) PEIZE4HI(H 2 A 52 -

R B R AR

20800 — 17 : 59 i - &t 1 FELAT (R ) ~ 1 — 48l (BRE ) ~ 1 — 2 A CPHPERE ) k6 —
7 ik CPERER ) SRR SEESIET Ry - SRNOF 1 For - 1 EER DN ZBER DIAAT BRI R nJREBLEREIH
A SRR SR E AR o AR 2 — 3 R UNE % T 2 B R AL R AT R & & (Western Cape Department of
Agriculture, 2014) > 7 &7 G T 6 A (5 F ek o Bl RHE SR sl /KA > JERCEPI 200 - DR EEERER & KUK (Miao
et al., 2003) - HEINHERKABE I - 1 — 4 BEREEELIRBIT HhRIFREE S | BiRLITHE 6 — 7 HiRZ
B 0 1 — 2 HiREEEER B 2 T R M = HEE B AR SIS - AZEEL - FRAVEE R H R Bk
AT R ERAVBER S (Amado et al., 2011) » SEFE K0 H AT RE R ENP#E I ERAE B BRI h AV R ST - SR EIYIER
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BN ECNAIEEE 2 ~ EERREEE - R O0LE B RRVERRE RN MG TR E - B B EENYIAYEE ST (Boyd,
1986; Degen et al., 1989; Western Cape Department of Agriculture, 2014) = 6 — 7 F#&5ER & DUIERIEHEERI T BAER R S -
PHERIBER  BMETHREERATT R Al (5 60 — 70% (Degen et al., 1989) » FAREIEFREL T - I ARsE THaRtE S o
IR PRI T BRI LLOIER - REWBOPHT & Sk B B AR LHHRE - SO T Ry Ay R A AT RE L B
BT Ry~ B EIRS R ERYIRSERE (AE B AR ) SHR (Jones, 2001; Newberry e al., 2007) « AGABREEE AT
BCPHT R B 0 — LI LI » BEB 2 MEEEA LRIT R & BB RIEED - = ilsiiibt - Airschs fm
PIE B RIS EAERE BRI BS  RRERERIERINT Ry B BT Ry - B EHEE (Lambert
et al., 1995) o

F 1. BEEE BT RFBEE 2L (08100 — 17 1 59)
Table 1. The percentage of behavior in the ostriches during the daytime (08:00-17:59)

Age 0— 1wk 1 — 4 wks 1 — 2 months 6 — 7 months SE

Behavior (raised bed)' (raised bed)' (floor feeding)®  (floor + graze)’
%

Drinking 0.22 1.08 0.84 0.61 0.57
Egesting 0 0.31 0.26 0.22 0.17
Feeding 4.20° 26.64° 26.98" 13.75° 5.43
Investigatory pecking 4.19° 18.71* 12.63* 23.88" 4.97
Running 0° 0.49% 438" 0.89% 2.63
Standing 11.30® 8.37° 11.14* 21.08" 4.55
Walking 8.43" 12.83" 21.70° 11.15° 3.47
Sitting 68.87" 29.75% 19.24° 21.79° 10.21
Preen 1.98° 1.55° 2.54* 6.28" 1.27
Dust bathe 0 0 0.19 0.24 0.16
Aggression 0 0 0 0.10 0.05
Feather peck 0.82 0.09 0.11 0.02 0.82
Dancing 0 0.19 0 0 0.19

" Means within the same activity without the same superscript differ significantly (P < 0.05).
' Chicks were raised on the galvanized loft bed indoor.

* Chicks were raised on the sand indoor.

* Chicks were raised on the sand indoor and grazed outdoor.

BE S M A AR B €9 4E 2 — 4 % (Bolwig, 1973; Hicks-Alldredge, 1998) » FABCHEHAME] » pl 2 AY B8 S & A K 1E
(courtship) ~ B3¢ (mounting) fZZEEL (nest building) F1T 5y « ARERIN 6 — 7 HEG ZBe AT BB asHl - L HEREE
SEARERER - BARRSHTR - HERWERESETUES MAR - SN ERE 2 A - R ERME REEETT
2‘% o

Sl — 2 A ESHREIFE 0800 — 10:59~11:00 — 14 : 59 £ 15: 00 — 17 - 59 {7 h4h 40 2
FR o &SR » FREKR 11200 — 14 1 59 BR& REKIT R AR /D 2 #8355 - 1hEL Amado % A 73HT 10 K% 5 HEREE
AT R BE2 45 FLER [E] - TR BRI B P R e B e oo (R 728 AR BABE T B (Amado er al., 2011) « SSUETTAT AR 08 :
00 — 10 : 59 Hfgm Z#3h - ILEEMBFEIET - NmlFENSEA DR R EEPAERE - 2RRER
SEERHIIG B o WETTAT R R 2 R4S SAHIL (Deeming, 1998; Amado et al., 2011) e

B EEHfTHEY)  JEEILAE K BT o W[ 2% i 58 (Fericean and Rada, 2013; Western Cape Department of
Agriculture, 2014)  pEAS (GHEHE (B BRI NA ) BB SRR E R 2175 o Bl S BR8N
(RHFRIEEAL ) AN FIRIE 2 4R F RBEEREFE Ll -  HEFRIBREREZZE  IREE > SX
HEHHE)  EE2REERE  EEHXEELE%  HEHEIEE MR - 45T 1 EE U TS H IRER
R R 11.92 /NB% ~ 2 — 4 381 F 912 /NEF ~ 1 — 2 Hi B 8.08 /NI K2 6 — 7 His Fy 8.47 /NIF - ARillpizsl 6 —
7 A SR EM AR HELAEN P INER - HEEEEINERE (Rl R ) WA & ARy - %
AN BEAAREE > 1T RN B A S RS SR oI BIZEF] « Lesku et al. (2011) BFZE3E3R > B2 B REEHR iy Rk E)
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i
b

HRSH (rapid eye movement » REM) 85 —f R & & - FUUIRF i [FUAHTH AL EPNGHEEL - o] pE B i (L B A e
M - BESRER FIMRETT Rg B HAE RSN BT L IR B B HI e - AL e S Tl 2 B MEARE - i
2% o

fLHEHhEE 2018 £ 9 HEMIE Ry 258 mov F » Al 6 — 7 Ak 2 BER PR ENDH » SRt H gL 2 =
SNIHCRS - RN R EEA  IKIF R R I ratBg SR TR > HAERWR 3 Ars © IR BERBEILT R
B ARTT Ry HU > PRI RIE T EE R R KA (14.78% vs. 24.86%) » 3 2 RSN » T RREFED /7 BER AL A Sk A
WVRER > RO AN > FER SR NMEA EEES) - BESHEIR B IR R R ELfT Az (5005 - (A R 18
K R EENFELT KRB T RIEREKEY INVKITTEUK « IBTT BIESETNER - N M FREMRRE - REN
U Z 1 — 2 AiREERH 2 B — | HIRENSIREABRZESSIHIT R > IR RAERE =52 -

®2. BENEHAFERET/RERESEE (1 — 2 HRES)
Table 2. The percentage of behavior in the ostriches (1-2 months) during the whole day period

Behavior Time period on the day

08 : 00 — 10 : 59 11:00—14:59 15:00 — 17 : 59 SE

%

Drinking 1.73 0.44 0.53 1.31
Egesting 0.16 0.45 0.27 0.26
Feeding 29.21 21.29 32.47 5.57
Investigatory pecking 5.94 12.67 14.86 5.39
Running 2.19 7.99 2.65 6.56
Standing 14.51 11.19 9.07 5.44
Walking 20.53 20.37 24.25 5.63
Sitting 22.26 21.84 14.18 7.75
Preen 3.41 3.34 1.57 1.18
Dust bathe 0.00 0.14 0.15 0.13
Aggression 0.00 0.00 0.00 0.00
Feather peck 0.07 0.28 0.00 0.20

3. 6 — 7 AWBERINFRRIARIT BRI E oL

Table 3. The activities percentages of 6-7 month-old ostriches in the sunny and rainy day

Sunny Rainy
%
Drinking 0.76 £0.20 0.37+0.37
Egesting 0.2310.32 0.20£0.08
Feeding 13.82+1.27 13.61 £1.36
Investigatory pecking 22.85+2.33 25.58+7.44
Running 0.98£0.53 0.73£0.89
Standing 24.86+4.91° 14.78 £ 4.17°
Walking 10.08 £0.89 12.93+2.86
Sitting 19.87£3.68 24981 6.74
Preen 5.99%2.57 6.76 £ 1.27
Dust bathe 0.3910.44 0.00 £ 0.00
Aggression 0.12%0.17 0.05%0.09
Feather peck 0.03£0.07 0.00£0.00

" Means within the same activity without the same superscript differ (P < 0.05).
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BEEN R AT > RARENT > BERAFITRUESIFI SR GH S B ACHEN - MSHY > RRFELNT > BER L -
FIFH R AR 22 - B EAE L (Samson, 1996) - FYAGAEREI S thRa] SE3RILIR G > KR REE - BER Gk

R > VEITSREAET SR, o (RFFAE IR R

A

BB AL ERRELSOEAE ML HR A T8 BI7ERF S MBS - 411 ARSIt TR
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WIFEiSAI > EESERILA R R EIE S SR NMRE - [NIE - B SHEEEEES - EF 5 RARHREES
REEEE - DIORFFEAR AR -

AEABEE I RIRE R EITI T R & - WIPBIRGEREUR > BENIRE - (R el ~ KB OEES >
720 — 1 AEREESEIIRER - R RN IR R - S 2 rRIEHES - 0 IRAGIBESE S0 fro e I s &
PIEE) > Sy /KB R i B R OB s TR NBERE BB RER  BEF AR AR - HRRERBIEH]
REE 10 (JH - ERRESET A EMOARE - REEA NN RET ISR > BERAEREFER > ER
BHERBETEENN - SRS R ERSER - 2 Al L BE R At ez - ek RSB PRRIRET - R EHE
B[RRI T B R B AR - IRREEZIE -
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Abstract

The ostrich chicks were studied using group with 8 birds from the birth to 2 months old and 10 birds from 6 to 7
months old for their thirteen behaviors items investigation. The results demonstrated that the behavior of sitting, feeding
and standing of ostrich chicks was the high frequency behavior in 0-1wk, 2wk to 2 month and in 6 month old, respectively.
During the 11:00-14:00 in the daytime, the eating frequency was the lowest behavior. In the rainy day, the standing behavior,
which was decreased in the flocks significantly (14.78% vs. 24.86%), was replaced by the sitting behavior. This ostrich
behavior observation can be applied to improve the survival rate of young chick. In general, giving an appropriate and
effective insulation equipment for keeping warm at the barn, conspicuous bright drinking trays and feed troughs, a sand bed
at grow ostrich floor and enough outdoor activity space, appropriate group separation by bird weight and reducing external
environmental any disturbances, which can improve ostrich survival rate by providing a safe growth space for growing

ostriches.

Key words: Ostrich, Behavior, Growing.
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