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e S R Y ~ EERE  TERE AR AR IR AR (LT B Aol E - W EEEIR A (LTH H A lifE = 52
SRt/ NUFE AL MR AR AR E R R A58 SRR BT e AR Y B 22 h MU ER TRV (R SR - R E A bR -
JE 3 At/ NEFAIMIR 20 THAABIHE - SR E T o B - SUBRGE ST - RS B BE W 4H HE 7T ELRL
A 14 HpEEZREZR (P < 0.05) - BLRAELLECA 8 Hinl{E2RE 25 (P < 0.05) » BMFALLETT 10 THME
AE 2B AR (P < 0.05) - BEFAMIRAECieERTH H R NHIEE 2% [E#ETHIA 1035 : AST ~ ALB ~ A/G
TP » BUN » CREAT ~ Mg ~ Na ~ Cl } Ca - S IIFE MR A ialard Him i NI E 2% EaE T eE 758 > 1E55E
Fe R AE MR AR (LA BRTsE H R Y NHIEE 2 5 (E#E T HYA 9 11 - slads RETR B MR A bhalilE - B AJHIE
FEieERS B EMEE - 1L 20 IHA 10 AT o MRS COARTE B e R AR 11 4 ARAVITIR anfl Bl S Rl i - &ESRETR
FEERrE R MR AR A [ Al IR 2 5 - TR B NI R ARV B ST STty - /A i e
A CBRENZER - ARIRET AR ECielaE8 IR 25 1(E - BIMNEARYERENU NIFE K 2R
e ELRE - RyENLNRFE YRR 2 B SR AR

s - NRIE ~ AE{bReHlE ~ R

4

AT RE] 69 FEAIE " RS ER 2R M | (ZREEEIES 0 1996) - HEBS[H#E 4 2 16
fEE - DULERE A TA B A/ NS B B i - R ERE] 92 58 EBE5E (Spotty Lanyu pig) BLZRF25E (Mitsai pig)
mefE a0 (225 0 1998 ) - TEDESE Folmit E RESE OniE IR R P BA TEDERS (o E RS - P AT IR 38 & T R Y R
MG EnE o 2R¥58 2 B R T PN LH0E 7 URF RIS E Bl 0% va 58 BT RS ES  MECIRSIFSE B %% - B
B E AR A RSRS B B REA 50% MEFESL 50% HIg mifE 2 BEPE - RIS K RiisE &
B % o IR 97 FF58 R " TRIAAE (riE L £ B T BRI GPI-CRC-PGD ERBIAI & 4, #rim & B 65 (17
EPER¥EZ BT 2007 ) > %4 GPI-CRC-PGD ERMA & i & » & ol FT 2 R & I I5 P 8 7 T A (R e
Bf > &CFLINAUEREE L E GPI-BB AU « CRC-CC #UF11 PGD-AA AU B (0 BHIEAE (HAS - FHSERITRES MR Mk -
ERE] 99 586 " FHBASE 1 (Binlang pig) ¥rim R B 5 (TTBIREEZEE » 2010 ) » [FIafEE R R ORI - K45
MR OES - BEHHESCH - FHESCRARE S N E a2 OaY(ERE - ETIDRACEM A - 588F
A& N 2R EE Y - FEETEMGERE - B EMEM SRR BR 2 gREY)
H Al T HEE AL FEAG RN AR R S - KRB R B ERMH RIS ST AL - T TN Fig U7 Y 75 5 E 2R K - MUK
AEALFERTEAE S E RS A A (R IR » 2 AR PR REFS I 2 — (Ohaeri and Eluwa, 2011; Kawaguchi ez al., 2012) »
TE2 T SoBIm a1 il BUER A2 BT (45 (Talebi er al., 2005; Polizopoulou, 2010) » /NAUGEH A= K iS5 RehllE
AR E P R R - Bl A PSR D7 T B R Ry AL - A ELAHFERIIE I (B {E (Bollen et al., 1996; Smith and
Swindle, 2006) » W7EELAL B NUFERTES B R AEVIFHIEARE R - W TEF 2 A0 R B A= 3 A LR A T BB SR
(Duan et al., 2016; Lignet et al., 2016; Lorenzen et al., 2016; Ochoa et al., 2016; Bai et al., 2017) » FFIFY/ INRIFEVE @)
SR - MURAACIRSREZEFE ~ MR (5 R - 2018) ~ GafEHC )T (Xie et al., 2015) KB ZRE (Mayengbam
and Tolenkhomba, 2015) FF S48 - R [FlAEITAS SRR BR TR » BRIt » BT e o R B A e e Hep

|

() TR R B G Em BT e fE5E 2623 5F -
) TR EEZ B e S 2 R s B -
(3) #EH/EZE » E-mail: janices@mail.tlri.gov.tw °



ARV NFE IR A BAE B el ] 2 5 199

HAEZ - BT HERA/NUFE R A BRI B BT 24 MR R SRR - AW ERRST - (RIE—ACTT
(VgatE - EbExp R 3 A B HlLsE - FHUAE - 100858 - MR MR A LIRAHERY R - BRSBTS,
PIRIHE R (PR B R s R A B Y &N -

M A

L Eig#E
INEGEEE N E R R EIES - (R R B NRE RS - SR RC A ekt - GRS LEE s 3,150
keal/kg ~ tHEEHE 15.4% KAHAEHT 3.2% » RGBS/ NEIFE TAF N\ BB B E2ER2 7 & (TAPS-DLT-2-03)
TEFEEIRAE T B EFE LR ET] 100 g 7y 2 8 - HHEAUKY - 5885 3 HEe/ NISE - FHIAE 20 55 - EEA%E 31
UH ~ TEDESE 24 BEMIZKFSE 14 5H - FEAFE 15 A 16 &) » HejmiEg A RE& A -
1L a4
AT {E BN Y A 2 R EE 5 B B G S /N A (SR S alEh s 106-5 5% ) » #hEk
MATEE R 12 /NF > HEHBEIEOK » E8RiNEH B RENFEE LB A EEIRERN - NEIFEER VIEE BN
FHEASRHI AL B - PRATPEREIR )T =0ERIT 5 mL » B A S {E5EM] 2 s=HER IS » (AR nT 2R MR se 6 I 4L
M UEREN 4 C T BEREE KGRm0 ETIURAEA L HTHE » R4 {biaiRrE B3k 20
TH > B 0 R AN S LTS (aspartate aminotransferase, AST, U/L) ~ N&A M R FLE 20 (alanine aminotransfe-
rase, ALT, U/L) ~ ZREMEE S LA (v -Glutamyl transferase, GGT, U/L) ~ HJLEZ 80 (creatine kinase, CK, U/L) -
lig [ E WA NS (alkaline phosphatase, ALP, U/L) ~ #j&#f# (glucose, GLU, mmol/L) ~ H.[#EH7 Sl (lactate dehydrogenase,
LDH, U/L) ~ [fij& H & E (albumin, ALB, g/L) ~ 447 [ (total protein, TP, g/L) ~ HH =M (triglycerides, TG, mmol
/L) ~ #EHE [&E E (cholesterol, CHOL, mmol/L ) ~ R Z & (blood urea nitrogen, BUN, mmol/L) ~ HJl. fi£ lif- (creatinine,
CREAT, mmol/L) ~ $f (potassium, K, mmol/L) + §# (magnesium, Mg, mmol/L) ~ $fj (sodium, Na, mmol/L) ~ & /E¥)
(chloride, Cl, mmol/L) ~ $5 (calcium, Ca, mmol/L) I ##f#5# (phosphorus, P, mmol/L) » £¢F H A H LA G L ER 2
H#h4: {b4# (automatic biochemical analyzer, Hitachi 7020, Japan) » & f$/E R & 22 E g EPEE -
ILL Z5k5iT
SRS S BERMUR A CinbaTH HAVFIME - WETEREE R T - HE 3 HEe KR EFEEN IR A
{EAeBIE FOREE - EITBIIEAR - M E LRI ERET » DL mean £ SD FIRUFLL o = 0.05 Fi@igiKAE » BRHH SAS
(Statistical Analysis System, SAS 9.1, 2005) BCE(FHER AT - S3L1A5% (WA A ELSRHETISER — BBA
SRR % 0 20192 ) FIEISMNEFEAR/ NS4 (Ellegaard gottingen minipig, 2017) ffd 2 AH fE A HITH H #E1 T
iR - AR BE RN RS B i LR it 2 AR bela B R EIE A2 -

e R R

/INBYS 5 2T L0 2 (B » T BB 2 E HEARRIS AST » ALT ~ GGT ~ CK ~ ALP % LDH 6 8 » M55 5
SR | o BAIURE S BRI TE H L > AST » ALT ~ LDH J% ALP 4 JE45 5 2 556 LB (P < 0.05) » FAULFEEL
TERTFELLEE GGT ~ CK J ALP 3 T BEEE (P < 0.05) » FIBUFEELELAER s FiIbbi: » ALT R ALP 2 JE7 BEESE (P
<0.05) » T 53822 AST ~ ALP J% LDH I8 H AR5/ NE5%  Rh AI T4 (B A SFEEAR VRS - SR8 H1%E Fids LN
TR R PER BB/ NS » AST 2 ALP T5 | AR ISP (s 17 BF AE AR NV FS ( 415 > 2008 ) » [EE7HC /1N EU%% LDH
T 0V 459 (A0 25 7 BFAEAR IVELE (% » 2001 ) » Doornenbal ef al. (1986) H15% ALP {8155 & 745 F i & (P <
0.05) » FEH IR TR B (SEEG] (P < 0.01) S IFAR » SFEAL/IVITRE 3 S TIRTE%Y 7 ke » HIBLES - SRS - 1EBERS
FIBRTRS 3 B TR 9 ke o B UGS B BT ALP (/ARG A FRf — b BB RIS -

i 7 2 (b e HI9E R ML - 2B 19 R FS B M ESE H 0 B GLU ~ ALB ~ A/G ~ TP - TG + CHOL + BUN }
CREAT % 8 T8 - /N R [EIFE 2 FEIIME ~ 76 (1 R AT MU 2 (T8 IR S 00 22 2 » RS B AL A
7 (EPE [ £ FEE% (P < 0.05) 1 GLU ~ ALB ~ A/G ~ TP ~ TG ~ BUN J% CREAT » BUEBEFEHH LA 2 TE08 H 24 A
Z (P<0.05 41 ALB ~ } TG » B3R FEMELA 6 THIEH ZEEE (P <0.05) 41 GLU ~ ALB ~ TP ~ TG ~ CHOL }
BUN » T 5342 TP & CREAT 3 B AR Rl M5SR4 (B B RRINVIRS - sV IIRS - BEEs
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/NEUFE R BN/ INESRE > TP Je CREAT T H AR [El/ NI S fd Ag RSP 35 (8t = i sHE AR/ NEUEE (RISE > 2008 ) » AL
I EsHEE e T EOEE BRI © WLABEEZHLET TR ALERET - BEPRPELAS S - BRG HLA(CEH EA B2 1 (Eggum,
1970) - Doornenbal et al. (1986) B2 Hf159¢ CREAT JH HEBLEFAE ~ FEERAGHS - EIARR BRI S (b ILH 2 i
1EAERA (P < 0.05) © Harapin er al. (2003) 2% 7 i@ Sk HEsm 2258 1000 TP IH B EFEE KLY 60 2 90 g/L » =t EHER
/NHIFE > BLE BRI ~ EEAFE ~ TEPE5E - MR FE R TP IE B E T -

&+ 6 IHEMEIHEM K ~ Mg ~ Na~ Cl ~ Ca ¢ P> Bt HEFHE AL HEEENIIGE - NMEEFER
k23R HEEE BRI - BER AR SHYE (T 4Fa 8B » 2019 ;5 Frtm ki S8
B iR igbar) > 2019 ) o NEUGE SRR 1 6 THMDKR EARE TH HHE &S RA15% 3 s > HAE B BFEMHELA 3
THH A2 (P <0.05) 41K ~ Mg & P BLfEBEFEAHELS 3 TH H 2 S8 (P < 0.05) 41 Mg ~ Na ¢ P> BLZKR2541HH
ELA 2 THEH ZREE (P < 0.05) WK & P MBEHEMETFEMFEHRE Cl & Ca AR EV/NUFE miER Ph i 22 5
HZE (P> 0.05) > H K ~ Na J ClIH H AR EV/INFE S A S E S S SRR NS - FARUVNEY%E ~ BEPEE
B/ INEIEE R 5 N/ NEISE - K~ Na ke CLIE H A AR BN Snfd AgHIS 5 g = i BHEAR NS (1555 0 2007 5 §%% >
2007 ) *

MR EREENNERE - AR EYEREEH SN BEIE - MR A= (B7E B AR Ay B NI R
FEAROML » DR/ INESFE B vh B A8 S8 LAY £ 3RS - NERE S AT R ARG - A FE(E#S H15TE (Braun er
al., 2010) > ZRTfIELETE H 2 A ~ SR « fE S ROIE HAERZWEE N 2R — EAEE N ZE % (Humann-
Zichank and Ganter, 2012) - SRXEs4S I T » FEIEFEEBIE PHFEMHLLA 14 TEZE B (P < 0.05) 411 AST ~ ALT ~ LDH -
ALP -~ GLU ~ ALB ~ A/G ~ TP ~ TG ~ BUN ~ CREAT ~ K ~ Mg } P> BA{EBE5E A0 LL A 8 TH 22 8% (P < 0.05) 41
GGT ~ CK ~ ALP ~ ALB ~ TG * Mg ~ Na }; P » B3k 54 A0 L 75 10 TH 2% B BH 2 (P < 0.05) 41 ALT ~ ALP ~ GLU ~
ALB ~ TP ~ TG ~ CHOL -~ BUN ~ K ¢ P o {EfR& Rl (5 CRREFEERACDEFERT - HRZE S - 1M 8B RFEY
HGRAGRRE - AWTFTaS RIS B E BAFE i A MR AR LIH H 2 Rk » BUREE SRR E 2R o R BUR
AEABMEAE AR B Sl NEIFERIRY B 52 - JERCR [B] Sn A R s R Y AR R -

WSS T8 A= ALTE HIE N AR IE R 2% E#i[E 7975 10 35 1 AST ~ ALB ~ A/G ~ TP » BUN ~ CREAT - Mg -
Na ~ Cl } Ca - & BAFE MR B (LTE B R NBIEE 2 Z{E&E F#A 778 : A/G - TP » BUN » CREAT ~ Na ~ Cl ¢
Ca - fEBIFE MR AE/ETE B RS AJEE & E YA 978 : AST » GGT ~ TP ~ A/G ~ BUN ~ CREAT * Na ~ Cl % Ca »
AEFMRAELHB RN ANEEE 2B E#®ETIVAE 95 - A/G~ TP~ BUN » CREAT K~ Mg~ Na~Cl } Ca -
EFEMR /NS A E IR S 2 E B 75 10 76 © AST » GGT ~ LDH ~ GLU ~ ALB ~ A/G ~ CREAT * K ~ Mg &
Ca - HEIZRERFE B RHIURAY 17 THAEE B RN N EIEE 2 E&E S AY70E 8 TH + ALT ~ ALB ~ TG ~ BUN -
CREAT -~ Na ~ Cl }z Ca > DL b ELiies BAREAE K S A2 AR N RS fn il > (0 A (B 3E B AN E e A i (E
B EAFEEL  EN A RETK o FER IS RAVRR O] SR [F] i A 2 A YRS n B R AR o IR SRR
SRS EN IR A LEER E SR 2R EE 2R - SRR AR NFEE Ry R YR B e i s - TS R i
MR AL EER -

INBUFEVE RN PR A AT T > BN AS BRI AR AR R R E IR i B A\ AE{EL (Svendsen, 2006; Nunoya et al.,
2007; Bode ef al., 2010) » —HE 2 & 2 BEENY) - BIIMASTHREG & a8 R NEB /NS - ARIHEE 2 M)
sl o R EEY (S P S - eSS B /F 4% (Simianer and Kohn, 2010) » A2 AT ELECEFEAR/ NUFE - 2 H Al
B AR NEISE LTS - (AR AR R 1960 FERHESE S » H MR B AR E dHH e #f i/ NEURE ~ e
KEFERIEEE ARESE - EEERER AR T EER 2 4658 » IR T R S S — 28U - HAHREZIE
RS R A B 2 WS SR B 27 26883 (Petroianu et al., 1997; Damm Jorgensen et al., 1998; Christoffersen
et al., 2007, 2013; Alstrup, 2016; Ellegaard gottingen minipig, 2017) o S5— R ARSI Lol NEFEFETE BB REE > 1975
FEEREFWARARES [ — A=/ N5 RAERGERETEEES » MU S M3 RFE 2 5 A 508 (maternal
breed) - EEHHTFETE 2 R AATE B BE AN H RETEF S S EHE 2 R el A5E » MM B RERFE 2 L & iniE
(paternal breed) » DLVESHELA 75% R/ NEFE 81 25% B 54 47 &2 EREECE ERITRECESE B M « R
R EESDES A EE R AN FHEO BEMREBEH EREY) (TEEEZ B S e 5T
2015; WAEDA NEERHTIEEE — EE R EHYRIERTE £ » 2019) « AT ARSI IURE 3 Hfie/ NUFEERE » K
7 e AT IR AR (A BT B iU 22 iR 2% WELE HIRERSE (ITERREZ B g wE AT > 2015 ) flEf
JERR/ NI (Ellegaard gottingen minipig, 2017) #E{TEREE » gl R 2 SR E B HET - SREH/INEGE A B A AR (L
B AR AL - B DUV NSRRI AR A LA E R ST fa R e G2y - FR-B R anfdie i ~ AR0e ~ MEnl - (ERe G - 28
HLFE ~ aEEHE - BRI > TN EBEFE TEAEMFEE —ENER - REBFFEEIIIEARE > kDR
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Abstract

The aim of this study was to compare the differences of blood biochemical parameters among the Lanyu pig, Binlang
pig, Spotty Lanyu pig and Mitsai pig. This assay was aimed to determine the blood biochemical parameters, so as to provide
the blood reference values for minipigs. Twenty biochemical blood parameters were measured using automatic biochemical
analyzer and the differences between different groups were analyzed. Present results showed 14 blood biochemical
parameters had significant differences between Lanyu pig and Binlang pig (P < 0.05); While 8 blood biochemical parameters
were significant difference between the Lanyu pig and Spotty Lanyu pig (P < 0.05) and 10 indices were significant
differences between the Lanyu pig and Mitsai pig (P < 0.05). The results showed these 10 blood biochemical parameters
of Lanyu pig were similar to those of human beings, which included AST, ALB, A/G, TP, BUN, CREAT, Mg, Na, Cl and
Ca. Seven blood biochemical parameters of Binlang pig were measured in the average range of normal blood biochemical
parameters in human reference ranges; 9 blood biochemical parameters in Spotty Lanyu pig and Mitsai pig were closer to
those of human. Compared with human beings, 10 of 20 biochemical blood parameters in Lanyu pigs were similar, so it
might be more suitable laboratory animals for biomedical researchs. Throughout the comparison of among the four minipig
breeds and Gottingen minipig, Leesung pig, as wellas the human, reference values of biochemical parameters those important

information could be served as biological characteristics of reference databases.

Key words: Minipig, Biochemical parameter, Blood.
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L {4 32.79 7 » MD 41707 » MU 411 ; a {51 PD 41 14.67 B {EH A —4H » MD A1 MU 41 R 52
53 b (LA MU 4 3.35 B B 2 41 > MD i PD 4HRSMEMEE 2 % - Huda er al. (2011) %P5 HMATZS,
Koy e B BB Y TR R IR A s & R SRR L AR MU MR
i B K5y & BARE » 2RI R =41 R - Chartrin er al. (2006) 9 %] = FEIBAIE. L AR b (EASE
IR > FATHENS LR b EEERS A L SRR - EA A Ak SRR -
£k 5 2 BRIFEE 2 TEAR « Chartrin e al. (2006) 7545 5 S0 8 L Al (LA BT WS 2 b {6 FTAEHAAT
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* 1. AENSSER N2 — R T

Table 1. The proximate analysis of breast meat of different duck breeds

MD PD MU
Moisture, % 75.65 1 0.42" 75.54 1 0.35° 73.53+1.27°
Crude protein, % 21.74 £0.44° 21.69 £ 0.40° 22.93+£0.31°
Crude fat, % 0.25%0.18° 0.93+0.45° 1.98 +0.78°
Ash, % 1.4740.14° 1.3940.12° 1.5410.24°

MD: breast meat of Mule duck; PD: breast meat of Pekin duck; MU: breast meat of Muscovy.
" Mean = standard deviation.
“® Means in the same row with different superscripts differ (P < 0.05).

® 2. AFEISHIAZ @R

Table 2. The lightness (L-value), redness (a-value) and yellowness (b-value) values of breast meat of different duck breeds

MD PD MU
L-value 32.01 £0.82" 32.79 £ 1.00° 28.4811.07°
a-value 15.68 £ 0.49* 14.67 £0.93 15.76 £ 0.65
b-value 2.6210.35 2.6310.33 3.3510.62°

MD, PD and MU: footnote as Table 1.
" Mean * standard deviation.
"¢ Means in the same row with different superscripts differ (P < 0.05).

ML A [F] anAE RS A A2 P A28 R A

PD 4H.7 3.91 kg 11 3.00 kg » #IFELL MU &H 11.64 kg x sec i > PD &HiR(l » A RAEER - 2R AEHU
MD £ 31.29% B = Y HoA I > PD AT MU HHFERAZE 7252 - Omojola (2007) MSEL I & SHI A 2 BTYIER =

Huda et al. (2011) WIFERURICEIGAREIN AL IS 2 g - BRI BTUENE S 2 & E R E - HIDIREAr
NS B MR =5 - (KM T REN anfl sl s it e B R B R A Fr = 2 > BRI UIEZ EININAER &2 &
AL SN R E (Huda et al, 2011) > B DAL ETSHY AR E2E] > JUISH AR Rk -

R 3. AFEGHEISHEIAZBTUNE ~ 288K E M pH E T

Table 3. The shear values, cooking loss and pH value of breast meat of different duck breeds

MD PD MU
Firmness, kg 3.91£0.44" 3.00+0.35° 6.6410.57"
Toughness, kg X sec 7.58%1.18° 5.5510.82° 11.64+1.37"
Cooking loss, % 31.29£0.88° 28.20 £ 1.56 2920+ 1.15°
pH 6.07 £0.06 6.1110.16" 6.14 £0.09"

MD, PD and MU: footnote as Table 1.
" Mean * standard deviation.
" Means in the same row with different superscripts differ (P < 0.05).
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A [E] A RS P 2 B AL BR A Ry 7

AR A 2 B B BEAH R o o BT 4S SR 3R 4 « = BRaH IS Pa B DAISKHEEL (glutamic acid) & & s » 5 2.86 —
3.03% » FHI R KL (aspartic acid) 1.85 — 1.95% » 55 = FBlEfElE (lysine) 1.80 — 1.87% » T 4HHEHT A 2
W ELE S EREEE AR /Y 18.81 — 19.60% 2 [H] o A ER4E -1 Aronal et al. (2012) 2 JL T WEFI4T H & HE
WAl B Bl 2 EEAETT > Hag b oeia Hi Ml s RN i = 5 -

R 4. AFEanTEISH A Z A RRAH R ST o3 T

Table 4. The amino acid composition of breast meat of different duck breeds

MD PD MU
Aspartic acid 1.85+0.11 1.95%0.04 1.89£0.07
Threonine 0.9410.05 0.98+0.03 0.96%0.04
Serine 0.81£0.05 0.84 £0.03 0.82£0.03
Glutamic acid 2.8610.20 3.03+0.07 297%0.12
Proline 0.76 £0.03 0.76 £ 0.02 0.68£0.03
Glycine 0.89+0.04 0.89%£0.01 0.87£0.06
Alanine 1.21£0.06 1.25+0.02 1.23£0.05
Cystine 0.07 £0.03 0.07 £0.03 0.04%0.01
Valine 1.03 £0.05 1.12£0.04 1.08 £0.10
Methionine 0.48 £0.06 0.46%0.10 0.54%0.02
Isoleucine 0.90 £ 0.04 0.95%0.03 0.91£0.06
Leucine 1.71 £0.09 1.79£0.03 1.75£0.07
Tyrosine 0.71£0.04 0.72£0.02 0.71£0.03
Phenylalanine 0.93£0.05 0.97£0.03 0.98 £0.04
Lysine 1.80£0.10 1.87£0.03 1.83 £0.06
Histidine 0.56 £0.04 0.62£0.03 0.55%0.03
Argnine 1.32£0.08 1.36 £0.01 1.32£0.05
Total 18.81 £1.02° 19.60 £ 0.27° 19.12 £0.82°

Unit of amino acid: g /100 g.

MD, PD and MU: footnote as Table 1.

" Mean  standard deviation.

" Means in the same row with different superscripts differ (P < 0.05).

V.

VL

A [E ARG Y P 2 BE R BR A R 7T 0 A

F 5 By &S 4HNSHG A 2 RERGER 4HL B 53 53T - MU 4H 2 A= AE % (C16 - 0) LLpIBiE i e - SEfiHER (C18 & 2 w6)
EEBILA MD $HEE iy - H =41 B BB 25 MiEAEHE (C18 : 0) ~ JHfZ (C18 : 1) FIFEAE IUfEREL (C20 © 4 wb)
PSR 7 5 - BEAIAEREL (Saturated fatty acid, SFA) LA MU 4H (38.63%) 8 » 270 R EEAIAERT
fi% (Polyunsaturated fatty acid, PUFA) ELEIRI A MD 4H (41.16%) /5 » 2540 2 B8 T BERIHEREE (Monounsaturated
fatty acid, MUFA) #2132 722 52 - Aronal et al. (2012) W55 HR R » JE NS FOAT I 2516 iy 1A 2 Al i L (] e i 22
5> B HSAEH R EE I Ry 26.89% BE(RN AL EIFHNSHIIA 2 36.45% > [ #Hh 5 Wi TERSHY A 2 SFA ~ MUFA #1
PUFA LL IS (R ELA SR 4E SR AE T © Baeza er al. (2000) &% 11 A2 - HISAEVIFCER - L HISH A S 6
SFA -~ MUFA #1 PUFA 43 1] By 35.29 ~ 32.08 1 32.12% » BELARGAERAS SMS A R [E - HEHINE P4 0] BE R &% 3 6 = 07
=~ ERIEC T AR ERZE » SRR LL P E A Z R EAEREHRE B E 4L HEIR  SFA &S -
ENELEA T TN R LR e Yo

MBI RIS » —RESRREIHIRRA 2 — 3 X - RISl igtR B2z a4s > Ut 4C%
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jec 1 22 7 KHAM] > PRERRCIIAE A R LB PSR AFE 6 Fivr - MD 41 #84E F#H 3.78 log CFU/g 7% 4.11
log CFU/g » PD 41 3.91 log CFU/g 712 4.59 log CFU/g » MU 4HHIIH 3.79 log CFU/g |F1% 4.87 log CFU/g »
A PR S R i B (P < 0.05) » [&7EEE 1~ 4 F17 K > SonfEie A 2 W i 22 52 -

VIL A [&] e A S iy AL 2 e e s ERE R 2 BB

Al e i 7 28 S AR T A Ry A i B Y LA - HIE TBARS (B 2 SRAE /2% (R4 > 2002;
Ockerman and Kuo, 1982 ) - Z4HIGAGAITY 4°C /200 1 2 7 K2 EAbBBMUEZ(LEIP 413 7 i - MD 41 H 0.62
mg/kg FF1ZE 1.32mg/kg » PD 47 0.62 mg/kg FFFZE 1.09 mg/kg » MU 4/ 0.36 mg/kg FFFZE 0.52 mg/kg o /4
1 KDL MU GHEZARA HA R4 - 25 4 RAIZE 7 K& 2L MD dim - MU (K - H=FEiGHy 2 ff B2 -
HIEFE 5 - MD 412 N FIRERLRE ELBR = - FEEE bR UE EA i A RE  59fKE Rael er al. (2004) /5T
fath - AN EIEAIE 2 FEH A FIRE S 2 IR - JCLABATRERTEE (40 Cl6 © 0) BlE%E TBA 142 4
RCARA - HEOHA SR MU 40 2 MRS & EFIe ARG B EL B S B =40 i s » FTAE /A EEL TBARS HEKZ
(RZ - #i78 TBA HEZEFTERETE - HEREVEIA P sE N ELE B P #a M %A% (de Abreu et al.,

2011) » {H TBARS S3A A4y AT E Ry HIETAG AT B fle 2 BE B4 -

xS A EaAEISHY A2 AERHEERAE R T 73 i

Table 5. The fatty acid composition of breast meat of different duck breeds

MD PD MU
Cl4:0 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
Cl16:0 20.36 £0.78° 23.35+0.73" 25.19£0.98°
C18:0 14.78 £2.57" 13.26 £ 1.93° 13.55 £ 1.37*
C18: 1 23.92 529" 25.58 £5.26" 28.10+2.78"
Cl18:2 w6 26.86 £ 1.17" 24.89+1.11° 22.18 £ 1.51°
C20: 4 @6 14.13 £3.09° 12.86 £2.79° 10.98 £ 1.47°
C22:2 0.00+0.00 0.00 £ 0.00 0.00 % 0.00
C22: 4 0.00 +0.00 0.00 £ 0.00 0.00 % 0.00
C22:5 w6 0.00 0.00 0.00 £ 0.00 0.00 £ 0.00
SFA 34.92£2.14° 36.36 £ 1.96 38.6310.86"
MUFA 23.92 £5.29° 25.58 £5.26° 28.15 £2.66"
PUFA 41.16 £3.18" 38.06 +3.56" 33.23+2.28"

Unit of fatty acid: g /100 g crude fat.
MD, PD and MU: footnote as Table 1.

SFA = saturated fatty acid, MUFA = monounsaturated fatty acid, PUFA = polyunsaturated fatty acid.

" Mean * standard deviation.
" Means in the same row with different superscripts differ (P < 0.05).

6. A [EanfEISHY A< A R B L

Table 6. Changes in total plate counts (log CFU/g) of breast meat of different duck breeds during storage period (day) at

4°C
Day 1 Day 4 Day 7
MD 3.78 £ 0.57* 3.69 1 0.80™ 4.11+0.82"
PD 3.91+0.88% 3.58 047> 4.59 1 0.60*
MU 3.79 £ 0.66™ 3.56£0.58% 4.87 1+ 1.06™

MD, PD and MU: footnote as Table 1.

" Mean * standard deviation.

*® Means in the same row with different superscripts differ (P < 0.05).

" Means in the same column with different superscripts differ (P < 0.05).
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7. FEGEISH AT 4°C 4IRS R E >~ #(k
Table 7. Changes on TBARS values (mg/kg) of breast meat of different duck breeds during storage period (day) at 4°C

Day 1 Day 4 Day 7
MD 0.62 + 0.08“ 0.93 £0.06™ 1.32£0.17*
PD 0.62 £0.09™ 0.72£0.11% 1.09 £ 0.23*
MU 0.36 + 0.09% 0.43 +0.15%% 0.5210.19*

MD, PD and MU: footnote as Table 1.

" Mean = standard deviation.

A Means in the same row with different superscripts differ (P < 0.05).

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

O
=HENSH A B UME T SR Y el 2 F R R - DR NRHORE LM - ALIEEGHaRE L - HHARH & ERIANIAERT
BREEBIE - 1 - B NSRZEE R E R - S ARE TR RSO A [FRLRE R 2 B B ~ S BB I T ==

CHRRAIERKYE - BEEE AR ERT =S A - DUFIFRERZE SIS AU R K -

SENRK

THHtEERZE GBS YGEAEGER - 2018 - 107 455 | FEMHESEESBAEEER — /M H15) - http:/agrstat.
coa.gov.tw/sdweb/public/book/Book.aspx °

TTEBEE AR - 2013 - S AT 1021950978 SEAGET E &P HEREE > Bk 7% -

TENE AN REED - 2018 - /KE —EEI — AMEEZE - https://www.naif org.tw/industrial Content.aspx?param=fron
tMenulD=13%EF%BC%86sDate=%EF%BC%86eDate=%EF%BC%86key 1=%EF%BC%86frontTitleMenulD=12%E
F%BC%86forewordTypel D=0%EF%BC%86pn=1&frontTitleMenulD=12&frontMenulD=13 & forewordID=2437 -

SRAPEE ~ 40 - 2002 o HECTEARN 2 HAE A an B AR R 2 PRET » BEERAST 35 ¢ 331-337 -

BREIAME ~ RE ~ BRRK > BIEIRISIEE - 1984 - WIREREMIREAE Z015% - L NISERLE - TEEst 13
109-116 -

B FHENE - BUESE - Mk —HIBRERE © 1985 - WIRAE R ERGMEARZ HIE - FAERE 18 & 167-174 -

FEEASS - 2008 - IS4 RS TIT - EEEEASATE M2 FT - 5 > pp. 2 °
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Abstract

This experiment was conducted to analyze the physicochemical qualities of duck breast meats for Mule duck,
Pekin duck and Muscovy. The MD, PD and MU were grouped the breast meats of Mule duck, Pekin duck and Muscovy
respectively. The analyze items included the proximate analysis, color, shear force, cooking loss, pH value, amino acid
composition, fatty acid composition, Thiobarbituric acid reactive substances (TBARS) value and total plate counts. The
results showed the moisture of MU group was the lowest at 73.53%, and crude protein (22.93%) and crude fat (1.98%)
were the highest significantly. There were the highest L-value (32.79) and lowest a-value (14.67) for PD group, and highest
b-value (3.35) for MU group. The shear force of MU group was the highest but PD group was the lowest, in addition, the
cooking loss of MD group was highest at 31.29%. The pH values of all groups were among 6.07-6.14 (P > 0.05). The content
of glutamic acid was the highest in these three groups which were 2.86%-3.03%, and there were no significant differences
at the total amino acid contents for all groups. The saturated fatty acid ratio of MU group was significantly higher and
polyunsaturated fatty acid ratio was lower than other groups. The TBARS value of MU group was the lowest at 0.52 mg/
kg significantly after storing 1 week at 4°C. In conclusion, there were significantly different values of firmness among three
duck meat so that made the different characteristics. It could improve the demand of duck meat using the heating processing
at different temperature, tenderization or aging to develop various duck meat products. The results of this experiment could
be used as a reference for the meat processing industry.

Key words: Mule duck, Pekin duck, Muscovy, Breast meat, Physicochemical analysis.
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A =% A S ERNEERTY | RN RSP 5 5
5 J‘FLP?; Y Rt Lﬂ%.‘mf’f @‘E 1= At —\3}“7# ‘;}

PEHE O HAED RO EER Y A 000

W H3 - 108 2 8 F 15 H ¢ #22 H ] - 108 4£ 10 H 8 [

W B

KT B0 R iR st B 5 2 2 25 5 1 B2 4l BE (black silkie chicken induced pluripotent stem cells, BSciPSCs) 2
AN ERFE R B ARSI R RE T FHEL R EE R IR [ - fiE{ 2 BSciPSCs 71 fS /M B T 1 35 4821 (47 300
K) > &L REMEE —MEDUAS Oct-4 ~ AP K PAS Jutti% o] RIS LR E - EF IR G 4IRERE 2R DS ETT R
Pyt )5 e B BSciPSCs 174 YL #S (EB) HI4SSE » BSciPSCs A 71 BIE R — IR @ HI4HREES Z F0 &S 4R
HIBEST © 7 BSciPSCs #5HEEIWF(L 3.5 K (X-stage) HYAZHERE F » AR IE(LEE 12 RARRGHVAS (oM - 4558 H 11%
RRaRe el B E i > S8 E RREHE - &78 DGR - TEARWZE 17689 BSciPSCs B HE % AEM: » HARAGIIPK
V&) B LAAE AT FE N AR VRS BRI AT -

RESHEE - RS T - FE SRR - s

4

LB YIRS 4T (embryonic stem cells, ESCs) 5 LA EI TR S5 « RERZUH - IR IRAE S LAk = BRI E
A= TE AR B 21 55K [F4H 4k T2 RE B 4= R THAE 2 4HiAfY (Robertson and Bradley, 1986; Notarianni and Laurie, 1992; Shiue et
al., 2016) > ffi A N ERATRRER AR S AR A B fE i _Ery ek o RILRp4RREif o 55 ERER E H ERHUT
i3t o SR (induced pluripotent stem cells, iPSC) AIESARIIEHEEAE 2006 £E/ABRES » b1 F A ST AT
Yamanaka BEAEGFZEE - $5E T IRERAHAE T EUE(LRASRAY 24 ([EEEEER > 20 FiE te R R B4 R AR e 4 o3 (L 25 BE
YRR AR R A B B LR 4 (SN T+ OCT3/4 ~ SOX2 ~ KLF4 81 C-MYC > [RIHG kol 2 /N
AR - BREEE B H B A L2 R 2 e diRE - BEILAE R B 2R thiedife - HART R e o] DATE iPSCs 17
RV RGTR (teratoma) Y] o > A o3 (C R iCEr 4iRE ~ ASARRE ~ AILPO4HRE ~ AERAATREEL - 57 4N AR SN E AR e 4T
B - IEIHTE AR AR R4 I FE S0E S K #58) (Takahashi and Yamanaka, 2006) - i H 15 2012 £55 H i 4 B BFEE £
#%ZIRoR o BRI LR fH4E ST 7 AJH (Park ef al,, 2008) ~ ALJE[HE (Liu er al., 2008) ~ A g (Liao et al., 2009) &
5 (Breton et al., 2013) # iPSCs » &g —ERIFAVHEAENY) - HE RS E AR EERER 5T - 556 F
LA ETRAI RS () IIRRGECE W) B IR 4 SR 4R (primary chicken embryonic fibroblasts) #E
1TA4EE  E T MEATBEA A R - PSR e R #EA T - WHEREE RS AR R ERE - ik
ATAEARINE I FR 2 IS HY 4R (EB66 AHAfIfE ) 1F Foi i B8R B 42 FE -2 (Olivier et al., 2010) - fEREH%
2 REMERRHRERRAYEETLHTE > Lu et al. (2012) |0 FLEN)HY R 2 BV B (POUSFI, NANOG, SOX2, LIN28, KLF4,
C-MYC) A FEIEHY IR 48 4 BEANAE (quail embryonic fibroblasts, qEFs) » sl Dah B R4 4 BRI AR 1T BT R L
i B R AR R ARE R R IDRE W HER RIS EIHER - R ERES S M ARIIvR » EE%
— i R FH U ALB R RN 1 T 58 S e B 5 BE MR AR ST » RS 2 B89 BHE R M aE g 1L 2 S o
SHELEEMEERAIAERE (black silkie chicken induced pluripotent stem cells, BSciPSCs ; %% » 2018) » #—25 55 EHEEAb
SHEFFERIR GRS REE T - BRI EARRRAITEH -

|
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Q) (TEb e EZ B s AR 43 Flr
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B R SR MR AR RS S LR D
M A

SR SR AR R R T

ZAI AR E SEH#MRAE (WL 9 K ) 7k~ FR 44 RF4HRE (chicken embryonic fibroblasts, cEFs) » Fl|H i &Y
¢MHEEE IR T~ (reprogramming factors) E4H (set of lentivirus: EF1A-driven LIN28, NANOG, SOX2, OCT3/4, KLF4 and
C-MYC; Cat. # LVO1006L; Creative Biogene, USA) fE% 55 ¥ cEFs (T4 AN R U T S F R SH E 2R M
ErRAAEPREE L (255 - 2018) -

o AL AR AR B o B
(i) 4HIAE Oct-4 Eiljig MEGkE R (alkaline phosphatase) J& 7317 -
HIFH % % Al BB B2 2 1) (immunocytochemistry, ICC) #ET 73 » FLElFJeiF4HAELL 10% Fr 1R S Ak

(neutral buffered formalin) JAZ A T IE E 30 min » FEfIA 0.3% Triton X-100 &Z & 10 min » FEfhIA 5% FBS &

JE2h > ZIMA—HIEEN 4C TRIERERZ - 1A ZHi#& rhodamine (TRITC)-conjugated AffiniPure

goat anti-rabbit IgG (H+L) (for Oct-4 staining, Jackson ImmunoResearch Cat # 111-025-003, West Baltimore Pike,

PA, USA) > rhodamine (TRITC) -conjugated AffiniPure rabbit anti-mouse IgG (H+L) (for AP staining, Jackson

ImmunoResearch Cat # 315-025-003, West Baltimore Pike, PA, USA) » 2K 1% DL & ¢ 28 il #% (DM IRB; Leica,

Wetzlar, Germany) #E{ T GRILTHT -

(ii) #HHffiE Schiff (2%t (Periodic acid-Schiff Stain, PAS) 4liEZLE 5547 ¢
HRF R TR TP Y AR B 0 DA PBS JEVE— RN 1 mL & 10% 12 85 RAY S /KB 5 [E 2 4 A 5
min > Bl PBS &7k %1% > I A 1 mL Periodic acid (Sigma-Aldrich) » 2% 8 T~ K€ 5 min 7% DL PBS %728 —

o B0 Schiff reagent (Sigma-Aldrich) » %5 S 10 min 1% LA PBS &7k K » LIS #ETEE

[ i -

75 &AL AG (embryoid body, EBs) 258 5 G 51{k

FIFEEE N _F 28 mTeSR™1 1235 £ (Stemcell Technologies, Cat # 85850, Canada) &) 7525/ N\ » %
4920 pL - SEEMEEIA 5 mL PBS DURAERENT 1/ NEZESE - 1547 2.0 x 10° {#F453E2 BSciPSCs & A B —
REFERE/ I BEEIN 3T CHLE 5% CO, (2B T - DIFF#EMEIPR 815858 7 R 2% > BB
WEESTZ BT -

R RS 1% - DAl R I N TSR DL 0.1% BHER (gelatin fR3 2 4 FLARAEES B4R - METTREITER &
DIFEEERE b WG R E — B I 2 1% > 53R DL ICC T (LA RS R R I3 o Hhall > 4lpE st
DL 10% S8 AR =R NEE 30 min > FFLL 0.3% Triton X-100 ZJ& 10 min 78 > DL 5% FBS {fEFHKE 2 h - 2
% > IMA—8SIEG 4C T EEIRK - PR _4Hi#gEe 4,6-diamidino-2-phenylindole (DAPT) Z% i T8,
ST o 2 — 4 i S By neurofilament light (NFL, Millipore Cat. #AB9568, Temecula, CA, USA) ~ atrial natriuretic
peptide (ANP, Millipore Cat. #AB1970, Temecula, CA, USA) Eil q-fetoprotein (AFP, Santa Cruz Cat. #SC-8108, Dallas,
TX, USA) ; — &t $i#& & rhodamine (TRITC) (Jackson ImmunoResearch Cat. #111-025-003, PA, USA. for NFL and
ANP staining; Cat. #305-025-003, PA, USA. for AFP staining) o Zu{f 7 455 DI A7 2B YL s B = e /A A=,
B 515 2247 (CoolSNAP HQ2 Monochrome, Photometerics, USA) K 82{8 4117 REFE .47 MetaMorph 6.0r5 (Universal
Imaging, USA) SCERFT T HT4E R
Sl e o

BSciPSCs #E{T 14K 455 2 73 (LAl - S5 BSciPSCs P B AS 12 » FF DL =P8 LR B3 8 07 U T 1
ZRATHE (neural cells) FYEE 2 551 (Dai et al., 2014) « B 4% BSciPSCs 128 (T I &K 4T ft 5% 2 5235 EL [DMEM/F12
supplemented with 200 mM L-glutamine » 4 ng/mL bFGF f1 1 x N2 (Gibco)] 5% 12 K& @ BBESE A A Anpa g
A B2 [AB2 (Aruna) medium J75/[1 200 mM L-glutamine ~ 1 x aruna neural supplement (ANS) F1 20 ng/mL bFGF]
g T K% 21 FBEE AT A EEFE A [AB2 medium 75/ 200 mM L-glutamine ~ 1 x ANS £ 10 ng/mL
leukemia inhibitory factor (LIF)] #E{THF4EIE=E 7 — 10 K -

LM AR A LR ETA A - IR ICC dEIFifaHy 7 A THREES 20 i P E—MEhiie 2
S AT 3 219 S Bk o FH Ak HI R4 B A 56 Microtubule-associated protein 2 (MAP-2,Millipore Cat. #MAB378,
Temecula, CA, USA) ~ Glial fibrillary acidic protein (GFAP, Millipore Cat. #SMI-22, Temecula, CA, USA) 1 04 (Mi-
llipore Cat. #SMI-22 MAB345, Temecula, CA, USA) Zif8 (Lu et al., 2012) -
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V. EEHGIREIE ECOHIE
BEFH 5 € 10 #@ii 2. NOD-SCID G/ Nl B o 5 5 x 10° {E BSciPSCs &7+ 1 mL -2 PBS 75+ » HY
100 pL 2 4HAREOER » DUES DTSR Y/ N e BT B0 2 B2 T 4H48 © RAE 1 {8 5 (R4 P IR i A T 4H A 1 T ek
RZ — P4l gvtt (H&E F4ff 5 hematoxylin and eosin stain, H&E stain) > DL BRI N B4R b2 BRRE -
VL ik &GRS EEE T1 70T
i BSciPSCs MIEEIAFHEMRAG - FE PRS2 difl e & B A S BIRRG /L2 5E T - AR IE 2 #81E Y
26 1 x 10° & BSciPSCs 75> 1 mL 2 PBS ikt » B 1 uL ~ AHHE& %% > FIFH Micro-Injector (model IM-88,
Nikon; Tokyo, Japan) PAEfE0EET 7 2R EOTAFNF] Stage X HIHVAF JE2 A B 2 MR 1 & - BAEIRHY R F 215
EPERIE AW Las ETIE - WRWHLIREE 5 RAIES 12 RETIRERE -
VIL FEREN I A 4R SE
AW B Z BB TR R T B G sl T - 82 (EH ﬁjgﬁaé?lﬁl%bbﬁ?ﬁﬁﬂﬁm
BEZEgwERMERIYIGE K/ NMEIFEERRE (B ERTHEREEEERE ¢ 106-3) #

RN

| e e OISO ER e ol
AT RS IMNRIAEE B 1R - RS E B4R AR LAV R AR R 2 V8 RE (BRI - — AT F iR
HHREAR ST EARREFTRIAAY 7 TRERE KB E - ARIAR T CARIGER AR~ 88 EASE A LU =/ » 350k © 1. fEEp4H
H@Z%H@Hﬁ%@aﬁ:ﬁ (Draper et al., 2002; Henderson et al., 2002) ; 2. FREp4lAEZe 2 2 Bl g L MEAHR 2 H—1E
=it (Sperger et al., 2003; Abeyta et al., 2004) - AWF5eAtEt > BSciPSCs ELfERSYMEE M 35 4 (4300 K ) » A
Eﬁ&%@%é&%ﬁﬁﬁﬁf BEIRRE » PR R R R 246 AL AR JE4HAE (primordial germ cells, PGCs) FIZERL#ER4HAR (Jung
et al., 2005; van de Lavoir et al., 2006; Liou et al., 2012) K ZEsR2555 55 VERARBERE (Lu ef al., 2012) AYARBEIESE -
$& Oct-4 ~ AP 2 ICC F1 PAS 4L 15 77 A A TARRARF AR M 73 4T © 455 BSciPSCs 4810 PAS ([ 1) ~ Oct-4
B AP ([ 2) B9 ICC FL et 2GR IE - B 35 4812 BSciPSCs {/iZA4ERFERAIAE 2 K53 (BARES -

1. B% %E%%%QE M 5 4T BRI F periodic acid-Schiff (PAS) 7 /?Zﬂﬁﬁ.ﬂa%%é A : BSciPSCs 52% 60 K ; B :
BSciPSCs £2#& 280 K

Fig. 1. Histochemical staining of black silkie chicken induced pluripotent stem cells (BSciPSCs) with periodic acid-Schiff
(PAS). A: BSciPSCs cultured for 60 days. B: BSciPSCs cultured for 280 days. Scale bar = 50 um.

IL. SRR A BB H #S b

BATEZEEME 2 ESC K iPSC &5 7407 EBs » BB (IR @HYEE 11 K & A B RERY
¢MHE7ESE (Doetschman ef al., 1985; Shen and Leder, 1992; Desbaillets et al., 2000; Odorico et al., 2001) » ZFfEz% 2
S CAHREEE 2O &S AR ~ L ALATRE (cardiomyocytes) ~ AR & 4R (endoderm cells) » 41 F sz FR 4T AR 2 B 4 A
(epithelia) 50 Y= AR (Assady et al., 2001; Mummery et al., 2002; Draper et al., 2004) - [N ILi%2% EBs BY AL H
#FENIES ESCs K2 iPSCs 4tk 2 & B A RGN LB IFaRE o (At » & 75855 BSciPSCs Z #84M3E78 7T »
AW FEH 7 555 ¥ BSciPSCs HEfTHEIMT &S 58 EBs TR G « 455 8UR » BSciPSCs AR 7 K&
Bz BRI SR R BB IRGE T~ EB (8] 3) » HEE# PR 3R Ky 92.6 £2.2 % (138/150) -

FE1%KF EBs U EE - ce DARKTEEE T UETTRE 8 b &% 10 — 14 RIVEEE L% - FIF ICC #fT
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HRE T ERERERVFRIA AT » DICHIES BSciPSCs fERS /MR E T » BEREAMLR=EIRE BT - KBRS

A Ry MEfg 2 NFL ~ FiRfg 2 ANP BLNRRJE . cytokeratin ZEAHAHEE A AVITREEE T E » ICC HYAERIT 25
M FE (18 4) -8~ BSciPSCs A ERSIN A8 b =g 2 87 -8 Dl aS I pk BLE 5 58 (B IS R -
so B BSciPSCs HAHEL—f ESCs J iPSCs tHHH{LL Z B3N BB ST -

DAPI Rhodamine Merge

E 2. FIFH AP K Oct-4 fifG¥HiEE 280 REVSH #EAE 2 Re i T s

Fig. 2. Immunohistochemical staining of black silkie chicken induced pluripotent stem cells (BSciPSCs) cultured for 280
days with antibodies specificly against to AP and Oct-4. Scale bar = 50 um.

AP

Oct-4

100 um

3. MR E T H %5 HA S RSP RS -
Fig. 3. The formation of embryoid body from black silkie chicken induced pluripotent stem cells (BSciPSCs) cultured in
hanging drops. Scale bar = 100 pm.

L. fEE AR E b

i BSciPSC 8% 2 pJFHR AR 1R - 7 DL = PE By 5 sUE T S AR 3 2 U35 E 51 {E (Dai et al, 2014) -
BSciPSC 48 57 B 1 4C A e 0B 2 55 8 1% - 1) 288 e 48 A AR 5 %1 0 75 MAP-2 (microtubule-associated protein
2) ~ GFAP F1 04 1T ICC 73#7 - Hrft MAP-2 2 —FERIAE B BN YIIE Aa AR E A& T A g 2R B 5
(cytoskeletal protein) (Johnson and Jope, 1992) » & #% FI{E B tHaK AMPEE 3% A EEE » GFAP BFRIRAE g A 2481y
SR EBAAE (astrocytes) B —FE HH 4% 85 H (intermediate filament protein) » {52 R A ERATREAT RS 2 M A F A
ZC (Bignami et al., 1972; Antanitus et al., 1975) ; [fij O4 RIE&FRIRAT MG (HEE S 47 22400 (oligodendrocyte) AT 52
ML LRSS (Nielsen ef al., 2006)

BSCiPSCs b\ = Fif F 3 (LA 7 s (TR AR 8 (140 30 Kk o TSR EIMTARATVAE 22 1 -
FH 2R B B S AR AR By (i 4T BERE © DL MAP-2 ~ GFAP 1 04 4 AR HETT ICC Al o3 A 855 50y
4h?§ﬁ’]iﬂﬂﬁ’@ B2 f_%}i}ﬁ (E S)  EE =P A E bR E 57Ul BSciPSCs 575 B 5] o] {5 S ARy
{bAEE T -
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DAPI Rhodamine Merge

4. FERRESHETTHEMT R E R 2R YMEE neurofilament light (NFL) #Z5E « HHARfZ atrial natriuretic peptide (ANP) &
3t~ NHEE cytokeratin fZzE -

Fig. 4. Specific expression of ectodermal neurofilament light (NFL) marker, mesodermal atrial natriuretic peptide (ANP)
marker and endodermal cytokeratin marker after attaching culture. Scale bar =25 um.

NFL

ANP

cytokeratin

DAPI Rhodamine Merge

MAP2

04

5. EEHEGEE R M i 4 R o 4K 4N B 5 & 3 (L BE & 1% 0 DL microtubule-associated protein 2 (MAP-2) ~ Glial
fibrillary acidic proteln (GFAP) f1 O4 ZEfrifgtat] » 15 2R IE -

Fig. 5. Specific expression of microtubule-associated protein 2 (MAP-2), Glial fibrillary acidic protein (GFAP) and
04 markers after induction differentiation of neural cells by black silkie chicken induced pluripotent stem cells
(BSciPSCs). Scale bar = 100 pm.
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1V. RGO

{E7E17 ESs A1 iPSs AHHREIEF - LIEGSMIEE NEEE By J7 ZCETTARRAIIRRY 2 BE MERY S TAG FIMERD B 0 2
HIFEIF © ¥ ESs B¢ iPSs 4HAERE DL 8 )5 %M ) NOD-SCID /N7 T SHEERN E P il Ba g iy e 7 > 2 e
FH AR S 4 BE R Y B PN 47 (B 26 BE M4 1Y 75 724 (Maherali and Hochedlinger, 2008; Muller et al., 2010) - ESCs B iPSCs
FEAE X NOD-SCID /B > AIRFEAE R R R » ARrdifn R A L2 e R 2 R 80 mErdiiZE
NOD-SCID /N & FrE 4 2 WG » &R B N R b2 2 e 240 AE (Blum and Benvenisty, 2008; Hentze et al.,
2009) » HA Ky ESCs B iPSCs B A5k =W Jg B AR T ANRERS 22 551 [ 4H 45 RE B A PRINRE =~ 4HRE /0 (L 20 sER
o R HEEAE S| NOD-SCID /N v iR e - &#E— 0 V)R §5ke - PIEIZEERE E = MgiigsE - e
S E RN B 2 AE MR E > 559 (Brivanlou et al., 2003; Hentze et al., 2009) - Nussbaum et al. (2007) HYRFZEEETS
FEHE 1 x 10° {lE/NEIRERAHAE - TR BETRE 2 M4 50% » Tif4HE. 5 x 10° {E4HAHAIE] 100% JEEKIRGEE @ ZR1M A
SEIAERAHMERE 100 {EEI AT AT HATRE - Hi3s AR 24 6.7% » Z5F4HH 1 x 10° {[E4HHE AT 100% JE R GG (Gropp et
al., 2012) - ARFZERAE 5 x 10° {[E BSciPSCs 4HfI%] NOD-SCID /N0 F7 F4H&% > WRGIREIE 43 5 100%
KHFZEHE 5 x 10° {E BSciPSC AL FEIEIEE 10 #Hls2 NOD-SCID /N A HIE > B N4H4 > 10 RIREIA £
s 6 &/ NP AREAS AV U B2 BIR AR R AVIP R - 1R @ ESTIEHE 1 {8 H (&R N BliaRE (444830 ) HU T IR
AedeE (& 6) » &K[EE ~ Bk ~ B ~ B8 - DR 1% DR RRELPLDE TR AL Oty - o iTés SRR RG R
AV R o o ATEIEEEACAHAL - ARERIAHRE  SEOERIL ~ S ESAIL - AERLAHRE ~ BIRGERE BN HR (mucous gland)
FoMRE S (B 7) SRR TS E AT E LAY BSciPSCs ARSI ML REME 2 R -

6. SEHEAEL ARSI ST NOD-SCID /N mT 3 45 W RE R TFK ©
Fig. 6. Tetratomas derived from injected black silkie chicken induced pluripotent stem cells (BSciPSCs) in NOD-SCID mice.

V. ik E R RRETI

ke R RO SRR AT 2 RE 0 BVE D i S H B P2 2 BRag U577 (Mascetti and Pedersen, 2016) - Ab5EEE
ILAVEERE S e MR IR IR B RS B SRR A AT - RS E R ~ O - ILATIE RS
S o Ry T U L A HER S R MR IR R S B A U AR S BEHIRE ST > 1 1 x 10° {iE BSciPSC 4
AR WL 3.5 REVAKF#ZH5EE - Bl Stage X HIZ MBI E - SLHAH 45 (ERERG - FAERAVARZ #E2HE EIER]
M AR LTI E - ME I IRER RN G E P BR8N & - FHR/NBETIG Cle s skE & ik
Gl o SERAERAERY 45 (ERERFEWHLAVARRE T - FYWR(ESE 5 RIETIRERE - A 9 RS L35 - NIt
REPSEETEZE  1E 12 RETHE R ERE - A 13 (Hka (495 10 X)) FHSET » MG RH A
2 {EREAaE b 2R G ([ 8A) » 5551 23 (EIRHEH 10 FERGRIISE T RAEIAAIMEL, © 21 RIZ(E 13 EHEsEed (17
B3R F 29% ) - (HI9HERGEE - 2R - FEIRIIFETAY 10 (ERERG (4955 18 K) » ESNBIRR A 3 (ERRAGZ A ()
HAEHRE - F8HE BSciPSCs BRI E#EZAETT (IREH 11%)
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RPCI by | B N

4 Pl o P S T . e . ~ el

7. WHGREAHARTI R FIEZE A LERE (A ~ B) ~ SR4EREAHRR (O) ~ AERARAHAE (D) ~ FESAL (B) ~ FIEAL (F) ~ iR
4EHE (G) EHELRHAR (mucous gland) (H) & =1 f& > kiS5 - (H&E staining)

Fig. 7. The cells and tissues derived from three primitive germ layers in the teratoma, such as neurons (A, B), fibroblast

(C), adipocytes (D), skeleton muscle (E) and smooth muscle cells (F), and mucous gland (G) can be found in the
histological section of the BSciPSCs-derived tetraomas. (H&E staining)

ESCs HA HIEEHr - FETRIA - b =g LRIV RS 8 & TR [EP A B AR SR RS 4 2 BE T - TERT 2
HIW T E &5 REE B iPSCs JVA B ESCs AR 730 (LB RE RAERSS (in vitro) RIEEA (in vivo) HYERER HR IR
HE Ry ] ¥ (plasticity) (Thomson et al., 1998; Takahashi and Yamanaka, 2006; Takahashi et al., 2007; Yu et al.,
2007; Zhao et al., 2009) = 11> 2006 /N, iPSC HR#E R » MEFERTT e R EmM A EY) - WEsE Ty
b B4R T #5 S T AR AR UE R T (OCT3/4, SOX2, KLF4, C-MYC) #541% » R IThifk 2k ks iPSCs » H#i iPSCs
CE— BN AR - A EAYE - BEY)EGE - AREIE - EAEEH (gene targeting) F /I 2 5T
(Takahashi and Yamanaka, 2006; Takahashi et al., 2007; Yu et al., 2007; Yu et al., 2007; Aasen et al., 2008; Hanna ef al.,
2008; Haase et al., 2009; West et al., 2010; Wu et al., 2010; Shiue et al., 2016) °

BE 2RI ESCs I PGCs {RERC #EE1T (Pain et al., 1996; Wu et al., 2010) » {HELE H AT LA BRI 7L
JEHY ESCs 2 iPSCs # i iRfER » JCHRAEELIAFEEL (gene targeting) HUAHBANTSE - PRITELIRIA > B T #EAY ESCs
I PGCs {EASIME T AV TR P AR HAVRCRA S (Lu et al., 2012) Z 5 - #Y ESCs f1 PGCs R S S HITE
71> EREE AR ME B BN ETE (K (Petitte ef al., 2004; Motono et al., 2010) > [NELFE(E T HAHRHE
FHHVETT © 5550 - %Ry ESC LIEE S EB K HRG MBI THIRRI M ETBRESHGBRsE T - REAGR T ALAHHY ESC B
A BRI e S A FIH AR AIATHE 2 BE ST (Rossello ef al., 2013; Dai et al., 2014) - X[ > {ECLEERAVE
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A5 iPSCs H1e 14 » B2y iPSCs ARANFIRGFLIEAY ESCs B iPSCs —HEEA 53 LT ZHEE B 5 HE R FFIAL 4,
SERAIRE 1) » PRLERERT iPSC FALERRISEIIIE LIS 7427+ (Lu et al., 2012; Rossells et al., 2013; Dai et
al.,2014) -

1
2 i ;
- HiEa
& |
e
: FHIREH § ETRNE
i B o

8. HEHEAEZRENRAEN T O ORFHZRER  Plma - A FL10K -B: L 18K -

Fig. 8. Chimeric chicken embryos derived from injected black silkie chicken induced pluripotent stem cells (BSciPSCs)
in White Leghorn chicken fertilized egg. A: Dead chicks 10 days after incubation; B: Dead chicks 18 days after
incubation.

AW FEFTEEILHY BSciPSCs SHAMRER DAMIRE S e e T 20 - MR R RENRIR - (T 4ERPR Y
b ESCs FrRIRMHBHRVAIRIEEE © TRAIHEE SR AR PR e B et SEEH AR B = e 2 R
735 ALAYHREREAE Y NOD-SCID /N EE AL R R M EE IR 2 B ik &5 88 - M — 8T HEAR N2 VEEE -
&ra LA EERGE IR - BAMTEREIEIL BSciPSCs itk - SRR T2 E SRR EAT R S YHIHE LAFHET SEfE Y
SEEAEVE - BARFEER - TR UE IS & A E R FHT 5T - [FIRFIL BSciPSCs ffg-F-ZAVEEIL -
Al EERENERERIR B RIEZE T - BT RSV S SYEVRER R ELES -

RIFFE RS TR T B SRt 5T4CE: [106 2R} -2.6.1- & -L1(2)] > HAEHME#F#EH - 2HEHH%BA
AE B AR - (EHEAGLUER]SER > Frrt s -

ZEXR
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Evaluation of in vitro and in vivo differentiation capability
of induced pluripotent stem cell lines from the black silkie
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Abstract

The purpose of this study was to evaluate the in vitro and in vivo differentiation capability of the induced pluripotent
stem cells (iPSCs) derived from the black silkie chicken (BSciPSCs). The BSciPSCs have been maintained in vitro for more
than 35 passages (about 300 days). These BSciPSCs continuously expressed pluripotent markers of stem cells including Oct-
4, AP, and PAS antigens. The in vitro differentiation ability of BSciPSCs was determined by EB formation and spontanely
differentiation induction, and the resultant lineages were verified by immunostaining with antibodies specific against cells
from 3 primitive germ layers and neuron cells. Moreover, the in vivo differentiation capability of BSciPSCs was further
demonstrated by formation of multiple lineaged tetramos in NOD-SCID mice and resulted 11% chimeric chicken embryos
after transplantiation of BSciPSCs into Leghorn chicken embryos. In conclusion, the BSciPSC lines established in this study
can be maintained in vitro continuously without losing their in vitro and in vivo pluripotency. The success of BSciPSCs

estabilishment would provide an alternative modles for biomedicine study.
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Table 1. Breeding procedures of Nilegrass cv. Taishi No. 3

Year Course of events Executive locality
2003 Selection of generation and observed trial Tainan

2004 — 2005 Preliminary yield trial (I) Tainan

2006 Preliminary yield trial (II) Tainan

2007 — 2009 Advanced yield trial and quality test Tainan

2010 — 2013 Regional yield trial Tainan, Taoyuan, Pingtung
2014 Variety registration applied Tainan

() &ehERRmEHE
EEE T bE (EESEEAT ) DUBZESE 10 E#rinZ ~ NL cv. TS1 2 NL cv. TS2 (#i34H ) #1788 ZE
BRaERE 0 SmAREIEE RS AR - BAH 2,000 AT ER - HaRN EEERRE - |
R iE ST 28 %5t (randomized complete block design, RCBD) - 4 &8 » &/ N&IAEIFE 20 ‘FHAR » A&
8 HEERUT—ZK » 32 9 TR - SHE BB MR S E 3 -
(i) s
DR MA A2 KERFEEER | - 25 EERIHLE - SkEHHEE - FERGE N ETR
By B AR S DIEE S T AR B0 2,000 A TEY ARG EEEERE - HEREKS
&% 4 EHE > F/NEEE S0 FEHAR » A& 8 FEER—R - sHEREMAR A SE ST
L RBEMEAR S E 77T

=12

(i) FEHIEHEL (toppest leaf collar height) * {EEHS F i FIEFHATSE

(i) BEHZAT% (leaf dry percentage) © &y i FAlisaTE 7 S BRI i FEERHEE -

(iii) e E AT

#H 2 H & (crude protein, CP) 47 #i1 77 7% & DA Kjeldahl 75 72 0] 72 18 #% 4 %&( (N) (Bremner and Mulvaney,

1982) » FH N x 6.25 #fififHERE & E - BB L84k (acid detergent fiber, ADF) Fz /44 (neutral detergent
fiber, NDF) £:# Goering and van Soest (1970) Fir$g 77 7AMI7E © ZKA MM ZK(L &) (water soluble carbohydrate,
WSC) Z Mg J775THEIEH Paleg (1959) g~ J77% » KEFEHRHIZ 80% IS ZEHURSERGI/K « W ~ 8 ~ §5
FEa BT ARLUREE OB S LS 285 % » B & 8 DISHESE (Olsen and Dean, 1965) EEEHIE » K ~ Ca
Mg & LUFFRSEFEMNE (Thomas, 1985) -

e

LB E

EAZ YR B S i A B 2 iR 2 (microsatellite) » B fE B 548 551 (Inter-Simple Sequence Repeat,
ISSR) = L ISSR Ry BLfEFataHY5 [+ (primer) 7 £y ISSR 73 F155E » DAEST PCR JUKHY DNA f54057 17 - (EIRY
YR B 2 BRIEANR & > (EEH & 7 R EEIRE - 28 FIEERIR B2 IR E 2 e E R E
YERIERE  TARIERGR G EEEAER - 25 (2009) EE# 172 81 44 ISSR-CAPS il H » HiLEER
ot MERIAH A - TIE RETRE LS EE R AT 9 i AR P R fr 2 F -

AR FRIEWHEEEFHE T CGiih & ) BEEHEREEASR > fh&k A01 — A04 YEEARIT K AC4 > (it &
AO05 1 By AC22 > (%4 A06 Fr AO7 FYREAES By AC29 » i % A0S HYFREA By AC33 » i % A09 Y REA By AC36
mhZ A10 B A1l HILERA By AC20 - L3255 (2009) F AR RS IR =~ (AR - ST R SRS A {4
B > FEILHEL RN AR TREMNACAR - HESERGE RN » BEFHA AC26 A TJHE ot Z A2 ~ A5~
A06 ~ A7 ~ A10 (NL cv. TS2) 2 SCAANE » TiEA AC29 Btz Al ~ Ad FFHJRE OA » SA AC30 Hi Byl Z



IL.

BRghd: sriEls iR 229

A3~ A8~ A9 B All 32 7 UK o (i A2 2 BIARTTRE B AC14xXAC26 » 1 NL cv. TS2 (AC20xAC26) H—3k
[ASCA AC26 » WiE Z I EAFRGR (% -
4 7E B PhiE

10 (EESE F ¥ im A VIR E RIS R (£ 2) &8 HREE & Al (126 cm) B SR HMHmER (P <
0.05) » {HEZ NL cv. TS1 (126 cm) Kz NL cv. TS2 (119 em) > [l fEREE M2 BAFAE - MDA & A2 BEERE(E 102
cm 5 FLLUAnF AS BIE RO 2.1 mm - {HEBLNL cv. TSI (2.04 mm) 7 G ERTE M2 5274 - T DAinZ A3 8
AT 1.73 mm ; EEYIEE R RIDL AL (5.03 /AR /AN /20 ~ A6 (4.72 AR /N L 2) ~ AT (4.69 /NIE /N /
R) ~ A2 (4.56 NWE /N 2R) Fe AS (4.55 AU/ N /2R ) 5 S @i R S A A & 0 HE SR
NL cv. TS2 (4.91 AW / AHE /2K BIREE - WEEZE = HY NL ev. TS1 /Y 4.27 /A / A E /2K -

ewiakE EalinsE R B 6 (EEERIUE BAVHTL AR (A2 ~ Ad~ A5~ A6 ~ AT & All) SN 4fE EEhi
55 o fERREEST » NL ev. TS1 (9 118 cm BFEL A7 1Y 113 cm Z fififE#2 52 > (HEEE SR HMZ > 11 A2 ~ A4 -
A5~ A6~ All Fz NL cv. TS2 BIRRE /MY 100 — 106 em 2 [ » i Z 30 fERE 2 72 B0FAT © R T R 305y
D2 AT 89104 |/ EEZE S NLev. TS1 9 9.1 | /37 (P<0.05) » {HEL NL cv. TS2 (10.0 | / 37 ) K At it
ZZ B AR (R 3) 5 IEEERAMRESY Dl ALY 22.3% SE &K iiLAdhZ AS 1§ 25.7%
HE T 0 BANL cv. TS2 (22.6%) 7 Rl R 72 57T » (HANREIE KIS NL cv. TS1 #Y 24.6% ; FZVIEE LA %
AL1 Y 30.4 230 / B /4~ A2 FY 29.5 NI/ B /A ke AT Y 29 N/ N BE  AEEE 3 i R B B E m T T A
A4 1Y 25.9 NIE / NEE /AE R AS B 25.5 NE / NBE /A H BT EBAHAY NL cv. TS1 fY 29.8 /M / /N / 4F F2 NL
cv. TS2 /Y 31.5 AW / /NBE /4 27 G fR B2 72 SRFAT » R A2 ~ AT Je A1l 55 3 (T fn A BRI A 2
&l el — R (S -

R2. JEEEEAFEIARNE SRR RERE

Table 2. The agronomic traits of different lines of nilegrass in preliminary yield trial (I)

Line Plant height ~ Toppest leaf collar height ~ Stem diameter ~ Dry matter yield  Dry matter percentage
cm mm mt/ha/cut %

Al 126" 94 2.08% 4.30° 26.9™
A2 102¢ 81 1.84% 4.56" 26.9"
A3 106% 80 1.73¢ 427 28.5°
A4 110% 76 1.97* 437 27.3%
A5 108%* 77 2.10° 455" 28.1°
A6 108% 86> 1.98% 4.72% 26.0%
A7 116" 92 1.85% 4.69" 27.4%
A8 112 89" 2.03" 3.80° 24.9¢
A9 107% 80 1.87"¢ 4.26° 27.9%
All 11 86" 1.93%¢ 5.03° 26.9™
NL cv. TS1 126° 100° 2.04™ 427 28.0°
NL cv. TS2 119® 90™ 1.86% 491 27.7%

" bede Means in the same column with different superscripts differ (P < 0.05).

TewIahE EalinsE R B 6 (EEERIUE BAVHTL A (A2 ~ Ad~ A5~ A6 ~ AT & All) SN E EEhE
B o fEMREERSY » NL cv. TS1 HY 118 cm BEEL A7 #Y 113 cm Z [ #7252 - (HEE S Hthin £ 1 A2 ~ A4 -
A5~ A6~ All Jz NL cv. TS2 IYRRE /1Y 100 — 106 cm 2 [ - Sh & W E 7= BAAAE » T EER B35
DLk 2 A7 (9 104 B /S EEZEH NL ov. TS 9.1 B /% (P < 0.05) » LB NL cv. TS2 ( 10.0 F /% ) F EAf
Wrim R 2 [ B M B AR (R 3) 5 TREERZAG R DAdm & ALY 22.3% B A (K > LA & AS 1Y
25.7% HiE R 0 B2 NL cv. TS2 (22.6%) 2 [E i #7227 » (HANEEZ(KIY NL cv. TSI Y 24.6% ; i YER
DL Za A1 Y 30.4 N8 / N /AR ~ A2 19 29.5 JNIE /NS /AR Ry AT 9 29 AN /N /AR 3 (B S A S R
AinZ A4 8 25.9 N/ SNEE/5E R AS HY 25.5 AN/ NER A HELEIRAHAY NL cv. TS1 Y 29.8 /AMH / A /
HE R NL cv. TS2 9 31.5 AW / N BA /427 I eS8 72 SR A7 AT > B A2 ~ AT K Al 55 3 B i A E B R3R
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Table 3. The agronomic traits of different lines of nilegrass in preliminary yield trial (II)

Line Plant height Leaf number  Dry matter yield Dry matter percentage Dry leaf percentage
cm no./tiller mt/ha/year %

A2 105™ 9.8% 29.5% 456" 26.9™

A4 102°¢ 10.1%° 25.9¢ 4.27° 28.5°

A5 100°¢ 9.9% 25.5° 437° 27.3%¢

A6 106" 10.0°° 28.5™ 4.55% 28.1%

A7 113* 10.4* 29.0% 4.72% 26.0°

All 103°¢ 9.5% 30.4® 5.03° 26.9™

NL cv. TSI 118 9.1° 29.8% 4.27° 28.0%

NL cv. TS2 106" 10.0° 31.5° 4.91° 27.7%

“"d Means in the same column with different superscripts differ (P < 0.05).

DLA2 ~ A6~ AT 2 All % 4 i3 im A2 S hE & o E il - RS E Y - DLit & A2 K NL cv. TSI
1Y 123 cm FE A7 (P < 0.05) > {E5A NL cv. TS2 /Y 114 ecm > WEFAHEAM 3 [E¥rih & (£ 4) ) EEEE T > 2
DlithZa A2 19 16.3 cm S5 E 81 NL cv. TS2 fH% > {BA NL cv. TS1 19 14.3 cm ; EEE 45 0 D& All (0.67
cm) ~ A2 (0.60 cm) ~ A6 (0.60 cm) 2 3 {f - BEE i 5 » HEL NL cv. TS1 #J 0.53 cm K NL cv. TS2 /9 0.60 cm 2.
AR 72 SR AP AT AEEARH Y - PAdnZa A2 (2.18 mm) Jz A1l (2.06 mm) BZAHT A i % > B AR =R
NL cv. TS1 /Y 1.78 mm Jz NL cv. TS2 {9 1.64 mm ; TERZY)EEEL 77 » PAdtid A2 89 7.33 AW/ A/ REE T
B2 NL cv. TS1 /Y 6.73 2N / /ANEH /20 > 8L NL ov. TS2 #2222 © 4 @i ANHEHE &1 104 —
10.8% 7 [l e 722 BAFATE - MRS NL cv. TS21912.2% > {HEINL cv. TS1 (10.5%) 7 [l iz 22 42 (%=
5); RS KRR RS B oy o BT AR 2 M B A R 0 BT AR AT 240 BELNL cv.
TS2 FIR—HEETE - &reabhl 4 (EHT L AN B MR B i - DAl & A2 BYRIRR G > BR T EERE
EILNL cv. TS2 —#E(EFEI - RAEHLEMH RSBy > IEEEE AR SNES (SRR YIHIEEE NL
cv. TS2 T EL{B&h -
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Table 4. The agronomic traits of different lines of nilegrass in advanced yield trial

Line Plant height Leaflength Leafwidth Stem diameter Leaf/Stem Dry matter percentage Dry matter yield
cm mm % mt/ha/cut
A2 123° 16.3 0.60% 2.18° 0.61% 25.6" 7.33%
A6 115° 14.8° 0.60™ 1.91° 0.63" 23.5° 7.20
A7 114° 12.7° 0.43° 1.66° 0.67" 22.7° 6.94
All 115° 16.0° 0.67° 2.06° 0.66" 24.6" 7.02%
NL cv. TS1 123 14.3" 0.53" 1.78" 0.53° 23.9® 6.73°
NL cv. TS2 114° 17.0° 0.60% 1.64° 0.72° 24.2% 7.70°

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

II1.

[l nn

ez aar it e BB R B V& R1% - DUBZEF T &R A2 2 h1@isatsy - St Rt A=
i~ BRET RS 3 ie - fEEF Tan g A2 FYPRE By 135 om B =% NL cv. TS2 #Y 122 cm (P < 0.05) » {fi
FERRE T KRR & < AR (R 6) 5 e LIEHEEE Y - tWAMHESR > FER LR A2 EE
ZEF] 102 cm BHE S0 NL cv. TS2 /7 96 em 5 {ERZYIE B H 7y - WifE M AE 3 (EMlE S i 2 s © ElHES S
BH ARG EREMEFESR  SEZRGE D R A2 TSRS EAEERET - SEHRFERBRD AR
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64.3% ~ 63.8% 2 61.4% B FEE > NL cv. TS2 [ 62.7% ~ 62.3% K 60.5% ; {EEEILMAENE ST > R A2 (V&R
FEE R T R BRI 53 Al By 35.6% e 36.1% EREE =it NL cv. TS2 1y 34.3% ¢ 34.9% » [T AE BRI R & Z FA1SIf
RS o ES A A2 BINL ov. TS2 ERR RS AR > AAEREMIRFIRE NL ov. TS2 (B55 - BEATEME
> F A2 ik NL ov. TS2 » {HEEAE MG B RAFHYEEN: -

x5 JBESEAEGRSSUEERR BT
Table 5. The hay quality of different lines of nilegrass in advanced yield trial

Line Cp’ NDF ADF K Ca Mg P
%

A2 10.5° 67.4® 37.1% 3.82 0.08° 0.29 0.85¢
A6 10.8° 66.6" 37.4% 3.89 0.10® 0.38 0.87%°
A7 10.4° 67.9° 38.0° 3.68 0.09% 0.31 0.87%°
All 10.6° 66.8" 37.5% 3.73 0.10® 0.32 0.86™
NL cv. TSI 10.5° 67.9° 38.0° 3.69 0.10® 0.33 0.89%
NL cv. TS2 12.2° 66.3" 36.5° 3.91 0.11° 0.35 0.91°

"¢ Means in the same column with different superscripts differ (P < 0.05).
#CP: crude protein; ADF: acid detergent fiber; NDF: neutral detergent fiber.
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Table 6. Agronomic traits of nilegrass in regional trial

Location Line Plant height Toppestleaf ~ Dry matter Dry matter Cp* NDF ADF WSC
collar height yield percentage
cm mt/ha/cut %
. A2 135° 113° 6.75 26.9 10.1 64.3" 35.6° 4.65
Tainan . . . .
NL cv. TS2 122 105 6.63 26.4 10.2 62.7 343 4.82
A2 115° 96" 5.96 25.3 11.8 63.8" 36.1° 2.52
Taoyuan b b
NL cv. TS2 110° 92° 5.81 24.5 12.1 62.3 34.9 2.38
. A2 125° 97 6.03 26.7 11.0 61.4° 33.2° 3.48
Pingtung ] ] . ]
NL cv. TS2 118 90* 6.15 26.2 11.1 60.5 33.2° 3.53
A2 125° 102° 6.25 26.3 11.0 63.2° 35.0° 3.55
Mean . . .
NL cv. TS2 117 96 6.20 25.7 11.1 61.8 34.1 3.58

" Means in the same column with different superscripts differ (P < 0.05).
#CP: crude protein; ADF: acid detergent fiber; NDF: neutral detergent fiber; WSC: water soluble carbohydrate.

+ =A
:%n aff
JEREF Wi A A2 R AEHT RS TS  FERHFEHRSNEYT > HtEmEIIY  EEERS > £

FHKERIF AR B4 - IEAh > A2 FEEREE ((IAIRESR A ) B bR - BIERETRERE TRER - AR AR Rt
KEFRREE - R BT 2014 £ 11 AEFEEZ A GHERER > arBEEFEEFF 3 98 (NLov. TS3) -

W
at

Nk

RIS ~ RS FEESL - SAPUEE - 2009 - FASFEEEEE M TR - EEREGH 10 1 307-320 -

SRR ~ DR © FFEE © 2006 - RS FEEE N FEEIL 2 2% - BAEIZE 39 1 203213 -

BRI ~ BFPHERE - EREE - 2016 - EEEE B TR S ST H - WAL 50 ¢ 207-212 ¢

FEZRE ~ PRIESH ~ S50 ~ BROC ~ BRI ~ TR - BEERSS - 2002 - REEF BB S IR B © BEIE 35 1 91-
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Abstract

Ten lines of nilegrass (Acroceras macrum Stapf) introduced from South Africa, including AC14, AC15, AC20, AC22,
AC26, AC29, AC30, AC33, AC36 and AC39 were used as open-pollinating parents for nilegrass breeding. Eleven elite lines
were selected by forage yield and quality after all trials. Both nilegrass cv. Taishi No. 1 (NL cv. TS1) and cv. Taishi No. TS2
(NL cv. TS2) were used as control varieties. Dry matter yield of A11 (5.03 Mt/ha/cut), A6 (4.72), A7 (4.69), A2 (4.56) and
A5 (4.55) were significantly higher than those of the other new lines. No significant difference was observed among these 4
lines and NL cv. TS2 (4.91 Mt/ha/cut). However, all of these 4 lines had significantly higher forage yield as compared to NL
cv. TSI (4.27 Mt/ha/cut). No significant difference was observed on the crude protein contents among A2, A6, A7 and All,
ranged from 10.4% to 10.8%. The stem diameters of A2 and A11 with 2.18 and 2.06 mm were larger than those of the other
new lines. The crude protein contents of these 4 lines were all significantly lower than that of NL cv. TS2 (12.2%). However,
no significant difference was observed among these 4 lines and NL cv. TS1 (10.5%) for the crude protein contents. The line
A2 had the same forage yield and quality as NL cv. TS2. It also maintained good adaptability in all locations. Further, the line
A2 was more easily established with larger stem diameter and more branches. It was named after Nilegrass cv. Taishi No. 3 (NL
cv. TS3).

Key words: Nilegrass, NL cv. TS3, New variety.
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R A LR R & Fy AR S RO § ER) S

STES R - M

R OY BinE Y i Y MEEY HRRE Y

Wt H3H - 108 4= 11 F 19 B+ #252 HI - 108 42 12 H 26 [

W B

ABHFEFEZ R F A E N (glycerol) #4HE — H AL 5T (dimethyl sulfoxide, DMSO) Fy/2 M RsERIE 7> > ALLL 0.25 mL
A (French straw) fodlk EETRE R LSERERIEILA I > ¥ glycerol (2 ~ 4 ~ 6%) BL DMSO (0 ~ 3~ 6 ~ 9%)
&GS TELE 2 RO R A R R E L2 BRI L= T 2 o082 45 © S5 5RBUR 6% glycerol B2
6% DMSO > 4HE1EE 17 (41.08 +2.13%) ~ 175552 (55.48 £ 2.49%) ~ TEME5ZEL M (35.89 £ 3.02%) Kz DNA 5244 (71.65
t 1.73%) FHIEE SN EHAEA R o SN R RS MEREE (6% glycerol + 6% DMSO) » #E—HEE{E AN 0.5 M JiE
1i# (sucrose) 1& BB (L2 AR B LLEHE B 2 S H B2 fREESUR « G558 A1 0.5 M sucrose & > fif R
BAETAA/ESR (55.77 £ 1.34) ~ GHIESEEEM: (41.92 £ 1.25%) KA 4RBGVERE (51.90 £ 2.19%) Z MERE R BB B R
NI (P < 0.05) - &R& DA E&EFYSAD - LSRR = b2 AR AR 6% glycerol ~ 6% DMSO k0.5 M
sucrose Fy % M OReE R o SIS 2 R R T o8 -

RS ¢ LU ARXEBE - BRI -

4

LIER o 2 FERIAE 20 A2 A Zen VRS - B ERERE T DUE R EMRRAEYIRIEE FAYEEA - 75 20 fHag
W& S 2 A B IRl (872 N TH2H (artificial insemination, AT) o Al £7ff738 /@24 20 4% » Polge (1949) #3155
—({E 4 HLREER (glycerol) » AERLIHATIE glycerol 45 T4 HIR{F o 1£ 1980 (X #IHH » S5—TERKIHAEHAEIMZHE (in
vitro fertilization, IVF) & 81/ N IEF] H T (Brackett ef al., 1980) - §EIRTE 19 40 KBRS AIHIIE U K4 55
= WEIERE B R B FTE 4 2 /K& (Molisch, 1897) » ZRTIEAS KSR » EEESH E & 20 40 wltautRIE 57 Pz »
T H 2 B AR IR T A 1T B A AH R 2 ARELfilT - Luyet and Hodapp (1938) £y i JCFI FH A SRRV G IROEITHE (L2
A WEEEBEE L2 AR E N EIRE IR 2 /2 3 - 1M Polge (1949) 1855 Luyet and Hodapp (1938) 7 455
A HR 3R glycerol TS RsHE T4 MEFHICRER » FEILBARL T8 H2 HAVIFC &g - BFE S H > ARE T 21743
Fr e fEFIAERC T2 A b - — 21832 HU% (slow cryopreservation) » 55— Rl B33 (L)% 40% (vitrification) « 7525
TR 2 2 R ORER (cryoprotectants) $5 B A HME o 18204 HUM H I FHE(EBE 2 R IRER] » 1kt —2K {15
WA Z BB G E 2 ER ARSI » SN HRIRERE I E 2 AR F R - (EAAA K o2 2 Al
AEAN » WL —SRAARE Y 4 R AR AL Hh RUR S [ 22 KB DL T T B2 AR A B iR R K 3 TP BOK SR & (5 R % - 281Ky
AR RS BT EFRE S - (BB BRI S Er B ARRE i B - S A RS DR (K > Rt — 2 a 3R 52 RIERE i
(Alex and Higgins, 2014) o Bz HAIE—(EAVRAY2HTTE » RERSRER S 257§ 100,000C LA _E (He ef al.,
2008) > (A LR/ TR SRS (cold shock) HYEE4: > h—fikisr 2 FERLZRAR > (HESH 2 BUETES » SRS NREELI R
F5 K eI R » D T UK ECH ARG E o BRI L ARG E A TR - HAR R S RS A ORER
R ARAE R R =2 2 33 1E fo 2 7 A 72 2 BE N 5 (Kasai, 1996; Alex and Higgins, 2014) « [EA) » BEE(LS Y2 HAZ
BG4S AR > TERAR S B RS R LS BEET 2 » SSAERT 2 Yta N SHAIRE R AR % R B 45 SRR R TME 8302

|

() TTEE RS E Z B B A P i Je i 2 58 2627 5 -
Q) fTEbEREEZ B mE R BT E T -

) TTB R E T B E s A BEA -

(4) #EN/EE > E-mail: tckang@mail.tlri.gov.tw ©
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(Campos et al., 2016) » AztEEFIA 0.25 mL ZJAZE Rk R - BHEERIRETHEE (LS 3 > &F(5 DMSO (0 — 9%)
B glycerol (2 — 6%) FEBURNIIAG FHEES (L2 B OReER| 2 AR R Ie b T E 2 % -

L.

IL.

1.

MR T A

) Fom iR s

Rl R A EREEE 3 BTN 2 — 3 B PTRFRAT - SOlEHREHE 2 X > FRERE 2 RLE -

TR ER AR A T P2 E (artificial vagina) 7% » FREERTFL T DAAHES » PMERPEE MR ZFKFLEA 45Cof
K Rk EANHE PG 24T 2/3 Z 8mE - IR RALIRAEEZE RUEFHM R ENREEERIET § &%
FEIF I b 2B NIRRT 1/3 R 2 FRH BB 7% 2 BE 8] ( K-Y #UF ) (Johnson and Johnson Medical, Limited
Gargrave, Skipton, BD23 3RX. U. K.) = A TERKSERIERT » FEAFRFRMENENT - AFREEARZEN - 5
EIERAPREIE © Hig o Wik E 2 RFm N AR - (EERERREEE (15 mL 8078 ) NsEEE R
T?R* °
i P S

e % RIS B 8 47 EL RS 0.9% NaCl ~ 1.15% KCI ~ 0.61% CaCl, ~ 2.11% KH,PO, ~ 3.82% MgSO, + 7H,0 -
5.34% Glucose anhydrate 27 /751 ° FESEIIRVER 2 Bo BRI A 100 mL 0.9% NaCl ~ 4 mL 1.15% KCI ~ 3 mL
0.61% CaCl, ~ 0.4 mL 2.11% KH,PO, ~ 1 mL 3.82% MgSO, * 7H,0 ~ 4.5 mL 5.34% Glucose anhydrate 5z 12 mL pH
By 7.4 2 BilE4% LR (phosphate buffer) » JEZ)& 8% pH & 7.15 — 7.20 2 [# - WiEEFER 4 CHIA o W& 15 mL
HELVENZKER » BRIEGTE R TR SR 2 S TS T 8 b - Her 2RI 3 & EREHEE R
TER > &CESTOR AR - DL700 x g > By 10 min > AR FERBERE DHCPEE AR R T4 1 mL 19 7R
Gt RE SRR -
B R REMm R AL R

AT 2 A (ReE R DMSO B glycerol 7 SR fE(RELFIAR[E]H 57 Al 12 4H (DMSO : glycerol, v/v(%) f &% RE
FEES R E2:0-4:0-6:0-2:3-4:3-6:3-2:6-4:6-6:6-2:9-4:9-6:9)> [BHIJFE DL
REfEbbagfE s (v/v) 5 I - glycerol/DMSO 7 48RS (%) 735l & 1/0 ~ 2/0 ~ 3/0 ~ 1/1.5 ~ 2/1.5 ~ 3/1.5 ~ 1/3 »
2/3~3/3~ /A5~ 2/4.5 ~ 2/4.5% o Z 5 B IRERINC 77 L& 4% (K& EHEE H (low density lipoprotein, LDL) 2 Tris-
citric acid-glucose (4% LDL-TCG) EAELEiR » 252 B raEm 2 A inERIFZIE glycerol (2 — 6%) 5z DMSO (0 — 9%)
FAHFTRR 2 FRIEELPIRC S © MR E DA gentamicin 250 pg & penicillin 150 pg (& 1) - HAZEL 0.22 pm 2 JE4
(Millipore, millex GP filter unit) 3#&E {2 EEF 4 CHE -

T L UFEREREE b2 R ORIy

Table 1. The cryoprotectant components of goat sperm vitrification dilution

Components

LDL (g) (dry matter) 4
Tris (g) 242
Citric acid (g) 1.48
Glucose (g) 1.00
Glycerol (%) 2—6
DMSO (%) 0—9
Gentamicine (pg) 250
Penicillin (pg) 150
Distilled water (mL) up to 100
IV. KR Z 2B

Wi Z BRI S oA SR R B E 7y - B2 2 R OREM R I B A P B =0 > 26—
B RIRTEMBRR Ry & & glycerol & o PREEZIFIRALEIRIFIR KIS B TR R A — PR B
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(&2 — 6% glycerol ) > SE—EEFFIER 2 RIERIBEREES 1 x 10 B FREETRIIETE > RIS —FSEE
PR - RN IRy B = E TN B A I FEFE £y 10 min o JRII58 R12AFE 120 min » GE{REG
BC 77 Z R EISTRINNAERSTE &7 DMSO (0 — 9%) 255 —FEELHfRR - 55 —IBEmERIRN e EDE 1% » 18]
BN 0.25 mL ZEREE o ZEETTE RS REEY) 80 pL AN E{L2 B ORER MR (4% LDL-TCG AL
) BUFRIER BRI E A 2 R IRER 2 RR & 50 pL - BUERUER LY 80 uL A& L2 A IR-ER
MR > Hxf& DL PVA (Polyvinyl alcohol) #;£f (11414 AMERREEURIAI L 4 cm &2 P2 > 4EFF 30 sec (& ILEEF
ZEAEHE AR AR S P TIE IS o T SHE AR 0.5 M sucrose 2 5{EGHS > 0.5 M sucrose RN & — P EL AR
> HERT AR LLH glycerol Kz DMSO 7 5REgAH[E » R sucrose HYEASREE F5 0.25 M ©
V. MR R
FiAE A B R EREEME & - LRI A 37 C /KRB HE T 30 sec R o MR 1% P TRERBEG T 1k 2 5
i ©
VL &R 1T
FEF S IAMERE 2 43 i B (A R =U4iREEE ( EASYCYTE PLUS ; JAE] IMV A 5] ) AGF4HC EasySoft v5.4.1 beta2
AL T G2 (viability) ~ #5 T-UEIE5EELM: (acrosome integrity) ~ 4R HS/BEE (mitochondria potential) DNA 5g %%
T (DNA integrity) 73477 » AT #RAEDBR B (ISR E T AE T -
VIL ¥ TFE 15717
HrtkE IR L 4% LDL-TCG 22 6.5 x 10° sperms/mL 7 JEET% » WEHY 10 L 285K » B s o &
EHE R & FI R BRSO T 07 2408 VideoTesT-ZooSperm 1.0 #1 S » FEA5KE T0EJJ (motility) » SEARIERIECIERME
FA AT
VIL 45t o717
KBHFE & BRI 2 FE T ~ FER  BHIETEREEME: - DNA SeEEME KK 4R Ra VB RE 2 72 S5 DISRET 73T £
47t (statistical analysis system, SAS, 2012) DAl—R& &R 45 (F2 7 (general linear models, GLM) - 3lfi DAET 5 26 5 o7 A
7% (Duncan’s multiple range test) 55 S B FHR 2 2 1 > FA RRHEAR B 2 B DL P < 0.05 For -

R B R ER

2 RO RIS IR T BV A Gl - (B2 MR AR PR S HE A YIS FEEEE » BEF
TR - DNA SRR S DIRERY 52 4 M T % (Martin et al., 2004; Bucak er al., 2013) o L5 R R A B R ATRE SIS /
BEREELL » EECL R BRI oAt P)fE 5 (Motamedi-Mojdehi er al., 2013) - 345 A L MRER 52 IR
ST BH S E F S " SR % 2R (Soylu et al., 2006) » AWFEREAL R 72 AR (4% LDL-TCG) A1 EE
il glycerol (2 — 6%) 81 DMSO (0 — 9%) 2 /2 R IrsERIE L L=piE R RS B L2 R ARG T8 2 52 - M
AR R RETR S ST - BEE - 4HHERE K DNA 2R B & A R B2 2% (Abdelhakeam et al., 1991) - G{Ep4E
AN 2 Fow > A58 DMSO (0%) fAAERYIRIL T - B glycerol JREEREAN (2% ~ 4% f 6%) » [ HRIZKETIET] ~ 175
S~ DRSS M R S A S5 A B 2 AR O » o7 lycerol TR 6% BEZ A T /] - RmaRss
FrA B 4H o 2 Fe R IHAH A (6% glycerol + 6% DMSO) A5 - {EHISRAS/BRE < B EH 28 S e (EHETO4H
I —45 3B glycerol HIALLISEE&R /2 AU R B/ ERFREH] 7% UM T2 M AR Ire€ R < i 45 RAH L (Farshad
et al., 2009; Bezerra et al., 2011) ; & DMSO J* 3% Jz 6% I - kFF& 7 ~ FEE% ~ THIETEE M SO SRR VBRE A A B3
TRBE glycerol RS BT A 2 F8 - glycerol fz DMSO JEFE[E] B 6% 15 » [ukir &f B VgL B 6% glycerol + 0%
DMSO #H4b » HEREME ST ~ FES% - JHIEEEME K DNA e S MG - Rkl b e i i
Z#E - ZAIME DMSO JREFEF 2 9% Wf » HFEF7ET) - BETEE R - DNA 528 KK 4R B8 VB 5L < PRaBRE J1 KR
TR - Hor X DAGHIE e R M 2 SR 5 TTE glycerol JEE RS2 6% Z ixm &N » 155 )] ~ &R - HiEEE
M2 BB RN EAM 2 2 - 476 FsE R » 126t DMSO (0%) f74E T > glycerol JRINEZET] 6% IF - #EAT
BEFEAL 2 R ORE T-HY 2 AR AR ORI IRIESE - glycerol B DMSO & By LLIZEAEIR 2 T HZB1E M 2 HIRER
(Ritar et al., 1990a, b; Tuli and Holtz,1994; Kundu et al., 2000; Leboeuf et al., 2000) » B] DLAE F 2 & f8 5 T Ham 8 A 4HRE
> Hrf glycerol 735y 92.094 g/mole - [fij DMSO HI[ %y 78.130 g/mole » /[No3—-8 2 ¥/ ] DASE P 7 22 F A1) A
JREEAE AKBAHAET © Alex and Higgins (2014) i52f5HHAE 21°CHE(F T » DMSO 227 3% 6.4 pm/min > [fij glycerol
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HI{EA 1.0 pm/min > fFEH 6.4 27258 - —fIEFEFIT > /KoF1E 20 — 25CHEA TAEBUEZZ 0.195 — 1.150
pm/min > #5227 R i S FEUE T4 AN SN2 B R KK Z EHRE - mAIlEEGRic 24T > &%
WAV By glycerol « ZA[M i /2 BRORER NI Z Se8RE (viv) AP RABURE » SRR HE LIS T
R BRI E 2 R ME © 2R IReEREE B A SN - o DMSO HE: S glycerol 2 (Kasai, 1996) - [
Gh > AEIARHER - S R ORERIR T A B ECEA - 4T glycerol (6%) B2 DMSO (5.9%) 4H & {5 FH IS iy =& B A i
o TR % G IR EA BEE RS N2 W (glycerol + DMSO, glycerol, DMSO; 45% vs. 33% vs. 15%) (Kundu
et al., 2001) - [t —45 R ELEER  glycerol (6%) #4HC DMSO (6%) Hf & A Bl 25 F IRaESUR Z & RAT & - AAME
DMSO RINEZET] 9% I - MF TS IAMERERFIIEE TIF - SR BB T2 E R B T2 S EHGERER
BHEH - A &5 - FIF DMSO E Fff T2 M IRa€ IR o & B EHA R 2 18 ) fE 2 i &5 2 B %84 (Jomha ef al,
2004) » (457 RELELER I 9% DMSO BTG 5% s e £ 8 B AR AR -

PL 6% glycerol + 6% DMSO (£ & FC4H T — 588 » BEAE RN sucrose BN KE T 1EILFE(L2 MR R 1% 2 52
S o SEFER (3 ) IR 0.5 M sucrose 41 » 75757 ~ 1755 - FNESHENE R DNA 52860 Y RELSBE BRI AR
NO&H - SeriAsetatt - B2 RCZRERECT REIA RS - SRR RE R At T T E SIS PR Z EE AR - EFE SR
1% (fructose) ~ #j&JHE ~ FLHE (lactose) fz HAth# K (Evans and Maxwell, 1987) » 2RI BEAH 75 (5UR 15802 A R IR
SRR R A R EET 2 THEE (Corteel, 1974; Ritar and Salamon, 1982; Salamon and Ritar, 1982; Evans and Maxwell,
1987) - Aellp 2 A TR A R IIE & - BE R LL=E ks (U EiE h 4a k B VAR R AR - AT4ERE S A
THREIE T (Fukuhara and Nishikawa, 1973; Corteel, 1974) - Fukuhara and Nishikawa (1973) 58 & & R vl FELgE &7
JEAN  HERERE TAVEA - FEEEEE N s S BEE MR R i A A R [ EEE R AR - Ko TE21
I\ T B 5 S A GNP S BRSO ZUBK A TR (raffinose) 353 (trehalose)
B A & T E (glucan) SEEEREEC S EST > AL S AAERE - (E o] AR SN I — (B =2 B BRER R - (A AEAR
7K FARIK SR E: FT RS E AHREAE EBEHEE 2 22 M - $R AR AE TR EZR (Molinia et al., 1994; Aisen ef al.,
2002) o —MEHVIEIR 2 BN A 75 A SRS 2 L MEURNN - (EAERR SN REHARL 2 BRI AR 0.5 — 0.8 M sucrose ¥=F
HRS A ~ FERR% R (Zhang et al., 2009) Jz EHE SR (Melo er al., 2010) 1% 7 RERSREE - A& RER » &
R R OREMRRR TN 0.5 M sucrose $fi5F (L2 ARG F i B4R EEZRER - BURH S RS
REFIEEAL2 A - IR DUA AT (DAFE A N SR AR R R 2 18 RS

&ty Bt FIF glycerol &z DMSO #4FC 7N sucrose {E By LLISEAE T I L2 B 2 /2 B IReEMRIRIT - DL 6%
glycerol #£fC 6% DMSO Jz 0.5 M sucrose T {5 EIJ: {3 2 33 L)% BRIB R T8 2 (RaBRUR -

2EXR
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The effects of different glycerol and dimethyl sulfoxide ratios
in diluent on the goat sperm quality after tube-type vitrified-
thawed "
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Abstract

The aim of this study was to evaluate the effect of using different glycerol (0, 2, 4 and 6%) / DMSO (0, 3, 6 and 9%)
ratios in diluent on the quality of the goat sperm after tube-type (0.25 mL French straw) vitrification and thawing. Results
showed that the motility (41.08 £ 2.13%), viability (55.48 + 2.49%), acrosome integrity (35.89 * 3.02%) and DNA integrity
(71.65 £ 1.73) obtained by using 6% glycerol/6% DMSO were significantly (p < 0.05) higher than those of other ratios.
Moreover, sucrose (0.5 M) was added to the optimal ratio (6% glycerol / 6% DMSO) to investigate whether the sperm quality
could be further improved after vitrified ad thawing. It was found that addition of sucrose (0.5 M) had significantly (p < 0.05)
increased viability (55.77 £ 1.34%), acrosome integrity (41.92 + 1.25%) and mitochondrial potential (51.90 £ 2.19%). It can
be concluded that the combination of 6% glycerol, 6% DMSO and 0.5 M sucrose in diluent as cryoprotectant components is

able to maintain a better sperm quality in vitrified-thawed goat semen.

Key words: Goat, French straw, Sperm vitrification.
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Fig. 1. The hygroscopicity of grass biochar and rice hull.
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" The materials were soaked in water for different times. After 90 minutes trickling, the hygroscopicity of material
was calculated as the increased weight of each gram of material.
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Table 1. Requirements and price of rice hull and grass biochar used in this experiment (NTD/ pen)

Items/treatment” R100 R70 RS55 R40
Before chick feeding
Rice hull, kg 15.00 10.50 8.25 6.00
Grass biochar, kg 0 4.50 6.75 9.00
11 d-old
Rice hull, kg 10.00 10.00 10.00 10.00
Price
Rice hull, NTD 625.0 512.5 456.3 400.0
Grass biochar, NTD 0 180.0 270.0 360.0
Total price, NTD 625.0 692.5 726.3 760.0

" With different volume ratio of rice hull and grass biochar i.e., treatment R100 = 100% rice hull, treatment R70 = 70% rice
hull + 30% grass biochar, treatment R55 = 55% rice hull + 45% grass biochar, treatment R40 = 40% rice hull + 60% grass
biochar.

®2 BRURIAEEE OISR AR RIERE Z &
Table 2. Effect of adding different proportion grass biochar litter on growth performance of broilers

Items/treatment” R100 R70 R55 R40 SE
Number of birds 304 304 304 304
Birth weight, g/bird 38.88 39.24 38.68 39.21 0.11
1 week old
7 day Body weight, g/bird 176.05 184.63 181.71 183.12 1.64
Average daily gain, g/day 19.60 20.77 20.43 20.56 0.23
Average daily feed intake, g/day 26.85 27.34 27.32 27.21 0.11
Gain/feed 0.73 0.76 0.75 0.76 0.01
3 weeks old
21 day Body weight, g/bird 832.89 840.46 819.18 861.35 11.46
Average daily gain, g/day 46.92 46.85 45.53 48.45 0.84
Average daily feed intake, g/day 59.43 61.96 59.22 60.23 0.54
Gain/feed 0.79 0.76 0.77 0.80 0.01
5 weeks old
35 day Body weight, g/bird 1,895.60 1,940.97 1,912.48 1,892.89 25.97
Average daily gain, g/day 75.91 78.61 78.09 73.68 1.72
Average daily feed intake, g/day 123.29 126.21 123.18 122.38 1.92
Gain/feed 0.62 0.62 0.63 0.60 0.01

" With different volume ratio of rice hull and grass biochar i.e., treatment R100 = 100% rice hull, treatment R70 = 70% rice
hull + 30% grass biochar, treatment R55 = 55% rice hull + 45% grass biochar, treatment R40 = 40% rice hull + 60% grass
biochar.

(i) JeFREFT
AR RN IS R % - ETHERESIREB/I Zatsy > HERIINFR 3 - EREUR > B
35 K e e EBE R SRR IR R - AT RERBRZBHP - AT L R100 HEEREE 4
JEEA R HVBIREE 58.75% i i (P <0.05) » FUREREERT By 2 53 ZELBIIR S (14.52%) « A0 R70 44 -
HLHERT e B3R SR AL B 49.17% - MW B E T R 2 73 Z LB (4.95%) B2 R100 4 Ry{8 5 M RSS K

1.97% - BURRANES /3 55 B R e Fems i 2 & Je MR A A B BOR » LA 45% B R AUARER#
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A EEBIATST BURER Ry 8.97 K2 26.64% » ELIREE B ERY /7 5y 2 53 Z LRG3 A Ry 2.99 K 4.28% - BURIAAN 45%
E AU R 2 Bkt g B (RS54 ) » BARIR SRR SR SRR 2 U - Kestin ef al.(2001)
fath > ARHEERIVEHRREBEEMYIIEBIRGHE - SR EEETEET - A5 R70 HHE > =
THRNGERENEEREEIEGREREHY - &R R70 HEER 2 BBEEUR - WORBEZEBE - Wit

(i) KoKy sy
AHRHN SRR R S RO 4 -

SIRRBRBAENNT RS » WS - FEHE - B - LRSS EBAE » DR GRS - B
SV - SRR SERIBIIRE (5% 0 2018 )  De Jong ef al. (2014) £ H KRR, LR » BEIIRENY
B  SIEEREEN RS - BURMRITERHIT AR R 8 S B ATRE IR © I Greene et al.
(1985) WFFE4t TR - USRS R (0 @ AR R 8 X S A RO - e fith R % HIN
PETIT BB KR 6 TTRRHEAT R R EBAM « FFIEBR R % - BRI R AT R B
BRI » PSR R TRRES LR R e B RE AT (L - AR 2 MR S » SRR
HORIIEE (Zikic et al., 2017) « DRUECHS HIASRYET B A OF RO RZRE B /K MDA A SR IR 3%
ERBHETTS B o K4 S O 3 2 30 (Shepherd and Fairchild, 2010; Zikic er al., 2017) - A8
HER BRI A T2 » (L RARRAE TP 5 R 1.6 (0L b » BRE AT RB AL PR IS
LA S A I /KR BB T + AT 45% BRI RRRLY 0 (RS 41) - BB RUEREFR 28
P U 3 RO 2 AR -
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Table 3. Lesion scores on foot pads and hock burn of broilers at 35 days of age

Items/treatment” R100 R70 RS5 R40
Food pad dermatitis lesion scores
0 percentage ", (%) 41.25 50.82 79.73 79.27
1 percentage, (%) 44.22 44.22 18.60 18.75
2 percentage, (%) 14.52 4.95 1.66 1.97
FPD total percentage (%) 58.75° 49.17° 20.27° 20.72°
Hock burn lesion scores
0 percentage, (%) 38.28 53.80 91.03 73.36
1 percentage, (%) 43.23 26.73 5.98 22.37
2 percentage, (%) 18.48 19.47 2.99 4.28
HB total percentage, (%) 61.72° 46.20° 8.97¢ 26.64°

" With different volume ratio of rice hull and grass biochar i.e., treatment R100 = 100% rice hull, treatment R70 = 70% rice
hull + 30% grass biochar, treatment R55 = 55% rice hull + 45% grass biochar, treatment R40 = 40% rice hull + 60% grass
biochar.

" Scoring scale was from 0 =healthy, 1 = slight lesion, 2 = severe lesion.

>4 Means within the same row with different superscripts differ (P < 0.05).

V. HEN ZRREAE
FEFEEESR 19 ~ 26 J¢ 33 Hilk > FOEFETTT ~ /KREN R A B E SRS > IREEIR EJ74Y 5 em BREREHIE
NH3 R > HERIINER 4 - HR#EN GEIERMNEE T ~ KIEN a0 - mE e B fihs) > Wit
SER A= R B TR 2 I E AR RN S RRE - SRR - S AMS N P E SRR i #E & Bl i



246 I EEBIRER R SRR E A E R MEIR - SRR R 3 RS m SRR 2

SRS - Bt 19 B ~ 26 H R 33 H#RHF - RSS HZ E R RRE RS H 2 &K » B4t ERAEEN: -
HBLAME A P RRR R 2 R - ISR S (2009) FIFREE - MtreflRaae S Rm R - 5
RS SRR R 2 R GE R DR HAEIRR o3k 2 E4HRL - SR AR T RR oy Z Sk oy
MR BARCRRVEER AR R LRSS - BRI E R AE T E R (5 - KLY oy ey
Hepk s BRI ER 2 EE 2B (Zheng et al., 2013; Yu et al., 2016) - QE)FEEAY)VE THIFITER - FERFER
&> ARSI > BECEYISN Y PR TR T A A Bk 73 b BB B BRI B i B T L S AR BT 2205,
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Table 4. Effect of grass biochar litter on ammonia concentration inside the broiler pens

Items/treatment” R100 R70 R55 R40 SE
mg/m’
19 day of age
Under lamp 14.77 15.53 11.26 11.11 0.94
Feeder side 15.53 17.51 13.85 16.29 0.98
Cistern side 19.07 15.37 15.53 14.77 0.74
Mean 16.45 16.14 13.55 14.06 0.55
26 day of age
Under lamp 16.92 18.74 14.46 14.16 0.89
Feeder side 11.23° 13.20® 12.94° 17.20° 0.78
Cistern side 22.45 19.88 17.35 19.64 0.92
Mean 16.87 17.27 14.92 17.00 0.65
33 day of age
Under lamp 20.25 20.47 19.03 18.34 0.83
Feeder side 23.21° 13.93® 9.97b 11.42° 1.86
Cistern side 23.67° 19.18* 17.51° 22.76" 0.97
Mean 22.38 17.86 15.50 17.51 0.86

" With different volume ratio of rice hull and grass biochar i.e., treatment R100 = 100% rice hull, treatment R70 = 70% rice
hull + 30% grass biochar, treatment R55 = 55% rice hull + 45% grass biochar, treatment R40 = 40% rice hull + 60% grass
biochar.

" Means within the same row without the same superscript are significantly different (P < 0.05).
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# B
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Effects of different ratio of rice hull and grass biochar as litter
materials on the growth performance, contact dermatitis and

ammonia concentrations of chicken house for broiler V
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Abstract

The purpose of this study was to investigate the effects of litter material on the growth performance and contact
dermatitis of broiler and ammonia concentration of chicken house. A total of 1,216 one-day-old Ross commercial broilers
were assigned to four litter treatments with different ratio of rice hull and grass biochar, i.e. rice hull 100% (group R100),
rice hull 70% plus grass biochar 30% (group R70), rice hull 55% plus grass biochar 45% (group R55)and rice hull 40% plus
grass biochar 60% (group R40), respectively. Each treatment had four pens and each pen raised 76 chicks. Feed and water
were provided ad libitum during the experimental period from 1 to 35 days of age. The results showed that within 60 minutes
of immersing in water, the hygroscopicity of 1 gram grass biochar has double hygroscopicity of that the 1 gram rice hull.
After 90 minutes of immersing in water, the hygroscopicity of 1 gram grass biochar still has 1.6-1.8 times of hygroscopicity
of 1 gram rice hull. It shows that the grass biochar has larger hygroscopicity and can be used for adjusting the water content
of the litter. There were no effects of different litter materials on the average daily gain, average daily feed intake, gain/feed
of the broilers and the ammonia concentrations of chicken pens. Furthermore, chicks in the R55 group had a significantly
(P < 0.05) lower incidence of footpad dermatitis and hock burn than in those of the group R100. The recommended ratio of
grass biochar and rice hull as the broiler litter was 45% and 55%.

Key words: Grass biochar, Broiler, Contact dermatitis.

(1) Contribution No. 2628 from Livestock Research Institute, Council of Agriculture, Executive Yuan.

(2) Kaohsiung Animal Propagation Station, COA-LRI, Pingtung 91247, Taiwan, R. O. C.

(3) Department of animal science, National Pingtung University of Science and Technology, 1, Shuefu Road, Neipu, Pingtung 91201, Taiwan, R. O. C.
(4) Hengchun Branch, COA-LRI, Pingtung 94644, Taiwan, R. O. C.

(5) Corresponding author, E-mail: hlliang@mail.tlri.gov.tw.



EEWTSE 52(4) ¢ 249-255,2019 249

AR e T2 1B Fudp B > WARREEE R D L e K
~ 5C 2 1
2 B 4p B aE et O

BEQE Y ZEFEEY HEAmY BEEY MIERY B ©Y R

WefFEEE : 10845 11 H 22 H : #2201 1094 1 H 6 H

W B

AT H 0V R BRET ATESE G 2 eI TR B ~ Ae BRI R RE oy R AR R - SRR AR E 2011 £ 3 H 23
HZ 2019 4 5 A 22 HEAM - M EDE NP EEg Ik nh - NS R 2 EHEEEE R B AR %K
Z 460 GHTESE o “ifEFERE FEHUE 100 DL EHETR AR - SR EESEBEEMERAN - iSRS A A 2 DL
b FRETTRAVER Sy o AT BRI Sy R R R BT - BEPEERIBRR =4 FER R0 ~ Kl
i (Pearson) fif BE.AH B8 Kz i K B S I {7 AH B8 (488 (Spearman's Rank Correlation Coefficient) 4747 - slEgsS R0 © 1. 52
RISV ~ BEHEEEU Iy =B 2 R EIEEIL - SRS - e R BB R B ~ MRSy BLE B R B o
oy BARS AR~ fTRY Cramer's VOHIZE(E 737l 5y 0.51 ~ 0.61 Jz 0.54 » @& =58 L AHRER 5 2. %L Pearson fif BLAH BE{HEL
ME - ARSI FE 8 - RV S0y B S BB o o B RS R SR A (58057 1l Fs 0.357 ~ 0.428 J2 0.348 - HyR7FH
SNE AR GEN = - SRR B P 8 - B R B e 5 B BT 5 o B RS A B AR By 1] 5 0.747 ~ 0.783
5 0.752 » FIEEEESy ~ BEHR RO A BT = 2 2 i 57 B S EAL AE R A 2 S WV IEARRE > AU RS R A B
R AT MERE BRI R B A AR FE OVE T A8 R S8 B = BT Ry 24K o

RESEEE] ¢ A EHUEERAR - BARHEAAX - MR AR - AERMHE

4

BRER A E A Y > B EET S B EKEKE - MEVE NP EEY I,
( DU fEfs ok e ik ) 2R AE A E 8 B - IR FAELL 13 — 17 HElR » #8E 4.0 — 7.0 DT RIR - a5k
ELIERGASE A 2 B S HBT - ARMES R 70 HERFFE R Fr b Sufe e w74 R MERE R ETRPSER M E 258
B 110 kg B¢ 168 HES ~ MY 225 HESTAE AISERERE NI R 8 U - AeUaHEAER SR (BTt - faREE
R EBFE BRI 2 5205 ) NS G ATE D AR 48R EFE 4905 http://www.angrin.tlri.gov.tw > SEAEEESE FH2% -

il i e R A A ) K Y = K R 22— (Knecht ef al., 2017; Li et al., 2017; USDA., 2006) » FEFEAS fil i 5 B 1%
THEEE  wERAR  EREETIR g9 EHEER - FErRm R RGN R - Bk - a8 kit
(Piedrafita et al., 1991; Hacker et al., 1994; Jorgensen, 2000; Anil et al., 2005) » 4 KB EAIRIET 455G < TR 2 [~ (Draper
et al., 1991, 1992; Huang et al., 1995; Schulze 1998) » BREMEFE LR EFGRIEEYIH H FTH Z 5F 7 2Bt N 2+ 04t
— o BUON B L TEEA - EEFIEFHZE (Van Steenberge, 1989; Jorgensen and Vestergaard, 1990) « #& = f# 5% 5 7E TF »
ARG B AN R &S - DA BRI A ER 275 » NILEESRATIE 2010 F£ 2B 5858 0B 2 SF il » 2
LT —EZEBFNEREEy 775 » B EE R E RN - SRR A A 2 DL E - PTG S -

F55 (2004) FEFT 2002 4F 1 A % 2004 4F 3 HHARM] - BREUH Sehe g b & e iaie 2 SR8 EAE HLET 1,602 31 (2
54 1,A38 UH » 205K 164 UH ) #ETH/MNIRGRIEHE - IF B & infEie E S THE P 12 2 1/3 ABHEREE - S5Rh

|

() TR R Z By e BT T 5 5 2629 5 -
Q) TTEIR R B O R EA BT E T -

(3) o e EEAE T

B TR REZE R =R -

(5) #E/EZE > E-mail: ntyen@mail.tlri.gov.tw °



250 SRSt e BEIR R B ARV R I ST YA O S TR RV B

S fe L B 2 5V 5 Pl s B EL R PHE B 100 DL Z R AL P51 o HE AT B K2 R 2 IF 22 4 B £ % (Spearman's Rank
Correlation Coefficient) S3TH/IFE o FHIE Sl AFE 2 By 2 f S NEALFHBARTT - BEHHEEESMRe AT 2 MR S
(r =0.73) - BEURHARMERE (BEHUEE) BUE RN 2 B EA IS 2 BN © S4Bl A58 2 0T K2/ 2 I
AR (A8 R A > HIR N AT RE R A R ASE B 2 Z Be R A FTERR 285 - 15 (2004) HE7E B 4 5
ko BB RHE S  AsBRry B AR E 2011 42 2019 411 > 460 B b A 5 k58 i 2 5 BB oy 4 S f
5 o HEFTRIAIMEARSR o TIREEDGHER - BRALETE MR o I B AR R - FERE TR S A B AR I
B3 K2 R S R A ARRR (BT - PR SO A AR BB R T 58 < BRI ~ AR AU RS R 5100 24 o OB TAHRR M

et -

M T A

L SEgEE
B 201143 H 23 HZE 2019 4E 5 H 22 H il » 3£ 460 58 deis ik 5e ks 2 A BB S0 L XEFEEE > B
FEI&TE 243 N 21 BREEERGHT 118 /2 35 BE A" E 42 /N 1 & -
L. ERHEE
() EHEEHEHER
A RAREFE By 70 HETFFETSH B S kg E nh 1T 4R R MR RE R BRI E RS E 110 kg 2 168 HER
1k 0 3 2005 FEAEER FIAY(E MBS 8L (Selection Index) » #13& 52 1= 100 + 120 ADG — 55 FE — 50 BF : £%7%
TR (HHEEE : ERICE  FHEEE =11 -1 1 -0.5) > BE5H I= 100 + 140 ADG — 60 FE — 30 BF ; &7 it ( H
WE C ERIRCE  BHREEE =1 -1 -02) SFREARMEEREE > B EmeEEAR S EESER 2
DABEIEHE -
(i) ASHURHEA
¥ EfEE 100 DLE 2 dhifEFE LTRGBS o AHARAG AL ST N T RS B S - IR T SRR
RUSHSEAERL o SEP ARG « ARESEMEEN =2 —#ETHES > helE N Bt SeFEBE R 2 DL
9 By —H - HRAEMEE — RO EHWIBER - &R BN S HBERTES% - BT =3 R A B
ABFE R H#ETTEE ZRIVEEHES - 0 ABFEEREL (7755 ~ Aol - VUREAREAR ) 45 7 & oYt Bl Hk
%o WHVEE RERFE (FEE > 2002) -
(i) Rl EE > A
R BF oy B RS R S Fh R B N BHEAT » HEErRAOFE 1 - 5E538857 K 100 73 > File b 40% ~ 1257 5
60% » FIRGEES ELFERRBAGT ~ A - BE0 AUy - A EIERET - 1R - iR ERIUER Y o =/
4H N BHETTREFEFE 4SS S Bl e oy - i@ > S s B R 1 % itk i ia RIS A B0
=0y — BT > & 123 (BHE > 2010) ©
I BEIFEEL - AA RV R 5o & Aoy S8
BEHCPRE ~ BRRUETEE R ST 0 2 AR EHETE BR IR RO B =403 2 fl sy R v - 5 ]
R B2 AR EIREE BRI AR 1 — AR RE R 5 — 8RR
o 8LAERE=4 RERHEA R 128 RE—H] 3 — 6 BETg 0 6 LERE=R - B
SIS (1) Ryl S8 Q) BRIE - E=8] ) HE -
IV. &atort
(1) JEiriisbs
1A J5 8 72 (Chi-Square test, ) 5 » i i (5 F AU 58 5 6 B 78 Ry e B 5V (535 (Cramer*s V Coeffi-
cient) » E{EGECE—(EIEIE > HAVFEST M [EE S EMHBIREE - R BB 5 V (G8E - BT
A~ SRR Bl = 2 BT - HETE AT ¢
xz

n(k—1)

n: sample size, k: number of rows or columns.



HaR ERE WKH BEEY WEWR MESE S 251
1. TEFERIET
Table 1. Foot hoof score sheet for breeding pig
Breed Ear No. Sex Farmer
Fore Leg ( 40 points ) Hind Leg ( 60 points )
ltem Code Feature Points [tem Code Feature Points
U ’ Extremely M 1 Extremely
> buckled - buckled
= | =
° é / 2 Buckled ° 2 Buckled
3 ' 3
=3 r 3 Straight F . 3 Straight
= &
=) : =)
= ' 4 Normal = 4 Normal
2 T &
Ké 5 Sickled \{ 5 Sickled
2 >
A 1)
M 1 O shaped @ 1 O shaped
&_: . CE .

») 2 Standing ) Standing
ccg ' ‘/ inwards cg ﬂ/ inwards
= V = )\

3. ) 3 Normal 3. 3 Normal
3 ‘ a
g e : g v .
= &) 1 Standing o ( ) 1 Standing
7\ outwards j/\l outwards
- (ol J
ﬁ/fi)g 5 X shaped j fg 5 X shaped
1 Extremely \ 1 Extremely
o buckled O buckled
(@) (@)
= = |
g g
5 & 2 Straight s Ki 2 Straight
> >S
Q, o,
=3 M 3 Normal = \i 3 Normal
© B o
3 3
3 & 4 Weak 3 &g 4 Weak
w w
= 5 Extremely < ‘ . Extremely
Weak N weak
Size and Size and
uniformity u w w uniformity u w w
of claws 1 3 S of claws 1 3 S
(10) small | normal | uneven (15) small | normal | uneven
Referee date Y/ M/ D | Total score
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2. BEPUEE - BRI BT 2 B
Table 2. Each trait, foot hoof evaluation, selection index, and body type evaluation was divided into three levels according
to the ranking

Level Foot hoof evaluation ranking Selection index ranking Body type evaluation ranking
1 1(224) 1 — 4(185) 1 —2(201)

2 2(128) 5 — 8(105) 3 —6(89)

3 3 (108) > 8 (170) >6(170)

" (): sample size.

(i) FHEBATEHT

7 F K7 i 48 5 AL B e R 30 B B S N A A RA AR B T A TAERA M 2 i - 87 B2 B 2 IR AL AE RE A i 2
SRS R BT - PR S B R B TE BRI R R B = 8L 0 MG RIS e Y T -
BEIR S R BB T o0 R R A S R 22 (di) » SRS d AYEHME (di°) - 1 460 BEFEFERY & BN LL 460 - F

13 Z (B AHT B f SN ARRI ARG TE > B SR ERE (p) -

6Xd?

p=1——7F—+~
n(n* — 1)

n=3 n:ranking levels.

SR B R AR

L Birtetaks

B AR B BR SRR 3 > BRARVE  BEHUE B STy =B Z AR E I BRI S - fald
ST BLSE TR B ~ AV S o B ABE T S e Ml o o B G T P 88 PRI Cramers 'V HIIE(E 73 Al &y 0.51 ~ 0.61 K¢
0.54 > g o s A -

F23. fEE - BERU R = EH AR ER . o B Cramer’s V test #({H

Table 3. 7’ values and Cramer’s V test values among the ranking levels of selection index, body type evaluation, and foot

hoof evaluation
Traits o Significance Cramer’s V test
Selection index- body type evaluation 60.8 HoA 0.51
Selection index- foot hoof evaluation 84.9 ook 0.61
Body type evaluation - foot hoof evaluation 67.5 oAk 0.54

*** Significant at P < 0.001 level.

IL. FERAME BT

EEEEMEXMGYE I GEY > #2011 F3 H3 HE 2019 £ ERERAE 28 8557 19
5 BTy TAEC TR 8 4 > f 2010 4E 3 H 3 HZE 2018 4 12 H 24 H 1 MlF 45 &t HI45
R MY S — AT, 492 B (& Ik e DRELTEAE S i e A S A ) 0 AR S — L AETHE
£ 1058 (&) L2 FSEGH 11 8 JE5E — AT = %5 P B tb o Bl 41.67% (205/492) ~ 8.94%
(44/492) JZ 8.13% (40/492) » B 1= BHEFE Rl 45 RS BB -

FHBEME P4 SR A0FR 4 BE A7 A A RS BEAH RA A BT = > RS T B BE R B ~ MV B o0 BAL BBE HRH B B R I
SEoy SR RIS RAY(E 5 B By 0.357 ~ 0.428 K% 0.348 » 5@ EHHRA - wtir 7l SIEA ARG S - BaRIET
SEEBEIE R  RlER Ty B S B S Bl By B RS TR BB RN 53 1 s 0.747 ~ 0.783 J2 0.752 > B¢ Ja = FEAH
RBE o TRELREI S o BB ST oo BRI PR B R (R B (E R A BE A BUE BT B = A — 2004 (0.428 B2 0.783) - —fi%ifi = >
K7 B A AH B P2k 23R 487 (continous) %L RIRVRHTRE: - CEESEFGEEBIIWER T » REBIEHE
T 7 f SRR TR EEE  EEREEIERAEZEVEAFN (ordinal) - 55— (EEE FEHBTE
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Table 4. Pearson simple correlation and Spearman's rank correlation coefficient among the ranking levels of selection index,
body type evaluation, and foot hoof evaluation

Traits Correlation coefficient
Pearson Spearman
(Al All Duroc & Landrace &
Selection index-body type evaluation 0.357 0.747 0.752 0.608
Selection index- foot hoof evaluation 0.428 0.783 0.740 0.767
Body type evaluation - foot hoof evaluation 0.348 0.752 0.718 0.659
& W
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Abstract

The purpose of this study was to examine the relationship of ranks among selection index, body type evaluation,
and hoof evaluation. This study contained 460 purebred pigs with rank of hoof evaluation, which came from the Central
Performance Test Station of National Animal Industry Foundation. The performance test period was from March 3, 2011
to May 22, 2019. We evaluated body type from those purebred pigs with selection index larger than 100. If body type
evaluation had selected more than two purebred pigs at the same breed and gender, then to conduct foot hoof evaluation.
Body type evaluation and foot hooves were evaluated by different personnel group. We divided the ranking of each item
into three grades. The analysis tool was the Chi-Squared Test, Pearson simple correlation and Spearman's rank correlation
coefficient. The results were as follows: (1) According to Chi-Squared Test analysis , we rejected the hypothesis that the rank
are independent among test index, body type evaluation, and foot hoof evaluation. As for ranks, the Cramer's V test values of
X2 between selection index and body type evaluation, selection index and foot hoof evaluation and body type evaluation and
foot hoof evaluation were 0.51, 0.61 and 0.54, respectively. There was moderate high relationship among these three items.
(2) The Pearson rank correlation coefficient of ranks between selection index and body type evaluation, selection index and
foot hoof evaluation, and body type evaluation and foot hoof evaluation were 0.357, 0.428 and 0.348, respectively. The
Spearman's rank correlation coefficient of ranks between selection index and body type evaluation, selection index and foot
hoof evaluation, and body type evaluation and foot hoof evaluation were 0.747, 0.783 and 0.752, respectively. Spearman's
rank correlation coefficient among selection index, body type evaluation, and foot hoof evaluation showed a high positive
correlation. The results of this study indicated that the breeding pigs, with high performance selection index ranking, had

high ranking of body type evaluation and foot hoof.

Key words: Breeding pigs, Rank of selection index, Rank of body type evaluation, Rank of foot hoof evaluation,

Correlation test.
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SERHR Y defle Y FEEY ESEY RERY FHF OOV

WefFEHA : 108 2 12 H 4 H 22 HI - 1091 H9H

W R

IRFESE (Pennisetum purpureum) FyBNFRENMY) L ZEPRMEY]Z — - Ryl B FAIHERS - AXWTFE HAHE
aHh 107 FEABUAVRERE S FE 8 SHEMA T ZEEHEE - REEGTEE 3 ETSEL  LUREEEER
290k 3 B EUATIEES > DI R 2 9 5 b R IR Z BRER 3 S BRSR 2 6hES - AR 10 B2 685 2 97
KEEE 85 > sV SERK 20 kg MEEFHTE © 8515 21 BHYLE 2 kg DL AP R FRNEABRRE PLILSE - 20RO RK
=# > fE SR E RN - S AlERE ORI IR RS TR 2 SRR R e B = 8 S A RaIE - &
1T H% 28 HZ B EsEe - FORBENTRHEIIRAE 2 SR DIFOREITRL A T ( HETEEZA 25% ) » WAHEERAAAT 73 AL
BEE2FNEGEE 8 SIAIRIFZEERIOREIR - FRH 7 IOR DR S — HeiasE BANAT - HeReaR R
K EEBIEARAT - BB BRes RIGH - — el 2 FEREE (IR /R 1.77 - 1.69 K 1.63 kg) ~ A& ({7 £ 2.20 ~2.19
k228 kg ) ~ FLHEHR (fRFP 5 3.50 ~ 3.61 £ 3.39% ) ~ A EHERMAFERIRE S > BUMREEEE S 8 9t
A LU RAFEBFLE SRS > AEME R IR IR S iR R 1% - HefREE EIOREITREReE -

BEdEER ¢ FLLISE - ORFLMERE - IREEEEBESE 89 -

i

SRR R SRR AR DAY R S B DR B (R - R R R e w e ey R R — » HAE
RO INER T TR E O B EEEEE S - RPN K e EEAESEEES > GHESEMED Y
fREAERERERREFERE QS > RERFEYSEEEEEFEEN 2/3 > Wit - FTEARKE A EEER
T > TTLUVE RIS R S B R -

WEH S T/E L RE SRR K Ao - IRREERAE P —f - JRERFEENEVEIEN > 5| ABINZ A
B ToN REEE - BEE| FOR SR ER R E A B RN T ZEHERE - RREZSUFE I ETHREER - A5
HAYEEE 1 5% (Napiergrass cv. Taishiu No. 1, NP cv. TS1) (Cheng, 1991; 555 » 1995) ~ SN 2 5F ~ L8173 58
SRR B REIRBAEEY 4 98 - BPURCIIRERVE T 5 9% - FEVIEAINY 6 98 - HH 3 9RFCCERY 7 98F 107 G 2 9% 3
SRFCCERY 8 5% (505 0 2018 ) -

R 85 FIREFHNE CIREEGETE 2 98 (NP ov. TS2) (5 » 1997) » HEaErE - B8R0 - BCH -
MIENEREE - EEATEAN T EIREERENSE o BIEEEE 2 RIS > e ABI 98 e A RIE IR
B > i RIRREEAEE 3 5% (NP cv. TS3) » HAAMEE (&9 150 57 ) » BEXLLS » B8 - (HER ZHIER
LHETERE - (ERER UG TRESE(FIE B BEE R R > HEEBIREEE 2 98K > WIS R m 'l
RAF H AU EIY J7 33 07 107 S DURREEE R 2 SRR AT 3 SRR S ARG E F 8 5% »
8 Etkin g HEBMEENREESGER 25 ERENEREREGEE 3 9% » FFE Z(HinfE 2 Fe -
AR RS R R 8 SR R B 2 (R EE - AR UBEAERE T 2 ToRF IR R IR - 5indH s
APUREEEER 2 5 IR R AT E 8 5% (NP cv. TS8) F#AE i =~ £ oRFITE » Ffin/ b E R Rt aE
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AFRBNTHEEZ R EES BT RERBTEEET  sBEY 2R - REE R EER
SerrE B EH NE L EHE 5 104025 SR EELAEES
I IREF SRR ENE IR R
AFRBEAZRRERGERE 2 I EEE 8 5t - MEIREELT 103 £ 10 H5ekHERE - fRoe 2@kE
it > WSS = - 8/0E 8 m x 8 m» {THREE 1 m x 1 m > DUg 60 R AEHEILE] - HerrdE A
AR EEH G - REMIRAE RERICERT T EERIREE 10 £7 > 53 AIFPIERIE 2 £ 5 - 7Y 60CHt
R EME > MEEELLNEYER - HIHE NESE @ EAFAEZFER  BERIEREIINER 1 - iR
TEB AR BN S IERIRUCEIR A & 10 HEVEEE Rbf) - RIEIRE S RIVIE S — 8 em&EZEF-FH% -
DIt A NI R E B - SRR EEEL 20 kg > BERNVER MERFEM o IREEFIT 30 RIEHE
FAEFETTEIYIAER > NSRS = E KB IUENE > REEEIREEE RS 41 - BT E B S
TIo3AfT

* 1 REEAEE 2 Y 8 9 BB KRB E B TR

Table 1. Agronomic characteristics and predicted forage yield of Napiergrass ¢v.TS2 and Napiergrass cv.TS8

Fresh yield ~DW yield’

Variety Plant height ~ Leaf/stem’ Morphology

mt/ha/yr
NPcv. TS 2 Tall 0.68 Smooth and hairless on leaf sheath and blade 285 48.2
NPcv. TS 8 Mid-tall 0.93 Smooth and hairless on leaf sheath and blade 252 38.4

IL OpFLILFEaE st
A 21 BUBFLLLTE (FTRFER 18 BH ~ HiAE 3 51 ) » IRFLE ~ onfd Sodh 3L H Bty =40 - s\ Bairian S
HIALEBEEREOMFLR TR H o S RsEBRE B I A R 8 k32 - sABaRaaRT - 25 0viEe &M AR ZLLLF
TG E LR 272 £ 0.57 ke - F ST EAIMEEET 0% 28 H 258 » i 14 RAIEHENT - 53 2 4
B IEH - TS AHEREREE ~ (R FEERERIRHEREE - ZLENE R ILR T HE -
AEREIENEE RIS E 60 kg - G HEAR 2.2 kg K HWE 73 g BAEEE > ik NRC (2007) ALUIFZ &
BREEETHA - WIRHEE T2 FORF IR - BERE R EEZE (7 R18) G e Y 25.1% ~ 4.1%
2 6.3% )~ REFFRIEY) (&I HEEZ 31.2% ) KEHERERE (&Y A 33.3% ) 4H » MR E G ERAH T 7
BA 2 575G 8 5 Akl S R B B HA B HGAH 2 FORFEIRE - FIRH R £ oK (80 g » 49 S EakEHZEL . 3%) DA =4H &
MERE B F 2 BB -
L SR ALL = E T
FEEWITA 3 HR - KFIERLENTENE e E RN - SHEERT A e & B 880K -
FRABR S EEEERIRMIT - FHO BN B 7 00 BIRAE 3 30 55, - K45 M aEed » AR
L Fs B8 1 00 HY 40% J T 3 1 00 HY 60% » Bz EFEFIRE/E HHARE EHE MR - FiFH ETF
B R EHREERAT S — 10% > DUEFEE - SEMEHMEEZER > SEHEc8—ZO0 2 o =408k 53 71 2L
BEHDRG SIREE - FKEREE S AT E(E e aRE - & HAKREKHE o
V. HIZEHEH
() RERFITWEEEER T T
FEAL 10 g & fofb o in A ZE 887K 200 mL - $EFEFTREIR DL 1 SRS AR B E » (o FH B i FSE 51 W1 7 U0 I o
& > FLL0.45 um PTFE S# P #3 J8 » DURAH EZ M7 (high performance liquid chromatography, HPLC, L-2450,
HITACHI, Japan) 737 L1 ~ ZB% ~ NEERI T 1% (5555 > 2018 ) (TR 41 ~ TR AR SN E =
BHVE 2 EHe o aat B A EFE T E R (Flieg’s score) » 5777 40 — 60 73 Ry i F£5Z » 60 — 80 73/ R4
Bk (McCullough, 1978) » FHHRHE S 55°C HEES 48 /NES » 48 1 mm BELH{4 (% AOAC (2000) L. Kjeldahl 75
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VESHTHHEE & (crude protein, CP) » DL Ankom 200 &84 57 Mres oA d 5884 (neutral detergent fiber, NDF)

fife 5 484k (acid detergent fiber, ADF) (ANKOM Technology Corp., Fairport, NY) » 7K &M 7/K b& (¢ Morris

(1948) (19 anthrone 2 (5537 « S EYE L (in vitro dry matter digestibility, IVDMD) {{¢2% K # (2007)

{BIETT /5T »

(i) FLLUFEMERENIE

1 BSEE © A EeB AR BLAs SR AN H EA 8 ¢ 00 AR Fij 2% AR 2815 -

2. gAY © AEERAVEE 3 R 4 0 & 4 HERESTHETRIER » DL -20°CIRTF > HIRDL 55C
He 48 /NIF - GHEEZVIER - RETHIFURY 8 (ERziR etk mndy S R LUR & 1 1 (EFE - RAT R
B ITRE Sn A By AT 0T A TR R - st RS AH AR I A IR KL &3 & (non-fibrous carbohydrates,
NFC = 100 — CP — NDF — Ether extract — Ash) ©

3.REE  GRRMETEEE - SHECHTEEERE T TIVREEERE R RERE o ek 3 HRE 4
H o B 4 HEREERIFERIR - Sl MR & B EZ N ERFR 2 BREE - FrA R EZE T B2
B Htaige Y a S o ETIRERTE 8 HW B ERe R -

4. pAE - AEEFERT 2 H > HE S ER TEEAEWREE R AR AR - /E AT EEEIAMEEREE - 1
SEREE 25 HEZE 28 H » #i4 4 HAE A FENEHMARE > Pk 26 HEIEE 28 H » 4 3 HER
EERIFEN BRI  MRHEAZEEEH (492 1) IREN—HIALE BRI oA=Ll e
H B2 ThAE AR ST 531758 (MilkScan™ FT', Foss, Denmark) 43T —fEALESy - BIEARGE - AEAHE
- AEREA SE YIRS -

Gt oth

N B AR DL S 78V 58 2 18 5 5t (completely randomized design (CRD) with covariance
analysis) &i5T7047 - DUMBRFEERS AR BeESLEERa &P CRD 45t/ sBBPTS &R DL SAS &iatik
BG (2005) HETT—fR 4R MERAZ (general linear model, GLM) 73#ft » #5885 oy e i 72 52 /K4 » B DUE/ NP ITH9{E
(least squares means, LSM) CLERERFRAH AR » AR ERDL P < 0.05 AREEE =R /KE -

e RN B

BT E I EERN

AL rVRERE G &S 2 558 8 SRAVEEMIR (R 1) > BURH B RAH B 8 57T 2 g0
37% HYEELEEE (0.93 vs. 0.68) » {HIE/) 20% HYTALRZYIE FE & (38.4 vs. 482 AMH / NBH / 4F ) « &5 7 30 Kig >
i s w AR R 2 - iR R F IR S/ KR SRS » 2 82.7% 81 81.7% » pH (& Er{K}2 4.0 (3.86 vs.
3.89) » A LA AL (1.483 vs. 0.865%) » T B AMIS - LIRS EIRIK (0.72 vs. 0.77%) - 8 FE LI ==L 2 98 KK
HAME S » NI EASE] 2 F I8y B BIFREVESR 65 - (B 2 9% 53 By A #2524 (McCullough, 1978) -
FH A PR EA ERAY R 81 (pKa = 3.86) » B ERFEEIE pH (B EZEAVA RN - —RHEE RFFREY
At o EERFYEN 3% LA (McDonald et al., 1991) » McDonald et al. (1991) smiliEianET - IRHEEFH
MR K I 52 70% LA B » RS A Y KR - (Eo Kb aY ~ AR R Al - AT B S A
f& K EHTEE  SYME IR T BOR AR RZEAY 1% B #50 Fy 2 RAFHYF IR (Muck, 1988) » FHHTE} pH < 4.0
R0 R RE AR AT IIRER o AR Es iR 5 ATt aTRE MR pH M 4EHF RAF S IIREE - E sz 80%
PAERYEAKSR » FIr B SR T 2 B RAF#iE 2 -

IRERAER 2 578 8 SEEITRIE B /7T - 8 SiiV S EE LM REEHFHE A 2B - 28
EREHERIEUR 8 A SN 2 SR &R (£ 2) » 5 (1997) LA [EWERF Bl AR an B 1L » BIR
BEELEFIH M - IRERE Y8 ~ KEMERK(LEY) - Bk 4 e s - (fHEAESERIT
% &rE&IEEIE R - BERIRERZWEHLIA R § AR EE - BIREEGER 2 5t EFIIF T m
BRI 74 — 80 2R > RtEEFIREE AT A F TSR © SE5E (2018) DL 10 4 R HAVURE i SR R B
ETHR - HEIRYE S8R 13.6% — 17.2% » FiFwERE0 5 75 2 81 Ko E B HF et gk s K
SRR EE 2 578 8 SRAVEZYIE Ky 17.3% Ei 18.3% EAFTH SCRAAEZT - (5 IT & /7 B (K - JREFER N
KFABOR LS YA BB IIIZ (£5 0 2000) ) —WDUEE < BRR TFH 2 KSR SR
B (E% 0 2002 ) § SABEE R AR IE I PIT K 5 - (BRI S A A VTR » TSI
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/KA L&Y 5 AR Z B EPR MER - IR R RN K Z AR A FIPIREEE T - KAH
AT EESIE (25 > 2000 ) - Al AT AR R B BRI R e S8 P AE 1R S 1 L R el =2 8 B B P vy 2 B T i 5
STERAYEA -

® 2. I RGBT E By LR

Table 2. Comparisons of silage quality and compositions used in lactating goat feeding trial

Items Corn silage NPcv. TS 2 NPcv. TS 8
H,0, % 72.5 82.7 81.7
pH — 3.86 3.89
Flieg’s score' — 53 65
Dry matter basis, %
Acetic acid — 1.48 0.87
Butyric acid — 0.00 0.00
Lactic acid — 0.72 0.77
Crude protein 8.54 8.06 8.28
Neutral-detergent fiber 59.3 65.1 66.4
Acid-detergent fiber 31.9 40.2 40.5
Water soluble carbohydrate 0.53 1.27 1.00
IVDMD’ 57.54 48.87 51.17
1L OB E VAR RS

BRIRRIC 7 BV R A PR A4S SR B A 32 3 - IR R A0V S AN - FHZEE R IR FORF IR » =
TEERH B 5 SV EARHZES 25% o Z4HEAKRAH AR - B2V SRUERIAE 42.5 — 48.0% » fHEEEZR 151 — 16.0% »
HEVVE R BUHE T E R & DL T IRE RN FToRFIHRE » SRR MR th a4 & AT I & i FoR R
HBH4H (50.8 vs. 48.4% » BENNLY 5%) » B M4 2 FIREEES - DURRBERIAH S 1 R F R (28.4 vs. 24.4% »
BTN 16%) - IREEEAHM704Y 80 ¢ oA EM TR AR » IRBEANGEEEM R K LEPER TR E
BRI 7.5% (24.6 vs. 26.6%)

NEIF PR ULEEM AR 2 BRI 4 - FORFEIRE IREE 2 9% & 8 SE =406 - WrEReE (¢
£ 1.70 kg/d ) ~ EFRMLALEHBL3.5% ARERIEFLE (119 2.22 kg/d ) ~IRFLRCE (AL E /WERER - F191.32)
FLAEEE (P39 3.50% ) ~ AEHER (19 3.07% ) ~ FUMER (19 4.21% ) ~ FLAEETZYER (135 11.48% ) K
PPRZE (°FHF 28.2 mg/dL ) FHYsZ B AT » Hp RS E S bM AR E R O ERZE 2R (19033 g/d) » {HER
BIREREEER ST EH 30 glVHWNE - S _4HFHANILE 145 g BUREEE 8 SRETEAVE /7RI 4
FrpE 8 - haEEFIRaEA L - AP REZSREREFRE D EHER K EERE FHEE - BT’
& PR Z @ iR EE FL 2 ACHEER (Tyrrell and Moe, 1975) » $H{iEEE (Orskov et al., 1987) Kz 4% (Ropstad and Refsdal,
1987) I &lH 2 #2488 » ATGRERAE RBUR 4T E A PR E RSN » Heim —fHaatga R nl 8K b s
V)~ eElREE B MEERIRE - B S R E O E B S R E B L OIEER AT - 4RE ALILEaE s s S
o RREGEE 8 9t - 2 3R - LV BIRIE - nI LU SN MR R IO E IR R E
HAHEANE = WA E RN E A E 2.2 kg FEMERE - HEFEGER 8 9F il b AL g | By
FRARR - RERZARIIRABERZERGERIF 2 0E - REEEER 8 BB EMMERREEEE
B2 SR BBy (ARG ER 2 BRI - BEEEE S i BITRHHEIBE A SNEE R 2 558
0.2% » sVERZYVE LR FIEA 2.3% 271 (R 2 ) » IR Baaiaie —Hp =R A - fREALF 2RI
FA/NESCEESS - (HEEEE 2 SR BT (R 4) -

B T e 2 R SR R R R IR T - e o A S R TR AL
REAR N EZEZE - ERaET RS 18 — 20% HY ADF 5 41% HJ NDF (Lu er al., 2005) - —f&[ = @ tREE
B gAfE A & B 2 AAERAME (Mertens, 1987) » fiifg e didi = i & L B8R S 2OMLERERE SR » Hus
WA R S BTG R EEY R B E - WLABR RS & 2 TGN (L2 - Church (1979) JRfE I E R
EReEReERECEES BTSN > HeTETEIEEN S 2 ERGEE - 25 (1995) DUEMHEIRER (&
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BE)  GERERE (SFHE 250 « iR E R E R (A254) TN AERE > SRR ENIEER
ZHEELLSERERR  BHMIBEHSERERAME » EmERZEMIREENRR S S ERE > #3H
BBy USRI R o 555 (2012) DS HEA T 2.55 kg 2 %XERGRIE 32 58 » [ TMR &267 )7 = ERidR
REAER 2HMELLENEER 3 SENLAMEZZE > SREREEE 3 IR EReEdE
B ATEE 2 YEAHEE 0.15 ke/ H (179 vs. 1.64 kg) » ZLEIREEEEES 0,29 ke/ H (2.86 vs 2.57 kg) » [H e 3 BEis
o ERREBREER SR - Ju% Q018) thEIREREGEE 2 9% ~ 3 5% ~ 7 9% 4 SR FL e sEE - B
sEmE IR EAE AR EL4H B 30% ABREAINALE 0 2 9% ~ 3 B 7 BRSO DU IERIER B E I e - BEEE
B EIIREREGER 3 9% BESERMH RS > FEARSREENMRENAHREZLRE i1y
REESER T35 AIEEBENBARCE - DL g a4 R 81 Mertens (1987) K Church (1979) AEm#—EL >
B4 & B RER BN A BRI - A ARG SR - FORFITRIEEN S 2R E K - B
FFEEFRE RER e O bRE S A8 > HElSERSEHAEIZERERE - ABNAKS
BRIAEHE > 2EE RS EESER TS NEEEES (18 — 20% HY ADF 5 41% Y NDF » Lu et al.,
2005) » PRIEEAG AR REHBAMERER A A L - Bt e BN REAR AR B T 20T - & B0 g iE s
Yo EmerTE -

T3 OMAFREESRRE 2O ES 8 il Esa Z tIRACT ROy (% > #2E)

Table 3. Diet formula and compositions in Napiergrass cv. TS2 and Napiergrass cv. TS8 feeding trial fed to lactating dairy

goats (%, dry matter basis)

Ingredients/Compositions Corn silage NP cv. TS2 NP cv. TS8
Corn silage 25.09 — —
Napiergrass silage (NP cv. TS2) — 25.15 —
Napiergrass silage (NP cv. TSS8) — — 24.64
Pangolagrass hay 4.12 3.94 3.97
Alfalfa hay 6.25 5.98 6.02
Wet brewer's grains 8.1 7.75 7.8
Soybean hull pellet 14.61 14.04 14.13
Wheat bran 4.17 3.99 4.01
Wet sorghum distillers 4.26 4.08 4.11
Corn, ground — 3.15 3.17
Grain mixture"” 33.40 31.92 32.15
Total 100.0 100.0 100.0
TDN, kg 1.48 1.49 1.49
Dry matter (n = 8)’ 48.0 45 43.8
Crude protein (n = 2)° 16.0 15.1 15.3
Neutral-detergent fiber 48.4 513 50.4
Acid-detergent fiber 24.4 28.6 28.1
Acid-detergent lignin 3.68 4.61 4.10
Crude fat 2.60 2.75 2.66
Non-fibrous carbohydrates® 26.6 24.3 24.8
Calcium 0.62 0.69 0.59
Phosphorus 0.32 0.38 0.37

' Grain mixture was same for three groups. It included ground corn 57.00%, soybean meal (CP 43%) 28.50%, fish meal
(CP 65%) 3.10%, molasses 2.50%, salt 1%, limestone 2%, dicalcium phosphate 0.4%, potassium carbonate 1%, sodium
bicarbonate 2%, magnesium oxide 0.6%, urea 1%, vitamin premix 0.65%, and mineral premix 0.25%. (as fed basis).

* Each gram of vitamin premix contained 10,000 IU of vitamin A, 2,000 IU of vitamin D, and 55 IU of vitamin E. Each
kilogram of mineral premix contained 16 gm of Cu, 15 gm of Mn, 0.2 gm of Co, 53 gm of Zn, 1 gm of [, and 0.5 gm of Se.

* During the 3" and 4" wk of trial, consecutive four diet samples from each group were collected weekly, frozen stored, dried
and pooled into one sample for analyses (n = 2), except for the dry matter analyses (n = 8).

* Non-fibrous carbohydrates = 100 — CP — NDF — Ether extract — Crude ash.
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Table 4. Effects of Napiergrass cv.TS2 and Napiergrass cv.TS8 diet on milking performance of lactating dairy goats

Items Corn silage NP cv. TS2 NP cv. TSS8 SEM
n 14 14 14 —
Dry matter intake, kg/d 1.77 1.69 1.63 0.08
BW change, g/d' -17 -12 30 15
Milk production, kg/d 2.20 2.19 2.28 0.06
3.5% FCM, kg/d' 2.20 224 2.23 0.06
Milk efficiency (M/I)' 1.25 1.33 1.39 0.07
Milk fat, % 3.50 3.61 3.39 0.08
Milk protein, % 3.09 3.09 3.04 0.03
Milk lactose, % 4.24 4.20 4.19 0.04
Milk total solid, % 11.54 11.59 11.30 0.11
MUN, mg/dL' 28.7 28.8 27.2 0.60

All performance traits were not affected by dietary forage sources (P > 0.05).
' BW: body weight; 3.5% FCM: 3.5% fat-corrected milk; Unit for milk efficiency: Milk/DMI; and MUN: milk urea nitrogen.
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Evaluation of the feeding value of Napiergrass cv. TS8 for

lactating dairy goats "
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Abstract

Napiergrass (Pennisetum purpureum) is one of the major forages for ruminant in Taiwan. To promote the utilization of
domestic forage, this study was aimed to evaluate the feeding value of newly selected Napiergrass variety TS8 (Napiergrass
cv. Taishiu No. 8, NP cv. TS8) for lactating goats. TS8 is a medium-height type Napiergrass bred from NP cv. TS2 and NP
cv. TS3 to improve the forage quality and yield. Ten-wk-old NP cv. TS2 and NP cv. TS8 were chopped short and ensiled in
20-kg pails separately. A total of 21 head of Saanen and Alpine goats with daily milk yield above 2 kg were assigned into
three treatments and individually fed in two replicate feeding trials for 28 days each. Diets constituting 25% of corn silage,
NP cv. TS2 or NP cv. TS8 were formulated in dry matter basis. A small quantity of corn meal was supplemented into two
Napiergrass diets to resemble the dietary energy level. Results showed that three diets could support goats to have similar
daily dry matter intake (1.77, 1.69, and 1.63 kg), daily milk yield (2.20, 2.19, and 2.28 kg), and milk compositions, including
% of milk fat (3.50, 3.61, and 3.39%), protein, lactose, and total solid. It is suggested NP cv. TS8 could be as a good forage
source for lactating goats. After compensating dietary energy by corn meal, its feeding value for lactating goats is comparable

to that of corn silage diet.
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