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HIME > BFEEEZH TR 4% 49 RLATHE HAIRK 0.2 mt/ha » 49 RLUES HAIRAK 0.9 mt/ha » FHRKEH
HEEMEE RS BIFREEE RITE 49 RATHIE L7 - $28EE E1F 49 RUAILYE HEES 0.19 mt/ha » T2 EfEEZ
EYIEN > 49 REMELKIZ/KW - SEEERzE I INE T IF - BBl i T 42 RAEE » 2B BT - EETRE -
WAEZERAE 49 — 56 KiES B MEEETRK - &2 70 K8 2% 12 EEL - S/KEITH » 4% 14 KIUME G Z N F
HE7KE Fy 80.5% » HH451% 35 KBy 70.4% 5 &1 63 K Fy 49.5% » (HINFREIEN M AHER » HERRKHEENK
SRV - 4% 70 KRG EKEEE 41.2% - OIS EEN SR T REAE - I %I TRA
EMN I ARRER G E/KETERIFTEALE ~ RI18 - th4k1% 70 KL 35 RELEL » S7KEFEK 29% » TR DRz
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IR ISR B 8 H F R B PTE AR R E F 1 - A RN NS BFECB S T S - A EBER LAY
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al. (2012) BAHERERMAECIIIGE (FE /KK 37.4% ) RIEBWTE (FFEGKE 182% ) » HERLL
Bil53 518 67.7% Ko 50.6% - EIIRZES3 R A 1.2% K2 3.6% °

Ry T I ERE AR TORME Ry 60 R B BT HI AN Z(BOK Sy 396t Bl BRIy a1 > A BAVU(E S 2 PR i

SIRTIRE 2 5e I 2 1% - ZEHE (stover) ~ B (ear) ~ EPRAVG/KR NIREE - A HEZER > SEIHE - 529
HELPIRE(L > WEEESEF IR EFF TOREEIIIMEIRZ 258 > DUEREYEK oy &R ICKEREA 2% -

L

IL.

M

PARHEE B

AT & - FEITOREER L AT 63 ~ 70 ~ 202 ~ 101 AEERBATFEE ST (LT EREEES ) Bl
A& o 101 429 B 10 HiEE A EEE 3 Fralis i - /NEEFE 4 m x 4 mo> {TRREE 80 x 18 em » IUEEE - D&
Al 2 SR HE AR (N 2 PO, : K,O=11:9: 18, 600 kg/ha ) FELAE -9 H 23 H DLEGEEEF 11.7% /K587 ( SPINETORAM -
SR ) 1000 TR THEDDE - 10 H 7 Hp#EHE 1 -

A IE SR AET T B R R > B/ NE 2 /DR 40 BRDL |« AR 4% 1R 14 BEE - BREFE 7 RE/NE U 4 MRETT
SEEINE > BURZEM4/1% 70 H Ik o Hor 2 #R2REEESS » 55 2 BRIOR P EE B R RE R (E B0y - B EEE
TRl E (BN AV ERORTE T SEIERANSEFELIAMTEL T - Sk 2k - G - EEX 8 ik m - &
80°C Mz 48 /NEHZ P EHZE - FRon Rz 1% IR 4 C2mi A -

Gat ot

DL SAS #E (SAS, 2002) 2 GLM Procedure #E{T58 5047 » DLERE A (Duncan’s test) JHIEs i B ] Y 7

FIAENE -

R

R

fFEEENESERUE 1 - 2REETE > 1% 14 RIUYESLZR T 50 — 70 mt/ha 2 [ > 35 58.4 mt/
ha ; M-447% 35 KNG 45 — 61 mt/ha 2 [ > 44 50.5 mt/ha 5 H447% 56 KA 38 — 54 mt/ha 2 [H] » 44 44.1 mt/
ha ; M441% 70 KA 28 — 34 mt/ha 2 [H] > SE3 31.2 mt/ha o Eit H101 T 49 REFEEE S » 218 NFRHR » 63 K
HE 7 Byl > 70 KEFUU S SRR S SUBRET -

HEEEREE T 0 447 14 KU S Z S F 40 — S8mt/tha 2 [ > 45 46.7 mttha 5 H-447% 35 K/ 32 — 46
mt/ha [ » 85 36.9 mt/ha 5 %478 70 KA 12 — 18 mt/ha 7 [ » S35 16.0 mt/ha - B PRfFEEEVHE » 1F
49 — 63 KIFVUAL 2 FZFEECK » 70 KIF SR -

FIFEFEBART R > BIAEIRGET, o RIANS T IE o H4RTR 14 RVOELL Z 7M7Y 10 — 13 mt/ha 2 i -
¥4 11.6 mt/ha ; M%47% 35 R/ 12 — 15 mt/ha 2 [ > SE44 13.5 mt/ha » 1457% 56 KA 15 — 19 mt/ha [ » S
14 16.8 mt/ha ; 447 70 XS5 12 — 17 mt/ha 2 [8] » SEE5 15.1 mt/ha » £F 56 K2E S BE > (B N - 70 KHFEfH
BSCEE I B PET -

WHEESHEERNE2 - SREZEER T > 4% 14 RIUESL R 9.5 — 14 mtha [ > SE39 1.4
mt/ha ; H447% 35 K415 13 — 19 mt/ha 2 [H] > 33 15.0 mt/ha 5 1H%57% 56 KA HY 16 — 22 mt/ha 2 [H] » 15 18.4
mt/ha 5 HE4%1% 70 KJ A 15 — 20 mt/ha 2 [ » 245 18.0 mt/ha i 56 KSR - Z1&HIE T - KRR 2% -

KIERZE I 4% 1% 14 KIERIAN G0 > 2FFEED TR - théki 14 RUOES 2/ h 8 — 12 mt/ha 2 fi »
S5 9.6 mt/ha ;5 H447% 35 KA 7 — 12 mt/ha 28] > S35 8.5 mt/ha 5 4418 70 KA1 6 — 8 mt/ha 7 i » 15
7.4 mt/ha o fEHART% 14 K 70 KPIFLE(R 2.2 mt/ha » (AR E 2 A4 SR T EEE R AE B RS KE T
TR AR AT 2L -

i EFEHVRZ B E B s A AT AR BT > 28 70 RAHEEHEA N - thégiz 14 RIUESZR S 1.5 — 2.0 mt/ha
2 5 1.8 mt/ha ;s H447% 35 K/ 5.6 — 7.0 mt/ha 7 [] » 245 6.5 mt/ha 5 1+%41% 56 K159 — 12 mt/ha 7 [ »
45 10.5 mt/ha 5 HE&R{% 70 KA 9 — 11 mt/ha [ » 239 10.7 mt/ha © EFEAVEZEE R WIEATUR BT 4949 KiE
%% > EERTHE H i T H e RN I E -
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Fig. 1. Changes of fresh yield of whole plant (upper), stover (middle) and ear (lower) after silking for the four lines.
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Fig. 2. Changes of dry matter yield of whole plant (upper), stover (middle) and ear (lower) after silking for the four lines.

76.8% > It %14 56 K T1.7% ; M %1% 63 KA 51.9 — 67.8% > EH 61.3% ; I %1% 70 KA1 49.1 —
56.8% » F49 52.0% - 49 K2 Al FHERREGRNG - 216 - TR - H% 1.5% Koyhesk -
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Fig. 3. Changes of the moisture content of whole plant (upper), stover (middle) and ear (lower) after silking for the four lines.

%1 HEm AR 56 K ~ 63 K ~ 70 RZEHE ~ KEEEHRE/KRILR
Table 1. Comparisons of the moisture content of ear, stover and whole plant among the four lines for 56 days , 63 days and 70
days after silking

Line Ear Stover Whole plant

56 day 63 day 70 day 56 day 63 day 70 day 56 day 63 day 70 day
H63 37.1 32.5° 27.4° 69.7 63.6" 51.0° 58.3 50.5° 41.2°
H70 37.9 35.6° 31.5° 69.7 67.8" 51.2° 57.5 55.0° 42.0°
H202 36.6 33.9% 29.4% 72.1 62.0° 56.8" 57.9 49.7° 432
H101 38.1 34.7 29.6% 71.2 51.9° 49.1° 57.9 43.1° 38.3°

*b¢; Means in the same column with different superscripts are significantly different at 5%.



Bizar SR T 6

L. &R
LAPU{E s 2 P E R A B &I e thE AR (ELE 4 - DIEENS - S HEEEEEZH T - 49
REULFTE HI#(K 0.2 mt/ha » 49 KLIEE HFE(K 0.9 mtha » EEAREFEEERE (S/KR) K BRI
e ETFZE 49 RIREH K (B4 L) - ZEERETTH > HHZE 49 RUFIKEHIES 0.19 mtha - [iEEEEE
K EERERZE I - 49 RUMREIZ /K - BEEERZE R INIE T - B fE B Rz sEmRIELBIAE 42 TAE - HAR(E]
TE 42 RAZN 2 1% E5FE b - BeEE NI - JERZEEATE 49 — 56 REE S B A EREE TR » 2 70 R{E 2% IHZYEHEk -

60 -
y =-0.0068x% + 0.1463x + 55.568
R?2=0.9431
40
g P @ Stover
= y =-0.0041x? - 0.168x + 48.42 M Ear
R2=0.9767
20 Whole plant
y =-0.0025x? + 0.2972x + 7.4128
0 R?=0.8939
14 21 28 35 42 49 56 63 70
20
y|=-0.0025x2 + 0.339x + 6.7498
15
= y =-0.0029x? + 0.4086x - 3.6417
E 10 R? = 0.9895 @ Stover
M Ear
5 Whole plant
y =0.0004x? - 0.0711x + 10.414
0 T T T R2 =\ 0'921\6 T T T 1
14 21 28 35 42 49 56 63 70
Days after silking

4. TG B P 2 4Rtk e ke BB - GRERNRI(G - LE : FEES  TE © ZVES -
Fig. 4. The means of fresh weight (upper) and dry weight of the whole plant for the four lines constituted by stover and

car.
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{HEZEE A 15.0 mt/ha $275 % 18.1 mt/ha » 70 KREFAVFZAIZE 28 35 REFHES 21% > M HEE T2 K2 (F2) -
MMERERRES - SEREETFERTE o MR RES IE R W RS s g e b 2 GRS - (ARG E R
T R BRI INMET T BB BTS2 AR A LRI - Hatew er al. (2016) f5HIEREFIERUTTHER TS
I R AR RO AL A FRGERRI - (£ B R R Y AR A A AT RE R B U PR TR A — VBRI
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BHIRDUR AT TERET - MURR BT REE LA A & / 55 o H A S R S R e TORRARI EZ5e 3 B2 &
= EREKEREREE 40% BUT - wIA] I H EE2 G DU TRz SR Iz B AR S /KR DO T 8RN T -
A FHF TR i AE S BR 4 A7 LA AR ] LLSE AR AT A F/ N S e B P R BRRY - & FE s i aeR ~ T (HaReaA)
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FEIFoR (BFE £OKk) By RREEEE S /KR midEMRYZ=R] (Hunt er al., 1992; Irlbeck et al., 1993) -
iR BBl YRS - B R AEAVEEAERRAY (ideal type) HI4F @ ZTE (leafy) ~ SEMRHEER - S/KFH
AT G Al R HI01 2EEEFFSHIREL - (HELREAE AV 4k (stay green) ‘s @ KR
FH 4R R RV AR e HEEER S S/KR MR & - DIEEER - 3 - e etk aKE s
RFFRF (Hunt et al., 1992; Bal, et al., 1997) - & 4%k anfEAY {5 FE t. 68 B E i M R S 47 &0 iE hemorrhagic bowel
syndrome (HBS) HYF]EE[RAl (Arriola, 2006) » {H A &kin 2 (F H R A Orf i RIS HVEFEE S - NEEE
EEANERE TR - A HEWEDHE » 2 ERE - 28 B migst i E I aeim S - R5E HAYAERET
R RHBEK % 2 B F kim 2 8E 2R E/KEAS R RO A SR HAVEEm & - (RE/KEA]EK
& s B 2 IR REAS > PraEZ e A o] e PR AT S 7K nfeiEez R E & 2 BE > oD HRHE S
[l INALR D R B a2 b B AR I DB -

2. HARTE 35 REIH4R1% 70 RZEHE ~ BB ik B/KERELE B ELHg

Table 2. Comparisons of moisture content and yield of ear, stover and whole plant between 35 days.

Ear Stover Whole plant
56 day 63 day 56 day 63 day 56 day 63 day
Moisture content (%) 37.1 32.5° 69.7 63.6° 58.3 50.5
Fresh yield (mt/ha) 37.9 35.6" 69.7 67.8" 57.5 55.0°
Dry matter yield (mt/ha) 38.1 34.7° 71.2 51.9° 57.9 43.1°

**¢: Means in the same column with different superscripts are significantly different at 5%.

Z2EXR
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PRFEST ~ F4TRE - 2012 - FEFORE B THVEBIEMHBIMEDRET - BEMIT 45 © 287-301 -
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The changes of yield and moisture contents in stover, ear, and

whole plant of forage corn after optimal ensiling stage ‘"
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Abstract

In order to explore the feasibility of using the whole plant corn as low-moisture forage or raw material, our report
investigated the yield and the moisture content of each part from the early to the post-mature period, and the differences
among hybrids. The difference between stages of ensiling a suitable stage and post-maturity were also compared. Results
showed that the mean fresh weight of the four hybrids decreased about 0.2 mt/ha per day before 49 days after silking and
about 0.9 mt/ha per day after 49 days, that mainly due to the loss of stover weight. The fresh weight of ears rose slightly
before 49 days. The dry weight increased by about 0.19 mt/ha per day before 49 days after silking, and the increase was
mainly from the increase of the ears, and the dry weight of stover decreased slightly. The dry weight of ears and stover
were equivalent at 42 days after silking, after which the ears rose and the stover fell. The total dry weight did not decrease
significantly after reaching a high point in 49-56 days, and only 2% of the dry weight was lost by 70 days. The mean moisture
contents were 80.5%, 70.4%, 49.5%, and 41.2% at 14 days, 35 days, 63 days and 70 days after silking, while there were
significant differences among hybrids at 63 days. In terms of plant parts, the moisture content of stover decreased slowly
in the early stage and quickly in the later stage, and there were significant differences among hybrids in the later stage. The
water content of the ear drops fast in the early stage and slow in the late stage. Comparing those of 70 days with 35 days,
the moisture content can be reduced by 29%, which can reduce the energy cost of drying. Although the fresh weight was
reduced from 50.5 mt/ha to 31.2 mt/ha, the dry weight was increased from 15.0 mt/ha to 18.1 mt/ha. It said that the delay in
harvesting has the disadvantages of prolonging the use of farmland and increasing risks, but the increase in total dry yield and
the reduction in moisture content have advantages in unit yield cost. Genotypic differences of moisture loss rate in the later
period should be taken into consideration.

Key words: Maturity, Forage corn, Yield, Moisture content.
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Wb HS - 112454 H 7 H 5 #8200 : H24E8 H 14
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AR B ERSMOC SRR I AR - W EREENRE - EnERET (EEHHEER) e opE -
90 & VBRI B A INIIMAC SRRy 2 A eI IR - AR I IRAHERSNARN 1% K 3% Mt &Rk 4E 3
4 B 30 & RERIFEEE - T8 | & - SEBTHE 23 £ 30 B - WIRWEENHEZRE - EF - EEENE
HEEZERRERE - 130 BiRUURSHEHBESTELE - §EREURS > AREIREIINRIN 1% =22 3% Mfc Zi i
23 £ 30 MRV ER I IGE - FIRHRER - EHESEXR - EEY - £F - B8 30 BikfEEPEE - ZRE
fir ~ MR - ERSUEAESEHOESRFEYE > HEPNSENERETE - B ERnain &8s
PREIE - HURINEE 3% RBEENRE - EwEMETN 2GRS TE -

BRI - MRCEAR, - R - o -

i

HEREEIEFEEENRREDE R » TR 2021 FHEZE S48 83 [Efk - EEEH 230 (RTHEN (1T
PEEsEZAE - 2021) - EXEAEDE DGR SRS - BININERETREY S 60 — 80% ( Gabarrou et al., 1998;
Becker, 2008; Gupta er al., 2020; (FEUSRLIEZHET  2021) - PG (CHEATRIER « 2035 B AR AIRHAZE « WD
HEEAITINEE A MRS - DA ETE B B i f W AR A A K 2 B 22 = [ B AR -

e (Lycium chinense Miller.) F#iif}l (Solanaceae) Ffc/E (Lycium ) WY HEATEEEHER - BB T AE
GiH | LEL T HERMICE - BRKEE S BERIC ) BRAR S ICRT - BT ARIR > BE e, o BRI REE
RAER - T+ - tF FEEMGREMACHE - 16 RE - i REEHHESEAHEESIR (Chang
and So, 2008 ) » JEEE By \FIREAE T EER > Fr&IFafc 2% (Lycium barbarum polysaccharides ) /5y 88 SEAY 4915
YRy 2 — » BRI {LEEER (stress kinases ) JZ{E/H T {97 (pro-apoptotic signaling pathways ) HJZ5 ( Chang
and So, 2008) - A[RI{RFELL streptozotocin &7 L E A ME PR P Y K BR Bk e B g aH 4% e 2 8 (Li, 2007 ) - fafCAE
PREVESFRAN DB E 50 AZ L AR iR B IR & A2 E S — S L8N EaR 0 TTEE RFNVESRR (Gil
et al., 2017) - tfCHERAVIR 2 AAPUS B ~ B84 ~ BUBEEIEA - DABSZ6ME (lipopolysaccharide ) 5AZRHYE 3% 2
JEsEE Tt - RO RAR K2 AT 2 HY Kukoamine A FTHIIF (4% % /& (proinflammatory mediators ) Fz 58 {LEE (oxidative
stress) » ]G MESESE (reactive oxygen species) ~ —Z% b % (nitric oxide) ~ JHEEGIEEIEN T -a (tumor necrosis
factor- &, TNF- ) ~/rHZ-1 B (interleukin-1 3, IL-1 8 ) 4} % -6 (interleukin-6, IL-6 ) ~Hij¥([if 2% E2 ( prostaglandin
E2) FEE KIRE(LEG (cyclooxygenase-2) J&lE: » BAZETF(RLIREFAGSERE (carrageenan ) 573K BRI /K Rl 3% 2
[ (Wang et al., 2020) - {§ I EUEAHAOEHE MO AR BT /KZERIE H 0 2 500 1 g/mL HY7BAE RIERIUSE M - 8
TRIEZKEZEY Al 4 E NG AHREAY 0E M - BRI R AR K ey (innate immunity ) HYRSER (Kim ef al., 2020) < £
FCHEMRAVEE T2 A SN HTER] » A6 B R &8 rfE i S IREME B indY7E /) (Thiruvengadam er al., 2020) - &HE

|

(1) e E R B P e 5 56 2760 5% -
() BENEESEATILE YA -

(3) A E E SR AT R & S Al

4 e EER AT e g -

(5) BENHRIEEEN R -

(6) #EA/ES » E-mail: ssyn@mail.tlri.gov.tw °
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BHVEERN Y R TENEY) T2 WA (selenium ) ¥f ABTS H HEEREME (2,20-azino-bis-3-ethylbenzthiazoline-6-
sulphonic acid radical scavenging activity ) EAHHE FFHE (r=0.998, P=0.05) - EYE{EE&YRIES A R A
HERFNIIE(EM (Thiruvengadam e al., 2020) - £ % XAV EFE S HARCEERS (flavonol glycosides )
K ZniBCHERS (diterpenes glycosides ) RIS AJHE B4R E A IS L AEM (PR E > 2017) - MICHERIVEE T
HEGREE Ry B g KRR (Yang et al, 2021) » BINJNE®E A ~ BSH ESEIEZ D B (RkE
2017) - BENHFEEREENES (LUTRHEINE) 1 2020 F8RWEE —(EEAMCAE T HE 15 - 28,
FE BB MR T B < BN R [\ B FR T BRLGR 3 A A 12 4

MFCHE R AR B LR RO S B RIEY) - N CAREE Ry - BB RIS EEIR R ES
A BAREAERFEREIR LAV EE - it - Al 5 ERE iR R B LSRN AR Ee s SR =
EMERERE:  ShpllET 2 8L EEST -

MR TR

L sEaEhedEs
M E RESEZSN 2020 4£ 3 A 17 HHSEAED (ISA) fREEHEENR FEHEEN - 65 3.68 m £ x 2.2
mE o PIERTR E(EREENETE - HHIEE 34 cm £ x 45 cm E x 40 cm 5 » ZEEE 2 SIS By 22.0 £ 0.6 3 -
HEZNIRALMEH 16 /NFF 10 2 20 lux HERA - GRIEARKITR B R e - e 2 (FH IS TE R EZ A
GEEABPTCEE R EESEREYIRE R/ NMEE I EE (FEUEE) 75 HUATIACUCL0912 5R[EE®E ) -
EHARERE ZSB/REHSS NRC (1994) B EHFEREEH M (2020) EEHHEEFKERAL > £
FZ e SR8 HE SOG4 - SERERERINAIT 1% B¢ 3% M i i 7 =TT - EAREREH AR E
Rl B CERIR A EE RS (AR E LS E T 1-:009-110310) - AR R 5 37T
HMHEAFEARAE (AHBEREATE 106-1113-00008 5% ) -
IL SAEgpm i
BEI G E 2 /D ERE 90 &K B ANRIIIIC IR 2 AHEEE (Condll) ~ AHEEIESFINAIIMIILE
PR 1% (LeMI1&H) B03% (LeM3 4H) 55 3 4 ~ 940 30 & > £R(ERI5EesE - T8E | & - B 23 2 30 86 -
AU E i & 2 B EE ~ EE - EERNSHEZ HEARDHERETREE HESER » 11 30 AiRiE S HAE
SELE RETEE
(i) HEPHEE (egg shape index ) : DI FEALFE-R R RONEEZ Kl S ds - ERHEE = (100 x (FHEHE /
Ei#if) ] (Romanoff and Romanoff, 1949 ) -
(i) EFMR - DIEFE RS (Model HT-8116, Hung Ta Instrument Co., LTD. ) SHIE&#IRE » JHIE % HUER
FIEEA ~ MERE > FIPEEERLE R o /80 FHK EREEET (Ozaki Manufacturing, Japan ) &5 H] 3
E%: » EHSPERFAEE EREE -
(i) ZEREAL - WEREER DIEREED ST » BEEF AGTEZHKSS (Silversides, 1994) - Z[LEH
fir=100-log (H-1.7W"7+7.57) H=FHASE (mm) - W=%&H (g) -
(iv) ZEFBHE - SRAERESILER (Roche Color Fan) JHIE » HHMAHIEESHNE » WIKESEBHEBHESR
FEEET 1 B 15 47 o 53BEA Lyon et al. (1980) 7574 > LAEa7=ET (Super color SP-80, Tokyo Denshoku Co.,
Japan) JHI7E E =B o
(v) EHEER (%) = (EAEEER / e/ A5 HE) x 100 -
(vi) EFiEE - NEH S ES 24 10 SEE S RS - B3 WNBEEZEARES RS M 1 ik
B RS & FHE TS E S (iCAP Q, Thermo Fisher, Waltham, MA, USA) 7rif&EHifiz & (AOAC
Method 990.08) -
L 485t
BT S EIE R SAS E4E#H8 (SAS, 2002) T4 T o DL—MEER B FEF (general linear model
procedure ) HETTE 4347 > 550N LSMEANS (least squares means ) FLiz —4HA HaRIIER 2 22 BEEE M - BRE /K
By P < 0.05 -
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KA E T ZEREARIORBE AR A GHRN - fiEEHEGEE 80% » IFFaIBIE AR EE R
O ENHEL (MENEA TP IREES > 2022) - MR DL TETE 198 - 2 R TERNE(LFRER (&)
FFEER ) 4K 50°C ~ 48 /NERHERZ IR I R LY - HEZEL (dry matter) 4HBR Ry fHEE H'E 9.56% ~ FHEAEAE 45.96% ~ #HIK Y
3.09% ~ FHASHG 1.2% ~ Y 35.7% ~ BEE8R4E 51.54% ~ thei4: 65.49% ~ 447} (total phenols) 9.94 mg/g -
4% 5% (chlorogenic acid) 6.68 mg/g ~ 2= (rutin) 4.87 mg/g ~ W& & 0.38 ppm (i » 2020) - =fEAHaTk
HpFIRER 1 ffEHE R E &8 18.46 2 18.56% - fifi& & 0.34 2 0.37 ppm » Hi&aalEE R4~ SR AR A T8

21 30.9 7 - MAEIC R AT A T ER 40 7T -

® L U EHARETIRLE R

Table 1. Composition of experimental organic diets in ISA brown laying hens.

Ingredients Con* LcM1* LcM3*
Organic corn, ground 52.0 52.0 52.0
Organic soybean meal 31.0 31.0 31.0
LcM steam powder! - 1.0 3.0
Wheat bran 2.5 2.5 2.5
Rice bran 2.5 2.5 2.5
Alfalfa meal 2.0 2.0 2.0
Salt 0.5 0.5 0.5
Dicalcium phosphate 1.5 1.5 1.5
Limestone 7.0 7.0 7.0
Vitamin premix’ 0.2 0.2 0.2
Mineral premix’ 0.2 0.2 0.2
L-lysine 0.3 0.3 0.3
DL-methionine 0.3 0.3 0.3
Total 100.0 101.0 103.0
Cost’, N.T. $/kg 30.9 31.3 32.1
Calculated value
Crude protein, % 16.0 16.0 16.0
Metabolizable energy, kcal/kg 2,894 2,894 2,894
Analyzed value
Crude protein, % 18.46 18.56 18.50
Calcium, % 3.08 3.16 3.00
Phosphorus, % 0.60 0.56 0.58
Selenium, ppm 0.34 0.37 0.37

*Con, LcM1, LeM3: basal organic diet (Con), basal organic diet additionally supplemented with 1% (LcM1) or 3% (LeM3)

stem powder of Lycium chinense Miller.
" Lycium chinense Miller stem powder, ingredient cost 40 N.T. $/kg.

* Supplied per kilogram of diet: Vitamin A, 10,000 IU; Vitamin D,, 1,000 IU; Vitamin E, 25 IU; Vitamin K, 3 mg; thiamin 3
mg; riboflavin, 5 mg; pyridoxine, 3 mg; Vitamin B,,, 0.03 mg; Ca-pantothenate, 10 mg; niacin, 50 mg; biotin (1.0%), 0.1

mg; folic acid, 3 mg.

* Supplied per kilogram of diet: Mn (MnSO, - H,0), 60 mg; Zn (ZnO), 60 mg; Cu (CuSO, - 5H,0), 5 mg; Fe (FeSO, -

7H,0), 70 mg; Se (Na,Se0,), 0.1 mg.
* Based on raw material prices in August 2020.

BINEREDIFEAREUR - RUEMCHREDLE \Re B BfaficHE - MmNy (R - M=l - HEHEE)

KMHEESENERRNZER - DM - RO EEEEE RS (K

W) HYE R EIEAHERE (Liu

etal.,2016) - Yang et al. (2021) Sy BOAL ~ JTPG ~ L~ VS ~ IR~ EREEEMICENEERD - HEE
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MRS ~ (GHEY) > &SRB EERTHEEER T B 2R EIMIE ~ RES - REZREFE > e HFEEIgRE
IR 2 B EMRRE MR 2 S IEAERE o i (2018) F3 s BE M B2 bIIm EE FI A AT R B R T Bl dn 2 Sl &
& (§ZEE) 7750/ 0.61 — 1.27 ppm Jz 0.62 — 0.91 ppm » 83 HEiSE 2 V& & (F2EHE ) 0.295 ppm (25 -
2010) @S2 — 4 £% 5 TARTER B RN 2 BERAACTY 7 B AR AR R EES D IS TCR - MRCHR R
T REN R LA 8 A T AIEAT I - aaFE LB - 28 Ek - ERhE R e Ry
BN TE AT RSB B AR B IR AR BH0VEAR FoR s B E 2 2 A i E B - R ER
MERN RS AR - FEY B ARBE LR SARERIOTIE - 260 - F S RE RS ER A S%EENE
oresE -~ JEENEE > DHEREIRSEIIEE -

22 GERBUR =GV ERER 23 ~ 30 JHH SIS E T RI Y 1,540 21,592 ~ 1,528 % 1,565 g 4 23 2 30 /4
Hes AR 2 B E S BRI A -1.0 £ 40.5% » $iat FIgMeEE =R - R 3 ERER  AREIEAEBEEEINI 1% ~ 3%
FACEEARND - ¥ 23 2 30 BRIV EHRCEHEES - EEH - &5 - EEEERFECE - AR EE S
DA E R EEMAR SRR & ERERE BRI Tl 4T - R4 G5 RBUR 30 Bl VB E - & - EPEHE -
ZECEAL ~ SRR - EE S IL R ESE IR Z R A RETREEEINRT 1% 3 3% MR SR 2 - B ESH
fAE B (2020) FHEAERILE - Al IARTEEEERES (52.2 & 54.3 glegg vs. 23 HHie 56.4 glegg K 30
B 61.5 glegg) ~ ZEHL/D (26.7 2 30.0 vs. 47 eggs/hen) (% 3) ZalBnshis » #OHELwtastEn (23 Al ) ~ &%
B S (1,540 2 1,592 vs. 1,740 glhen) -~ 455 50ER (30 4885 ) JREgES (1,528 & 1,565 vs. 1,828 glhen) (F£2) >
st EEHART B 2 AR H iR B (87.0 £ 93.3 vs. 112.0 g/d/hen) (323) AR B aEBHNER (F
) PEEL > AR E T B H ARG B L R BB AR E MR RIA -

2. AREIRENA T SR E 23 2 30 Bt ERGE 228
Table 2. Effect of additionally supplementing the stem powder of Lycium chinense Miller into the organic diet on body
weight changes in ISA brown laying hens at 23 to 30 weeks of age.

Item Con* LcM1T* LcM3* SE

Body weight, g/hen

Initial, 23 weeks of age 1,592 + 124 1,540 £ 87 1,569 £ 117 110.0

Final, 30 weeks of age 1,540 £ 175 1,565 + 104 1,528 £ 137 139.0
Changes of body weight, % -1.0£3.7 05+2.38 -0.8%2.1 29
n = 30.

*Con, LcM1, LeM3: basal organic diet (Con), basal organic diet additionally supplemented with 1% (LcM1) or 3% (LcM3)

stem powder of Lycium chinense Miller.

3 ARERE NG B T 23 2 30 BV ERE SR E
Table 3. Effect of additionally supplementing the stem powder of Lycium chinense Miller into the organic diet on laying

performances in ISA brown layers at 23 to 30 weeks of age.

Item Con* LcM1* LcM3* SE
Laid egg number, eggs/hen 26.71£5.7 29.416.6 30.0+4.7 5.0
Hen-day egg production, % 534115 589+13.2 599194 11.4
Egg weight, g/egg 543122 522123 536133 3.1
Egg mass, g/d/hen 289159 30.6+6.5 32.014.7 6.3
Feed intake, g/d/hen 933 87.0 88.1

Feed conversion ratio, feed/egg 3.1£0.7 3.0£0.6 28104 0.6

n = 30.

*Con, LcM1, LeM3: basal organic diet (Con), basal organic diet additionally supplemented with 1% (LcM1) or 3% (LcM3)

stem powder of Lycium chinense Miller.
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Table 4. Effect of additionally supplementing the stem powder of Lycium chinense Miller into the organic diet on egg laid
qualities in ISA brown layers at 30 weeks of age.

Item Con* LcM1* LcM3* SE
Egg weight, g/egg 533178 51946 56.5+52 5.9
Egg shape index 79.5+1.9 785122 793129 2.3
Haugh Unit 854136 844148 83.8%2.1 35
Egg Shell
Weight, g/egg 63%1.0 6.11£0.6 6.3%0.8 0.8
Thickness, mm 0.35%0.03 0.40+0.04 0.38+0.27 0.11
Strength, kg/cm’ 45+1.0 44+1.1 44+11.1 1.1
Egg yolk
Yolk/Egg, % 23.9%2.0 238% 1.7 235123 2.0
Color 70112 72113 74%1.0 1.2
L value 56.0+4.7 479%59 48.6+8.2 6.3
a value 10.1+1.5 94%19 9.7%1.6 1.7
b value 42.0*4.6 35.0%10.5 38.0£83 7.8
n=9.

*Con, LcM1, LeM3: basal organic diet (Con), basal organic diet additionally supplemented with 1% (LcM1) or 3% (LcM3)
stem powder of Lycium chinense Miller.

SV 7E 8 e KR TP {50 A R B E I BUE Y MR Y S IE ARG VTR S S 5 2 > 40 7.5% =A{EEEE (Artemisia
annua ) (Baghban-Kanani et al., 2019) ~ 3% {t4= 7 (Toomer et al., 2021 ) ~ 4% HfE F7 (Saki et al., 2019) ~ 10%
g7lelE K (Ahmed et al., 2022) > 0.5% 5% (Foeniculum vulgare Mill. ) ~ 0.5% 4LEEM ( Capsicum annuum L.)
5 0.5% BIAT- (Nigella sativa L.) ( Abou-Elkhair er al., 2018 ) < M iT: I F 75 25 2R N Y NTF9% S A TR
FrRI R EAC SRR T H » 0% (2020) BHFE4ESREUR » BHYME T 0 G S USRI ACE MR THEF B | g Rl 4G Ea &=
HY 14.9% fFEFLE - BURETIE TRIARIN 5% ML SRR - SR 22 12 ARIE S 4 RIMAE - MURAELE LMmF gLy

(antioxidants ) ~ #EE LG HF (catalase) ~ BEALWIELEES (superoxide dismutase ) ZF& g oG M o #8E5E (2020)
J> 23 JEie R ZEERRE SR 5.0% B 7.5% MACA Rl B PR A B R G R R R TN 2.5% B 5.0% FayiciE Al
HEQEEEET - 15 (2018) JAIN0.2 o/ & HEMGIC S HE R AR Stk S FE R - PARINEE 7 HEDAT42
SEEE T IgA ~ IgM ~ 1gG ZFEHifs & & & [L-2 ~ [L-13 ~ IL-9 ~ [L-17 ~ IFN- ¢ ~ TNF- 8 Z4R T4 » = (2012)
7~ 56 S EFE RN 2% MFCK) - TTEE SRR ESRS 20.36% - BERAE HEER 18.20% - BEERME
HEREE B AR E SRR E O EERE 2 & - A5 5 RS e N E A RERIVAER - SRS RERINE
TREARREES NI 1% B 3% FfC SR8y » ¥ 23 2 30 Bl (/0 E 2 B ~ fikHRESR - EHEER - EEH - EH
EE K30 ERFVHE B ER - ZEREA - SRR - EE S - EREEEREETE > BT ERE,
AR (7% > 2020 5 #8855 > 2020) K HEREREAVER (15> 20125 F55 > 2018 5 #§55 > 2020) AR -

F 5 GEIREUR - ATRETIREEINAN 1% ~ 3% TSR - 30 BRIV ER BTN E EREE TR - A

Ep AR EEEEINANN 1% ~ 3% TSRl - R¥ 30 HE /D B E & 2SR EEE %2 - Surai and Kochish

(2019) f5HHERHFER AT 280G T 2 UARIIRRF T - Ea88 A A H T HAZEEEEEME - HEIVMK
MEFESHNMEBERER - ARIMOVAEY oA A NS (Delezie ef al., 2014) o ARt A IR
{BR T (o FH AT SRR LRUS AR A BV RCR. - 15 B0 ERm i & R s B E R e &
L ETEN A IREEERINAIT 1% 50 3% » ZAeEnss ST 30 B ME S EMAAZE A < Im er al. (2021)
BT s atny 20 (EE 40 mg/kg) ANINFS 32 HE /R (Hyline) fREEMEIRIVIER - GERBURNEREIE
RUNHD15.0 — 22.5 ghkg MRS AEER ~ HH - &ER08E - EREESFLEERE > &1 (8EAMES) HaEH
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fEmdy 115 o AslBRi A EREERINAIN 1% 2 3% MICERRR AR 30 Bl O BEE T = RIS E A -
ASHIICERTTERVRE « SEBMICERERIRAIIENSER - AR EE P E -

5. AREREYNRIIMCE R 30 Bl ERETINE B 2P
Table 5. Effect of additionally supplementing the stem powder of Lycium chinense Miller into the organic diet on the
contents of selenium in eggs in ISA brown layers at 30 weeks of age.

Item Con* LcM1* LcM3* SE
Selenium, ppb 2942194 293.6£13.9 29891 13.6 1.9
n=_8.

* Con, LcM1, LeM3: basal organic diet (Con), basal organic diet additionally supplemented with 1% (LcM1) or 3% (LcM3)
stem powder of Lycium chinense Miller.

Zu
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%I}I

i

AR SR i RS RS RIS IR BT KRRy - R E A s BT SR & 0 T 5 & (R i st B e 58
REGFEGHTL -

o

ZENRK

TR - B - GIBE - TU0F - JR/NE - 2018 o MAC S S e SR i BR EE RS /K AR R 0 Y 2 2 -
YR B HERE 39 1 67-69 ©

HEZZE - 2012 » EEHIRIIMFCk B E R A A MERE AU B R A CHE AR Ay R & - PR} 8 © 22-23,30 -

THEREEZEE - 2021 - PERE] 110 FEESHFER - H 16-17H - 210 - 28 -

D EERE B E T T - 2020 - FEEHVEETK - 5548 - 63 H - BAEEERCARAT - Etk - 28 -

edta ~ B - MRS~ PREZR - B - 2018 - EERIMICIE N IE EORE KB (L - TTERREZ BT FER
Bap 107 FEREGTEFERE -

e~ B S - EETE MRS R - EE - 2020 - EFRE ORI AT E 0 8 S8 RMERE K
MR EZ 528 - BEWTSE 53 ¢ 266-275 -

FREFA ~ EEFE - 2017 » FEFIMICER TEMER Y M7 Rbids kR 2 HaT - EiREERSEHEEN 78 ¢ 22-24 -

MEDE NP EES - 2022 - AE RS E R - A& » Rt NAIF-OP-01-04A - iZ 3.0

PUMERE - SRl ~ SEEL ~ BI% - BREDEE © 2010 » S AAEF a3 09I B RS R SE il 2 B 0 AT - TLeREESERIEE 3¢
204-206 -
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Abstract

The purpose of this experiment was to investigate the effects of supplementing the stem powder of Lycium chinense
Miller (LcM) into the organic laying hen diet on the laying performance, egg quality and the contents of selenium in egg
(including egg white and egg yolk). Ninety ISA brown laying hens were divided into 3 groups, with organic diet or organic
diet additionally supplementing with 1% or 3% of LcM stem powder. In each group, 30 laying hens were housed in 30
individual cages with one hen one cage. The experimental period was from 23 to 30 weeks of age. The data of body weight,
egg weight, number of eggs laid and feed consumption of each group were collected. Eggs at 30 weeks of age in each group
were collected to analyze egg quality. The results showed that supplementing the stem powder of Lycium chinense Miller into
the organic diet with 1% or 3% did not result in a significant effect on body weight, hen-day egg production, laid egg number,
egg weight and egg mass. Egg shape index, Haugh unit, eggshell trait, yolk ratio, yolk color and the contents of selenium
in eggs also had no significant effects among the three groups. It can be concluded that supplementing the stem powder of
Lycium chinense Miller into the organic diet, the amounts up to 3% has no significant impact on laying performance and egg
quality of laying hens.

Key Words: Lycium chinense Miller stem powder, Laying hen, Egg quality.
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IL fERUER Kot
TR TERIM 2 BT » FREGRAE R & 12 /NG [ERTLAE HEUK « BRIMEE - FE0RFF 22 B B CRFFIREALE. -
FURFEEREE 5 Z2AHIRTRERFARINEE - A A REERINVERIME | > A2 KRG P O T IR B Ml
JE o J3ATIH HEFEE SN Al 2SS (alanine aminotransferase, ALT) ~ RAZBEZAEMHLES (aspartate
aminotransferase, AST) ~ ZX & g AL & AL (glutamyl transpeptidase, GGT ) ~ /L& ¥l ( creatine kinase,
CK) - liglEulels (alkaline phosphatase, ALP) ~ HABeHi Sl (lactate dehydrogenase, LDH) - DUz ~ B H
BEBMIEEEE » s HE (glucose, GLU) ~ 488 (total protein, TP) ~ FRZ%, (blood urea nitrogen, BUN) -~
B & [ (albumin, ALB) -~ HLEZ fif (creatinine, CREAT ) -~ H i = fig (triglycerides, TG) ~ 4% f& [& [ (total
cholesterol, CHOL ) - [I7) - 2 a A8 TH H Avkefl » 4155 (calcium, Ca) ~ % (phosphorus, P) ~ £ (potassium,
K) -~ # (magnesium, Mg) -~ $4 (sodium, Na) F1% (chloride, C1) - DL E3EF 19 (H¥EE » SRR EHAH A E
FEE B8 17 (automatic biochemical analyzer, Hitachi 7020, Japan) #{T4374T » [EHF » SFEE /N
FErERA MR LIE HAHEE R (£ - 2012) - FRETAESAEEMRA(LE DAY R R H P2 -
1L ZokHst
N EFE SRS (EHEARENER - RNEHEEMERD - TR AECRN - a5 SR ReHY S E AR
#fm7= (meantSD) - (] t- fgE J7ALLECA [FIRERS < RV 122 52 » feBpiiE /KRy a =0.05 -

e R

S8R B HAFE IR A AL E P 6 TR E M MONSHE A0 1 For » 78 3 A - EWI5E0Y GGT Mol E A1k
[ EE/NIFE (Bama minipigs) (1Y ALT ${, - MERIRIEARIE 2= REE (P < 0.05) ; 1£6 A » EEFEN ALP fafl
S E RIS B NRIFERY GGT TEEEHMML (F 0 2012) - #2 M RIRIIVEEE 2 5 - Kawaguchi ef al. (2013)
TERFZEMEFE 1 — 3 A1 4 — 6 HESEHAHES > 5307 AST f1 CK IEH » S 3HEBIM:RIERE 5 Zura Zaja er al. (2020)
WAERAZE 8 H BV EE R S EFE SHE 4830 » AST ~ ALT fl GGT T8 HI R Z M RIVEL 2 - 188 B A& BIFE Mol > 45
SEAHAT o Ehige 3 F1 6 F R S MUREE S M E - ZEA5EAT AST ~ ALT #1 ALP I8 B ikl (g BB 255 (P <0.05) »
[ /NEUFEf AST ~ ALT ~ CK ~ ALP 1 LDH 8 H 19 M SUE 7R 2R BEE 2% (P < 0.05) (F2012) - Fiff
/NFUFERY AST ~ ALT I ALP I8 B AUk HIB(E & 2IREEE =5 (P < 0.05) - AST » ALT fl ALP 2 RAFMThAEfs
12 AT T R R B BT B (IR - FERS ) LYD S 5E & th > 3 f 6 F#i 2[4 AST » ALT fl ALP JH H
th EIRFEE R (P < 0.05) (Zhang et al., 2022) - AJREFEEFTHEIHAE Z I N R 2 H 2 LK - Palova er
al. (2019) Wi7% ALP FEEAEELHII R MEE T > ALP BinlEminehs - B g 4iiaRe - B ascsy) b s 46
SEMEEE RS 0 Rtk ALP SR &R o IS SRS SRR BIEE (Ventrella ef al., 2017) © [iHR4E
RIFE ALP R T REBVE B4 EFIIGER REERAR SRS EREAN - FREECEEL - RILEEER T
GE(% » ALP 2t &S~ T% (Rosol and Capens, 1997) - Bl EFEEHT ALP R » A LUZHEINHEERER
I3 EHERE. -

2 PR B E IR Mk~ FEAERSE S 7 EAR AL EOTHE - S5RETR 0 7E 3 (E ey - s
fJ CHOL A1 BUN F5fE 2 MERHIZ=HE (P < 0.05) - [EE/NEFEHI{E ALB ~ TG ~ CHOL ~ BUN F1 CREA % 5 1§
e FEAEMERIZER (F 0 2012) - 6 {F F#EL0 - EEA%E LA BUN f5 2R MERIZE R > e B/ NEIFEHIE TG ~
CHOL 71 CREAT % 3 TE{E 18 F{FAEMERIZEE (F > 2012) o RAE 3 B AL 6 (B H L85 - 2 BA54H BUN f512
DR B /NEIFEH TG ~ CHOL I CREAT f5E SR M HIZE R « SR > —LEiisein > £ 1 23 HABM4E 6
() BL F A R 5 BB o > GLU ~ ALB ~ TP ~ BUN Il CREAT 2545 fE ¢ 43 4 o B8 U ME R 8228 (Kawaguchi e al.,
2013) - £ 8 {iE F#LHF - EEEGHTAY TG ~ CHOL A1 BUN ZHE It R B R K RIS 2E (Zura Zaja et al., 2020) - i&
SRR LR AR B R R -

EhERsEE 3 16 Hig 2 R 2 bl - BEEEMIEES 7 (\IR A LEE 45 R RE PS4 ALB ~ TP
CREAT HAEEE#%E (P < 0.05) - [ E/NEIFEHIA Glu ~ ALB ~ TP ~ TG il CHOL % 5 {Hi5 A B =R (P
<0.05) (F-2012) - biltiifE/ %L 3 Bl 6 HELH ALB fl TP {H & BABE AR - B PILFEETE » 45
BT > ALB flI TP (23— E7H#85 (Redlberger et al., 2017) & ARG LYD SHFEFE SN 53R -
ALB -~ TP fl1 CREAT {HEEFE iR EmaaE e S (Palova et al., 2019; Zhang et al., 2022 ) - TP {1 LLHAREFEFE &
AR EIREEFIE RSN - FELVENT » TP (EATRERE - RBHE O EIEIRIA AREE - e S EBRE
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{EZMfE= (Palova ef al., 2019) < BUN 1 CREAT & M1 - 5 Al B B DORE RV RLAE (LS - BUN (ARMK IR E
RHVEE > HIEEEOBETEME DS EAENHY) 1 CREAT AIZ2HALANERH#ES - &N TgEEE
fg e e HE ARSI E S FE B R B S 3RV RE ) (Hosten, 1990) < Uemura ef al. (2011) ¥f 1151 45EH7 A
1 HEE 18 gk 2 [EM NJE(E#S T E CREAT {HRVHIE - IR REUR » BEEFHIY K - CREAT 2 H{HZ MY
hn - bt H AT S HERGS SR 2 AR E RV

1 3 {8 H 8RS - 6 JAIMK B AR TH H AV HIE 45 BN » 2 E BASE B0 e/ N S8 TR P A e 14 2 Rl fie
EAEE (£ 2012) - 2R 0 1F 6 {E H #ehE > 2 BAFE LS5 % S A iy s BB G S MR R Ry 2 2 (B2
FEIMERIEYE R/ N%E >~ CLAT Na THE FRIEREEEEE (0 2012) - B23E5E 1 — 3 HEgH 4 — 6 HERWTIGE#E
TR BRI H oo - WRBIZERIME R 22072 (Kawaguchi ef al., 2013) 2B BIFERVEE R —2L - LRECR[E
FRAH 2 MRV B A ETH H vt » BEFE A =EHE (Mg~ Na -~ Cl) FEEEER (P <0.05) » BE/NIFE
RHAETYEEE (K- Na~ Cl- P) FAEEEZESR (P <0.05) » [MfE/NEFERY CLAD Na 5 BV EIIF AL -

KR SE RN S BEE /NS KR BEAEEESE > 2 Eigll - BER - BHEMREE -
BAHRRE MY/ INEGE % BRAIPASHATRI B8 & (closed inbreeding selection) 7= (£ » 2012) - JhanfE &> EAITY
PRI AUETT ~ EHIERET ~ VAL LIME TR (Ye ef al., 2021 5 Ma et al., 2022) ~ MR ZHEERK (Wang et al.,
2021) ~ FEE(EIE (Zhao er al., 2022) - DARAEHEN I AIE S RFE (Li er al., 2020) ~ BEHFEFZR (Wang et
al.,2022) ~HERE (Zheng et al., 2021 ) KGR EEFE (Gong et al., 2023)  FTAFAK » By T IAFTIR MG A EE AR -
EHEAVGR A BEAEYZ 2 =R EREET  NIEFEEERENNEY) » BB/ NS T EEENER
EYITER (Lv et al., 2022) ° ARWFEH - BT E s NSERT MR A biso M EE - 22 e et ~ IREARN T
NERZHHEIRAE - BRI 4 2 5SERER (THRREZE G H RS - 2022) - @@
3 HER 6 HERHUEEAR - 4T 20 TR AEALAeR] - o] DA 1A MR e M B AR T & P BRI B A AR RS - SEERES /N
RIS TERR ST -

B RHIBHZE o] DU AR T AR AF L ~ MRS R Z SN E IR MR LR B & P ET s R R
HREIR A o ME A LBUEEUR - IS B A FE BLAERS (Czech er al., 2017) ~ PR (Zura Zaja et al., 2020) ~ &l
(Lietal., 2019) ~ &% (Szuba-Trznadel et al., 2020) - GEEEH (Pan et al., 2015) ~ A)EERtE (Mayengbam and
Tolenkhomba, 2015) ERZHR > W HAE R EIVIASEHFRIRAZZE > RETFRHEBHEAIGH > PR TR ATEHERN

2okt -

==
At

ReABRTE TR B GRGTE (106 1] -2.7.6-F-L1) &&E D) - 5Bk R SEE R s SIS -
UM ~ 185 - BRoRE - mIsEsRE R 2B FrILasas -

Z2EXR

EFHME - 2012 - FEFEE S/ NFEETREER VG A B AR (L B (HAGHVETE - 1

THIEREZEE - 2010 - EHSEMIEEREE © TERTAH - 5 016 55 217 # -

THEIREETE T EERNEAT - 2022 - EEg A/ NEIFE 4 FE BLELFE - https:/minipigs.angrin.tlri.gov.tw/minipig/
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Abstract

The purpose of this study was to establish the blood biochemical values of the Binlang pig for diagnostic or experimental
research purposes. A total of 19 blood biochemical indicators were measured using an automatic biochemical analyzer, and
comparisons were made between pigs of the same age but different genders, as well as between pigs of different ages but
the same gender. The results showed significant gender differences (P < 0.05) in the blood biochemical values of glutamyl
transpeptidase (GGT), total cholesterol (CHOL), and blood urea nitrogen (BUN) at 3 months of age, and in the blood
biochemical values of alkaline phosphatase (ALP) and BUN at 6 months of age. However, no significant differences were
observed between genders in the other indicators (P > 0.05). Furthermore, when comparing the blood biochemical values
between the 3-month-old and 6-month-old groups, significant differences were found (P < 0.05) in aspartate transaminase
(AST), alanine transaminase (ALT), ALP (U/L), serum albumin (ALB), total protein (TP), creatinine (CREAT), magnesium
(Mg), sodium (Na), and chloride (Cl), but not in the other biochemical indicators (P > 0.05).

Key words : Binlang pig, Biochemical values, Blood.
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TIHMNEE G H G R A AR 2B E W
SR OO Mo ©

Wb H - 11254 H 19 B #2200 - 112410 4 13 H

wm =

H3& (Morus alba) BEARLERBEN - BRIEENER KN AEIERE - bk 7@ EARELAVRE: - HEE R B
W CEEE O SR EES - BEERZELTERIER - APFELL40 ~ 60 f 80 K =T [FHHETH
PRI - slBaiRoc Gt - EREEE = EE - R O S EN EIE A T 35k E B B B B IETY -
SERGTIREUR - A5DL 80 RESHER FYEAIPRS (168.7cm) ~ 3 (4.1 tha) ~ZE (5.1 tha) REHEZVER (9.2
tha) ~ WE/CEAR R4S E (BE27.2 81 40.9% ~ %2 52.3 811 68.7% - 1% 41.7 81 56.9% ) fxis  {HEE / L (0.7)
BHEAESE (H21.0% ~ ¥ 5.6% » £k 12.1%) &K BL40 REFHELFURERIMRE (58.1 em) ~ B (1.2 ¢/
ha) ~ % (0.5 tha) RatrizJER (1.7 tha) ~ BRIEBIT RS E (35 20.5 81 30.5% ~ £ 37.3 B2 47.8% ~ &1k
25.0 B4 35.1%) meff > {HE /&L (2.8) BHELHEEE (3 26.9% » F 13.0% ~ 28 23.2%) e o LRk
ZEFHRHERHER ¥R ZEBEEEIEREE AR . 2R ZEED 80 REME S (2.7 tha) - 60 8140
REFIESRK (25824 tha) -~ WEFEEEEZR - SWEREHE - BETINEER el EERS
B3/ ZEEEB R mE R - MR T - theEazVEE U ERREMATR(E > ¥/ ZEEgitamE A
DAFREMETRE - HEE/ ZEHEBHmE ZRG - ER Btk 2FHESEEE - 05501 40 KEHIE
BB ELEAIGH AR B8HEE -

BedtEaa « EIH ~ EARAUEDRL - SOERET ~ B3 -

i

ZIRPN AR BVEHE 2 DIRARMER. - BRIEY IR AV TSR B B E R gt 281 » il g ar
HEAESRE AREHEER S HERRNE » TFEINMIZ R R A 85 & S 8B aOR E HIvFE K (Vu
etal,2011) - [4h  (EER ERMEAE R HIIE R Z) A B p0E RAFHVERE » B IREER H i s kA L R -
AL R EEERA  SF2 A HEE R E & s R ARAEYE 5%k (Kabi and Bareeba, 2008;
Delgado et al., 2012) > HA ¥R EEM:E HEEEE SR (Moraceae ) THYIE Ry 85k i B 0y EE AR EE {5

(Saddul et al., 2004; Salinas-Chavira et al., 2011 ) -

HZ& (mulberry; Morus alba) &7 A4~ R EIILESVERHEY) » B2 0 il EV fean#4a (Salinas-Chavira et al.,
2011) - BRT SEABECAVRE: - R REEIV SRS A S EAVHERE (crude protein, CP) ~ iiZK(EEY) (water
soluble carbohydrates, WSC) ~ B&E¥)/E K IRAEAYEVERZYE JH/E2 (in vitro dry matter digestibility, IVDMD) - &%
SR E N S BN SRR B BEY A BAFHYE 4 (Sanchez, 2000; Han ef al., 2022) - E4h > HEIR
HAEES ERAEERAMAEIRVRRE - 3 E DOEARTIZCRES - (F1 S B3I S MESE R38R (Benavides,
2002; Gonzalez-Garcia and Martin-Martin, 2016 ) ° Z &R (FEHIIBEH S A= Bt EAEEH AN SEES
FARHEENELRE YN - #5555 (2010) DUATRSRE ANV SSEperan (I > SEE RE ARSI E OMEE - BEEE BN
EREARRLEIEE SR

EAOXRERGREE  HESEHLEGZERHE T - JFE - WERAEREESEREZZE > HphRe
EAL U FEE B 3R G i W R ST Y B 22 [ T ( Gonzalez-Garcia and Martin-Martin, 2016; Eshetu et al., 2018 ) < Assen et
al. (2016) WZEE0R > HHIRNZE - ORTERFEMHEAESER S ML (acid detergent fiber, ADF ) Eil a4

il

(1) el & s BB T I T i 5 55 2762 5k -
(2) R A s BB PR 3 T -

(3) BN RPH KR R B R A A

(4) #EN/EE > E-mail: mmchu@mail.tlri.gov.tw
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(neutral detergent fiber, NDF ) & &K - ZR1f * Gonzalez-Garcia and Martin-Martin (2016 ) if5ef5H - HEFERZER
Z CP & &E# 5 H ADF Bi NDF 2 28K - ZR B ERRZE - fEUERAVE T > FEZRAVERS - ORAVEY
EERAS 0 (HEE / EEhEAERM R E AR - HERAERIVATRE (L% A7 (Kabi and Bareeba, 2008; Eshetu et
al., 2018) - HERBINCAH RS ARIEAFR 2 ER - B RFAEMTTEE R B SER R R EN AR
HREEEE RS FEETR 2 EEE G EEEFEP A EE -

EEZRRIEE A HEEEBBNERIER » SRR Rz S N IR S B 2E A AR RR ) B G (it g
FHEENE - AENEERSEE - BMOMERFERAEE - HEREEAENEEEEEER/ D HEYRe s8R0 K
BENY) (UFEBREE) 2k - AR LUEARRI SRS EN AR 25 2 5% SREMEREEH T AFE IS R
SR ~ BV B AR M LERAH R R » SR R R A SRR AV T T -

M T A

| RS U ST Sm =
DR O S EESE 2 9/ E Raliihkt - BUERLY 1.0 — 1.5 cm ~ £ELJ20 — 25 cm 7 4 — 5 2 &% >
42020 4 9 H 22 HifdiE & e E o ratba HIE - B 2T A 60 cm > FREE Ry 40 em - GESER5E 2
FEf&%Et (completely randomized design, CRD) - L 40 ~ 60 f 80 K =fEEIHA(F Fekbppz B - SR =84
sAERIE IS By O (EV/IN&E - /NEAITE Ay 2.4 m x 1.6 m « 2 F(EY)aE BN E R T (TEfiREZEgREFEA
EBFr > 1999) AURHERE £ > &/ N&E DL ZAER B RER 1 958 ARERE S0 (NP0, K,0=20:5:10> f
(18 ) 555 0792075 5% ) 300 kg/ha 1 RBAAE - (&8GR 240 RLVEZAEHHBEERIERT | S5EAREESADE 150 ke/
ha {E Ry iBHE - sBR AR GRAEARAE AR R » B8 A\ T XE K rh s - TR E B -
1L RV RELE kY B A
EITEAEMEEE 1.5m DL % (2021 F£2 H22 H) - BHE L5420 em BEXIE] > (F R AR [EIBIHEA 2 XS
46 H > RELL 40 ~ 60 K 80 K =TEE(HAMELT A 2 4F 2 UNHE - UTHERTE/ NGRS 5 #RE 5 > B E &S
IR AR IR R TR gk - ETEAREENA 77 20 cm R XIEIAE E AR Y N& 2 FrA A Sth B3 > FFE
RS AHEEESE - HHFER RGP XE 2 3 SZEEREUEE 10 #f > 2EER EERK 60 C iz 2 R E -
FREGHEIER EERS S RRZELG] - T/ I - 2% > hifEES - R RERES SRz EL) -
SRR E B A O RE - KRR ZZYER (tha) -
L kM EELH R
W1 kEZ > H SRR 2 ThRE M (HD — MI> A RAE > Z8) PHER (%L 1 mm) > 53
PrEE e E M LERAH R 2 M EEHE (crude protein, CP ) ~ & 484E (acid detergent fiber, ADF ) Kz 7E4H4E (neutral
detergent fiber, NDF ) & & © S35 /540 T : CP EE& 2 AO.AC. (2019) 2 J5% » ADF Bl NDF {0 E &%
Vogel et al. (1999) 2 JELSEDL ANKOM™ 4845 FT LT -
IV. g &ET 34
S EREIE DL SAS 45 sT#kfS (Statistical Analysis System, SAS 9.4) #{T4F &5 7737 (combined analysis of
variance, CANOVA ) > & E BB > T &0 B2 JAiE » Hh RES S B EER - FEHHE 3 — 5 Bl
EEKEE -6 -8 AREZE 9 — 11 HRKZE - 12 — 2 ARLE - K&GEE e WSEBNESREZEFT
Il BB S P E P DA NS 72 2 (least significance difference, LSD ) #E/THRE » LhER & R A9(H ~ R B S =

L BSHSE R R M IR Y e B 2
HEERIRS ~ B/ &L BR - EAR etk oY E B RREERE Z FIE BB 6 2 TRGUE & S
SMEIRELEZ Y B 2 IR B R 2 B R ERAERE (R 1) - SIHEE R RSB R 2
MEIRELEZ Y B B 2 SERBUR (22) - HEELL 80 REHIEE B Z PR i) » AJ%E 168.7 cm 2 165.8 cm
40 RESHEL T 2 RS RI% > £ 58.1 cm - FE5E / ZELETTIH - DL 40 REPERBEA T 2 AR S » 77 h A2 2.5
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B12.8 3 80 KEIHATEE Bk~ B ALK - 735 0.7 B2 0.8 - TRV R JTH @ B~ R EHIFLL 80 REHAEE
T EER S > 57AIaZE 4.1 t/ha ~ 5.1 t/ha J2 9.2 t/ha ; 40 REHAIEAT 2 EER(K > 43 7fE 1.2 tha ~ 0.5 tha K 1.7

t/ha -

® L AEFIHBEYERERE T O RS R Y E S

GBI
d

Table 1. Combined analysis of variance of agronomic traits and dry matter yield of mulberry among different cutting interval

and harvest seasons.

Mean square

Source DF PH' L/S LDMY SDMY DMY
Cutting interval (C) 2 51918.0%* 10.3** 51.3%* 102.0%* 107.3%*
Harvest season (H) 3 7864.7%* 7.0%* 0.9%** 11.7%* 6.7%*
CxH 6 437.4%* 0.6%* 0.5%* 1.5%* 0.8%*
rep (C x H) 8 80.3 0.1 0.0 0.1 0.0
Error 97 65.1 0.1 0.1 0.1 0.1

" PH, plant height; L/S, leaf to stem ratio; LDMY, leaf dry matter yield; SDMY, stem dry matter yield; DMY, whole plant dry

matter yield.

* **: significant at 5% and 1% levels, respectively.

2. FIHIET B SRR e R 2 BB Ry E R

Table 2. Effect of cutting interval on agronomic traits and dry matter yield of mulberry among different harvest seasons

Trait Cutting interval Spring Summer Fall Winter
40d 64.7+ 1.8 849+ 1.6 78.1+2.4%® 58.1+1.3
PH' (cm) 60 d 100.0 £ 2.4 123.4 +2.4™ 1202 +2.3" 89.7+ 1.7
80d 1252 £ 6.0™ 168.7 + 5.4 165.8 3.9 121.5+£2.4%
40d 25102 1.3+0.0 1.7+£0.1* 2.8+0.1*
L/S 60d 1.7+0.1" 1.1+0.0™ 0.9%0.0™ 1.7+0.1°
80 d 1.2+0.1 0.7%0.0" 0.8%0.1"™ 13401
40d 1.4+0.1°® 1.6+0.0% 1.5 0.0c*® 1.240.0¢
LDMY (t/ha) 60d 24101 2.8+0.0" 2.1+0.1° 2.0%0.1°
80 d 3.7102% 4.1%0.1* 37401 3.84+0.2%
40d 0.6%0.1¢ 1.2+0.0" 0.9%0.1®" 0.5%0.0"
SDMY (t/ha) 60 d 1.5£0.1° 2.6%0.1" 23£0.1" 12£0.1°¢
80d 32+03% 51+0.3% 51+02" 3.1+0.2%"
40d 2.0%0.1€ 2.8+0.1" 24101 1.7+0.1°°
DMY (t/ha) 60 d 3.9+0.1°® 54+0.1" 44+0.1" 3.1+0.2
80 d 6.9 0.4¢ 9.2+0.4* 8.810.2" 6.9%0.1°

" PH, plant height; L/S, leaf to stem ratio; LDMY, leaf dry matter yield; SDMY, stem dry matter yield; DMY, whole plant dry

matter yield.

% Values are means * standard error. Values within each column (in lowercase letter) and within each row (in uppercase letter)

with different superscripts differ significantly (P < 0.05).
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F B HA B FEZRE 2 & il F e 1T O SRR B MR Bz BRIt (R 3) » ZFEAFEEIHAZE > DL80 K
EHAZ MRS ~ R - SRR EHREZYIERRS 0 770k 147.6 cm ~ 3.8 t/ha ~ 4.2 t/ha [z 8.0 t/ha » (HHIE / ELLEIK -
# 1.0 ; 40 REBAZ PR ~ B/ ~ SRR BREZYIE S &(K » 72505 72.9 cm ~ 1.4 t/ha ~ 0.9 t/ha J% 2.3 t/ha » {HH
T/ Kb S 0 AT 2.0 - AEWFEREI 2 HIE R MRS ~ R - SRR e YEER S 7Rl R 1154 cm ~2.4
t/ha ~ 2.5 t/ha J% 5.0 tha - (HEZE / LR (£ 1.1 0 KFE S ~ BH - EEREHRCYE SR 55775 83.4
cm ~ 2.0 t/ha ~ 1.3 t/ha % 3.3 t/ha » (HE > H¥E / SR E » m]E 2.1 o

R 3. O SEFEA FIBSHEIRE 6 RS R Blaz ) S PR

Table 3. Comparisons of agronomic traits and dry matter yield of mulberry among different cutting intervals and harvest

seasons.

PH' (cm) L/S LDMY (tha) ~ SDMY (tha)  DMY (t/ha)
' 40d 729+ 1.7¢ 2.0+0.1° 1.4£0.0° 0.9+0.1° 23+0.1°
i‘tt:lagl 60 d 107.7+2.8° 14104° 2310.1° 1.9+0.1° 42+0.2°
80d 147.6£4.8° 1.0£0.1° 3.8+0.1° 42+402° 8.0+0.2°
Spring 88.6 £5.6° 1.9%0.2° 22+02° 1.54£02° 3.7+0.4°
Harvest Summer 1154+ 5.4° 1.1£0.0° 24+0.1° 2.5%0.3° 5.0+0.4°
season Fall 111.3+8.0° 13+0.1° 23+02° 23+04° 4.6%0.6°
Winter 83.4t45° 2.1+0.1° 2.010.2° 1.3+0.2° 33104

" PH, plant height; L/S, leaf to stem ratio; LDMY, leaf dry matter yield; SDMY, stem dry matter yield; DMY, whole plant dry

matter yield.

# Values are means T standard error. Values in the same column with different superscripts differ significantly (P < 0.05)..

1. EHABLERE SR LR

BT EEMY ADF 2 4h » (REE ~ K@ik CP ~ ADF Jz NDF 1F 5 BB e ZR 67 Ui {7 (R B 2 SRR » &%
BB E 2 RS A ERET SR EXERE (£ 4) - SN EIHEBUHE TR EC RRUE S 0 =83k
(BB 2 8 (R 5) - HE -~ ER AR CP DL 40 REMIEATNE &R > 70155 26.9 ~ 13.0 ] 23.2% ;
80 REHATEEZE CP ik > 5775 21.0 ~ 5.6 F 12.1% - ZEEIL % ADF L) 80 REHIFEEFENEER S © 4
Ry 52.3 B 41.7% ; 40 REHIEHBILZE ADF 52K > 43715 38.3 81 26.4% (&) ~3738125.0% (&) - -
# Ry 4 ik 2 NDF #9080 KEIHIEE B EN S B 5 > 47718 40.9 81 40.1% ~ 68.7 81 67.4% ~ 56.9 i 55.3% ;
40 REIHA{ELZE > NDF 5% » 43315 30.5 ~ 47.8 2 35.1% ©

Erim B HH B FE R G 2 & I FAUE S A kM B 2 52 (R 6) » &A@ - B~ EREMITLL 40
FEHI CP S » 47 Al 55252 ~10.4 % 19.8% » ADF Bl NDF 515 > 435Il 55 22.7 B 33.4% (£E) ~40.28152.7% (%) ~
29.0 B140.4% (£8F) + B« 2R 80 RE(HA> CP 2K > 437k 22.1 ~ 6.7 7 14.1% > ADF Eil NDF %5
Sy Al By 25.3 Bi138.4% (HE) ~48.9EH164.5% (%) ~37.58152.0% (&) - fEUERETTH > CP LIFHEAT RS
SyRIE 248 B125.3% (HE) ~9.9E110.8% (%) ~19.4E120.3% (24k) »EE CPEAK » 47 BI1E22.7% (E£) ~7.1%
(%) R 152% (k) B~ SRk ADF LIE R » 5701 5 25.5 ~46.2 F2 35.6% » HHLI4ZEZ ADF fiK »
A3RE 221 8121.4% (EE) ~41.28140.7% (%) ~29.1 B128.2% (4#k) ; B - K%Mk NDF /MU EERES
53R B 37.8 ~ 60.7 K 49.1% » HEIRKZE > NDF 1K > 43R5 33.5 B132.8% (HE) ~54.1 B151.7% (%) -~ 41.1 81
39.4% (k) -

1. REEIHA > S FazyE & S E A EE S LhE

PLi A SRR SRR ARSI 2 FEZYEERMHEREEE (R7) » R ESE 2FEY
Ve =LA 80 REMAR = » 770Ky 9.1 B2 19.7 tha 5 40 REHARAK » 53515 7.7 B1 12.3 tha - fE2FHHELRE
EREH > ER ZMEAGEET - EEHMEEEZE > /M 1.94 — 1.99 tha s 2 ZHEAEERDL 80 XE|
HAERS > Al 2.65 t/ha v 60 B 40 KEHARYE SHK > RIS SEEEE > 777 fy 2.49 B4 2.38 t/ha -



B8R
7

VB R AR IR EY) 2 &

=
=
S

IFRELHE AR

|
G

31

"A[OATIOOdSAT “S[OAQ] 9, ] PUR 94 18 JUBOYIUSTIS &4y ‘4

"Papn[oul W) pue Jed] :[e10} LIqY JUSZINNAP [eNnau AN “IPqY JUSZIeP PIoe 1V Udjord apnid d) |

L¢ I'¢ el e 07¢ el el 90 ¢o Joxq

S0 60 01 vl 'l 40 el 0] 0 (Hx D) dox

#xV Cl #xE 11 #%0°S €L *£'C €0 #x1'L #x0°L #x0°C HXD

#%6' 159 *xV CES #x0'181 #xxECIY *x9°81C #xV 0TI #xL 181 #x5°06 #*x0VY (H) uoseas jsoaleH

#*%C 6CCl x*L709C1 #x7CEC *%8 189 #*xSL0L %819 %8 €€ #xV VY1 #%0°06 (D) reardyur Sumn)

2103 ways Jeor [e103 wa)s Jeor €103 wo)s Jeor 90IN0¢S
JAaN 4dv «dD

arenbs ueaIN

"SUOSBIS JSOAIRY PUB S[BAIIUI SUIPNO JUSIQLIP Suowe A11aqnu Jo sjusuodwod [eoruayd a5e10) JO 00UBLIBA JO SISA[BUER PAUIqUIO)) “f d[qBL

B J AR ek BRI L =R i e R [ v 2

WL



KRR MO 32

5. FIIETY 0 SSAEA R R 2 Sk LB R &

Table 5. Effect of cutting interval on forage chemical components of mulberry among different harvest seasons.

. Cutting . .
Trait ot 1 Spring Summer Fall Winter
mterva
40d 25.5+0.2% 23.840.2% 25.140.2% 26.9+ 0.2
Leaf CP' (%) 60 d 249+ 0.2 22.410.2% 22.7+0.1°" 25.0%0.3"
80 d 23340.3" 21.0+0.3%® 21.6+0.2%® 22.9+0.3%
40d 11.6 £0.3* 7.9+0.2%" 10.3 +0.3* 13.0+0.2*
Stem CP (%) 60 d 8.610.2% 6.910.2% 6.110.1" 10.1+0.2"
80d 77402 56+0.2% 6.0+0.1°" 7.8+0.2%
40d 21.3+0.5% 16.8+0.3* 19.6 +0.3* 232+0.2%
Total CP (%) 60d 18.8+0.2™ 14.9+0.3" 14.1+ 0.4 19.4 +0.4*
80 d 16.1 £0.4* 12.1 £0.4® 13.0£0.3® 162+0.5%
40 d 38.3+0.4€ 43.0 £ 0.3 40.7 £0.4® 37.3+£0.2°¢
Stem ADF (%) 60d 42.740.3" 46.310.3" 46.3£0.4" 417105
80d 45.710.7¢ 52.3+0.7* 50.4+0.7°" 45.5+0.4¢
40d 26.4 0.6 32.6+ 0.4 30.0 0.4 25.0 0.4
Total ADF (%) 60d 29.840.3" 35.610.3™ 36.3+0.3™ 29.0+0.6"
80 d 33.9+0.9¢ 41.7+0.8% 39.6 £0.9" 32.9+0.9¢
40d 32.140.3% 36.0+ 0.2 33.940.3® 30.5+0.3"
Leaf NDF (%) 60d 34.8+0.2 38.3£0.4" 37.1£0.3" 33.2+0.3%
80d 35.0%0.4" 40.9+0.6* 40.1+0.3* 36.41 0.5
40d 51.3+0.3 56.6 0.3 53.110.6" 47.8+0.3°
Stem NDF (%) 60 d 532102 60.8 £ 0.6™ 59.0+0.2" 51.6+0.6™
80d 60.4 1.0 68.7 0.8 67.4 % 1.0" 59.6£0.3"
40d 37.94 0.5 45.0+ 0.4 41.1+0.5® 35.1+0.3°
Total NDF (%) 60 d 41.7+0.1° 492+ 0.6" 48.5%0.1" 40.1+0.5"®
80d 46.7+1.0" 56.9%1.0" 55.310.9" 46.6+1.0"

" CP: crude protein, ADF: acid detergent fiber, NDF: neutral detergent fiber; total: leaf and stem included.
* Values are means * standard error. Values within each column (in lowercase letter) and within row (in uppercase letter) with

different superscripts differ significantly (P < 0.05).

¥

Boschini (2002) £ Saddul er al. (2004) W7E980R » FEEHILE » O SREASARNRZYESEE 27 > H
R DL SARAY RS TG 0 R - TS R etk 2 iV E B E B R M 0 - (H3E /PR E R - R 7R4ER (R3)
B SEEESEIE o 28000 0 7E 60 RENH T » A2l 02 eitkazY)E S5 A7 AH5E (Boschini, 2002; Saddul er
al., 2004; Kabi and Bareeba, 2008 ) {5 » ¥ &/ ¥€FL{H (1.4 ) #% Boschini (2002 ) (1.6 ) EiKabi and Bareeba (2008) (2.3)

{E& > {H & Saddul et al. (2004) (0.88) = - Boschini (2002) Ei Gonzalez-Garcia and Martin-Martin (2016) 5 H °
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RIFHE ~ MBS ~FEACE RS RS SR T B B O SRV E B B FELEE 2 N - S - A RIS (Morus
spp.) anfELEMHEEHA T BA R ERYEIRZY)E B BITE / &EL{E (Hutasoit er al., 2017) - AWIFE2 2 5% 2 SR
HZ (Morus alba) B RyEREERSEN RGEESRIF REERE G EMME (5 > 2006) » #EHISHHFRAY 2K
WY R BT | FELLE AT A Z 2 R B 7 st ~ AR E B R R B 2 R ] -

* 7. HEEER HeREAREIH . & FE2YE B BAUHE R HE EILEL
Table 7. Comparisons of annual total dry matter yield and crude protein yield of mulberry leaf and whole plant in different
cutting intervals.

Cutting interval LDMY' DMY LCPY CPY
t/ha year:

40d 7.7%£0.1¢ 12.3£0.3¢ 1.94 £0.04" 2.38%0.07°

60d 8.410.1° 152£0.3° 1.98 £ 0.04° 2.4910.05°

80d 9.1%0.1° 19.7+0.2° 1.99 +0.02° 2.65+0.03"

" CP: LDMY, leaf dry matter yield; DMY, whole plant dry matter yield; LCPY, leaf crude protein yield; CPY, whole plant
crude protein yield.
“ Values are means * standard error. Values in the same column with different superscripts differ significantly (P < 0.05).

HEREY S - EIHARRARATE Z RV A - 85/ K ILERE > B 5 8 eV AR 2 YEbE T -
N B R R ERE Z L ER T SR EI AR SN A E AR AR (Buxton, 1996) - [EEFIIAMER » HERIE -
R ik CP Mg K > ADF B NDF g2 8410 (F£6) - £EEEE T ZARE NS/ ZEELE 2 FFK (£3) »
NERREREEERNER (R 6) - HEEFRBIET AITAHET (Saddul er al., 2004; Kabi and Bareeba, 2008 ) < 145}
R SRR oy Ryl e AR B AR B LA 5 - BEE BIHAAT R - WURiAY CP BE 2 [ - ADF B NDF 52 341 > (HARE(k
T {5&f CP ~ ADF Jz NDF f£ A [E B A 2 S L 722 (Eshetu er al., 2018) « BAEIHAMIT 7 2084 B A A8 [ S Bl
IREFLLE: - HFk 2 CP B3 s H ADF 81 NDF B8R (BRSE > 1999 5 £55 > 2003) - HA®RFEZ FkiE -

Folt - FERE - HIRERN 2 ORISR R T oEE RMERmE( L - SEEENE SR EEFNEERNE
(Buxton, 1996) < RIFFREUR » HSKE ~ E R ARV E B2 FITHEZRET T 300E - ERERELEIHH > ST RRUE 2 (£
1) > D80 REATEE R Y EEfm » 40 REMITEAFT 2 EERIK (F82) » 4R B Gonzalez-Garcia and Martin-
Martin (2016) #H[E] - A1 > Gonzalez-Garcia and Martin-Martin (2016) F5H > [ SZBER BIFEAE > B & ok 2R DL
SRR REEI SN2 RIS > (HER 2 YE AR S REGBEEZIE RN T - 202 RRaRIEE
FIHAAE RSO0 > SRR eYE BN R - BEAPHARNEEDS - REREEKER EEEHERN
R BT RE L IREET A SR4E R - A RERGEL R MMERMEAZMER T (Hutasoit ef al.,
2017) - AWFFRHLET A2 22 B HEHIZE E A EIHE (40 ~ 60 ~ 80 K v.s. 60 ~ 90 ~ 120 K ) BURRIFRIEARE - #EfiapEH
e ) A -

HEREE - EREHRGRHLEHE R PRGN LA - UHEREREBLE I SR ERZ 2 (= 4) - DL 40 RE(HH
AT WERE 80 REMHEER B8 EAE (£5) » 45 F ¥ Gonzalez-Garcia and Martin-Martin (2016) #H
6] o BEZAE SR E 2 B R T 2 2 BB PERT AH95AHE > {H CP ~ ADF & NDF ZE({HEAZRE > 2K
BN ASEERE g2 EmiE - 60 - RRESENRE - HEE - B ENESEERZ 2452 (Liu ef al., 2002;
Martin ef al., 2002; Gonzalez-Garcia and Martin-Martin, 2016 ) o HR |5 Z(HBLUGFEZRER 2> 285 5 Bl R b2 4H ik BE T~

(F£6) » ORI EBEEEHEYIT (CP: 14 — 22%, ADF: 28 — 43%, NDF: 38 — 56% ) (Dunham, 1998) - Ei®
S E 2k o

Saddul et al. (2004) THFTETR > L3~ 5~ 7 & 9 B AEHETREEGE - OFRER Haettr 2FEHEAEE
EIEAREEHA 2 M8 25 - Z80f > Kabi and Bareeba (2008) 758~ » DA1~ 2 ~ 4 J 6 {E H R BIHHET 24
PEUGHE » ARER 2 2FMHEREERM 2 {HH&ES (28 tha) » 1{EAXZ (2.5 tha) - 48l 6 {#l B AIZZE T

(1.0E2 0.9 tha) - BEZAESEDUAIEEIHAYCHE TS s 2 38 / FELLEgghla s - (HLUEH 30 RAVEHMET T2 ML
e R E I 2 M A % 2 8 % » R Saddul ef al. (2004) i Kabi and Bareeba (2008) 43R5 5 5
HEL 2 (I8 A 2 A SAE B2 R SR EA o [EYh - Kabi and Bareeba (2008 ) 5 » SRS 2 B8 / FEELEK
1A EEERHRE - ERRSVEERERR THE / EILES AR BARE ASE - ARt
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BitizE (Gonzalez-Garcia and Martin-Martin, 2016)  « Ab7ESal 0552 FE R Btk e F48E2Y)E 8 M0 = ST
R (£7) - HEEE / LKL LE 2% - R Btk 2FEHEDEEE - 055040 REFEAERE
ARG E AR S 2 S 8EE -

A

HEREREEHR - BUEENRE HEREESZEY) - BE DUEARRZURSEEREE o &l FEIIE A
alBaRf it > DL 80 RESHEE FUTEAVEE « e YEERS » (EHmE R A A 40 REIBEL TR
PR ERE - HE - ERENZYERRE - MESREZEEEE  FEE / EEHEBGEZRG  BHEE
B EFAHEREER - ARBEGL 40 REHAEREREIZIRAIA -

ZENR

F4PRE ~ BRFER - B ~ BEZRS ~ BOlFE - 2003 - EH] - REIAMESPREFHERE - PESENRTEEEE
YRS o ZEFENTSE 36 1 357-367 ¢
TEPTR¥EE BT REEAEPT - (EY)H & SRS Rl - 1999 -

PREESA ~ R TAPRE - pllFE - 1999 - BEE S RE IR ~ dhoidlid R E A H BLIR RN THIR (R - BENTE
32 1 255-265 -

TR FE © 2006 « GBS R R iR B o BB EEE 52 1 377-392 -

BRZ ~ R ~ L1 - 2010 - FIFIAREZSTEAEEARIIE 2T - BEDITE 43 © 351-360 °
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Effect of cutting interval and harvest season
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Abstract

Mulberry (Morus alba) is characterized by fast growth, strong environmental adaptability and mowing resistance.
Except for its highly lignified trunk, leaves and tender branches of mulberry are well-palatable and highly-nutritive to
herbivore, which is suitable as perennial shrub forage. To determine the fluctuation of forage yield and quality of mulberry in
different harvest seasons and cutting intervals, this study was conducted to harvest mulberry at 40, 60 and 80 days of cutting
intervals annually. The experimental design was a completely randomized with three replications. By 80 days cutting interval
in summer, plant height (PH, 168.7 cm), dry matter yield (DMY) of leaf (4.1 t/ha), stem (5.1 t/ha), and whole plant (9.2 t/ha),
ADF and NDF (leaf, 27.2 and 40.9%; stem, 52.3 and 68.7%; whole plant, 41.7 and 56.9%) were all the highest, but leaf to
stem ratio (L/S, 0.7) and CP (leaf, 21.0%; stem, 5.6%; whole plant, 12.1%) were both the lowest. By 40 days cutting interval
in winter, PH (58.1 cm), DMY of leaf (1.2 t/ha), stem (0.5 t/ha), and whole plant (1.7 t/ha), ADF and NDF (leaf, 20.5 and
30.5%; stem, 37.3 and 47.8%; whole plant, 25.0 and 35.1%) were all the lowest, but L/S (2.8) and CP (leaf, 26.9%; stem,
13.0%; whole plant, 23.2%) were both the highest. Comparing the annual total CP yield of leaf and whole plant, there was
no significant difference in the yield of leaf among the three cutting intervals. The annual total CP yield of whole plant was
higher under 80 days of cutting interval (2.7 t/ha), but were lower under 40 and 60 days of cutting intervals (2.5 and 2.4 t/
ha ) , which there was no significant difference between each other. In the same harvest season, the longer the cutting interval,
the higher the PH and DMY, the worse the L/S and forage quality. Under the same cutting interval, PH and DMY were
both highest in summer and lowest in winter, but L/S and forage quality were both highest in winter and lowest in summer.
Considering the relationship between L/S and forage quality, and the annual total CP yield of leaf and whole plant, mulberry

has higher nutritional value as a perennial shrub forage under 40 days of cutting interval.

Keywords: Cutting interval, Forage shrub, Harvest season, Mulberry.
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REEET R LN L5 B iy g Mgk b O
EHEM O RARC HOIE HEE O BERE Y SR ks OO

Wt H3H - 11244 F 26 B #2HIH - 11248 H 25 H

wm =

B A [ EE P 2P+ 2 (cockerel of black-feathered Taiwan Country chicken ) 7 FERSEH AVE MR » ARHFSE
DAps A SRR 2T 3 b RAVEAEs - RSP L B A 6% 10 ~ 14 ~ 18 71 22 JHERHT - FEMS S HURE 5 & HEBIL 5

GEREEUT > 10 HEHG BOP] - HE N HEEL R S FE SE R MEREE (1 > (EL73 )2 84.3 Bl 83.4% > Mg AR A 5 B AG 1 /) bR
40.2 — 41.5% - [ 14 8k - NHEEEERAK S BEERE > AHWAHESEEEEE RS > H 14— 228
TR AR BN A Z ML RE R & BRI B I BT - 10 8k 2 2 - BRI N Z8E R B i (P < 0.05) >
By 14 — 22 JEERRERAIE =5 - 1%~ BREEA /KRR ~ BIUME R s o REE I G iR —20liss - & b > 4T
FRPLHE=REUREESST - MRS E RGP 14 BEREENRE -

REdEEE - BRI - B - WE -

]

1980 FERBIAN(F RRE AR Z 2Efd - A A% ~ LB LR =T > NEIRSAMBEZ T HESEES - £H
LLE AAEERIRS I L2 R RSR » BRSNS [HERT RS A - FRBSE X B Bk - AR H AR RIS BT -
T BRI P9 B R e 2 s P 3 P PR ORI BN P 3 > BN E 3 RO E AR % — il EE R ~ AR
fi R 2 - L HEIMNE AR OIS ~ B R BSER - IEAN > BINIRE S 2 ~ FIRERIRE 2 S A 2
DIRE RS - RERF L3 - 283 - R 5 - SCEHFRIRAE -

Bt S EORE % - XBEBEFEREE(FE  HREG T #EEIEREZRRE » FRIMeHETS
RSETREE S 58 0 N EE > PG AR SRR LRV AR - HATRR 7B R SR B B S & A s B A
Ay L#E > BT - et a8 AUBLGEESIEII T #MERIN (A 2004) - TFERKFFLHEE
IREPESEIL A A LHmIE - DIREE A E SR BEE -

B B e E T R Tiseflo Z 8 > S UIAZEER RS2 > VIR Z RPN R s s sz HAE (£
2017) - FETHBNEFER ~ JMNESHANERFEE - BEIUANZEEBENAE S ZFK > FRtZ S
TEE RSB E3IEIT (Baéza er al., 2022) - BRZE (2007) f5HPME - #ERNETE T EEIAR - £+
HERG AU EL 22 B A BRI B e R - S TR T B8 - SR M B SE e ST MRS D 2 (Hh A
ERUERGE 4 — 5 67) EREREERG R 12 > RESR - FRETH ARG B H R 6 Hik 2 0N

=g
=]

|

FRYEI A & 3th 55678 BT B AR G AR 2 B Bt - (EAHBEERE Bk MR Se B T - IR AR E AR
PP L AEAVERL - AR B e B T A (S (LR - SPERRITE R KBl 2 P RT3 - EfT R IR
K EEAE AT B R 2 Ry R - IR AEsERdE R AR A R BUR R B N 2 71
MITEETESEER SRR E G R EH R » EMARE L HNETS -

(1) R EE ST S 26 2763 55 -
() B E R A LA -
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HEEARF et Bmats
At ERiEE i BN s F AR - 2 R elBeEn ) (ER AR AIRAT] » Tk 208) - DIpgHETRIEC )7 #1773
LG - R E ST 2@ EERET (randomized complete block design) » DIIEZUS @ SEIEFRAL TG BENE - Bz
FEGEEREPTHE R 228 - WL BERESATHER] RS BUE ) R A S NSRS -
B2 DHEEEEESL 100 & 0 F 3 WA - BREELY 40 & o B LR IMES R IGUHE - '
S —HRE109F2HETH  FETHRSE109F 12 HE NI0F 6 H » FEMARBIE N AR S A 3l
FARTYEHRER 14/ N EHE 10 /N SRR - IR AL & H iR e fiREEIOK - sta Rl 228 » 3 R B BEHA (0 — 4288% ) -
AR (4 — 8l RIEEH (8 — 22 H#e) -~ el 10 ~ 14 ~ 18 1 22 ANFENNEASEH - W FEHPLEER
PILE# KBNS S ERREMET (BEEFEFIE + —(EfEEEREE) ZHERTERIY > BENER
AIRSEE ~ ZANEERSE - UESH - 3l - 29 ~ NEAIL - JERR -~ AUiE - SR - WIEEIE R > IGHCERYA (breast meat
of cockerel and pullet) #E17 AHE s EG T -
T ITE
() ERteik
1. 5238 (dressing, %) (U ~ RS HUE MRS < BRSE & / JERSE ) x100 (1)
2. BRGELLELRI (%) - & ~ BB R B B 2 RS - AT TOESH ~ iy (EBRAE ) ~ Wl - BB (EERIEE)
B NBANES L 2 3 V) SIREE -
FERSEALEEG= (EREEMIE / BiSE ) x100 (2)
(i) —MAHR Y
iK#%E A.0.A.C. (2005) ZJ5/5#E7T - FEHNEWFRR L 3 — 4 g BN 2R 2N E 2 e - B AHEFS -
PL105°Chnzk 4 — 5 hr > HUHFEEE » S AMFEF 1 — 2 he REUEREEE - B2 WE Il - STEZERITR 2 K
HERETHOEHEKIEIILEE - BIEHEMS 2.0 — 3.0 g JLAEIFEREAK (Advantec No.84, Advantec,
Japan) 1 > FIF Soxhlet 45 & [ FH LBt AHY 16 hr 1% » HIEMHAER & & - B R SG 1.0 g RIS A #
AR - EHR 625 « EHRELER - 1040 — 50 g GRRRERIIAE - & ABE(LET
(Furance 6038C, Thermolyne, USA)  F}JHZE 105 C4ERE 1 hr » IR ZE 600°C 4EHF 6 hr » fE12 /54812 105 CHYL
HFFE @ STREIRK(bATR . BEEER - MEHSLEIAR & E -
(iii) pH &
AT 4C T Z A EDRE % - FIH B ZERZ R HLATER R EES » 2 AP0 - (FFHRER
pH HIZE&s (pH meter PH 400, Spectrum, U.S.A) ffi ARLAIHLE @ FPHIEBHEIRER » 508k pH (H -
(iv) (%
FIAH 748 (Color and Color Difference Meter TC-1, Tokyo Denshoku Co., Japan ) Al E it ==& {E (L*) ~
G (a*) M=EEE (b*) - KRR SREESHEIL - SEESEE 3 EAERA (MR LT
ERAL) o GLERESEISE o
(v) B9YJ{E (shear force )
R S A EHLZ2 L3 DL 80°C /KA N ZL 30 min » R AI R ER % - IHEHEEERVIRE - H - Sh3x1
x 1 em ZRIJ7HG - WA HPIHEME # (TA-XT-plus, Stable Micro Systems, UK) JHE 5T UJME - HIEIEH (A
HDP / BS ¥JJJJf1 HDP / 90 #5H ( TA-XT-plus, Stable Micro Systems, UK) - & 755 A G E FMEE S E -
HIERE fy 5.0 mm / sec - NEAPERE 5.0 mm > Z:45 HEETRECHFELEE (firmness) FIH]E (toughness) -
(vi) 7K K2 (drip loss)
{fc# Saelin et al. (2017) JPABIERETHE » BEERRE T UIRENN - BRAFEE » IABEERRIL4TCR
JEORTE 24 hr 1% > EUEFEG R S EisEE - WA TYIAAGTRAEH 7% ¢
Drip loss (%) =[ (WI1-W2) /W1]x 100 (3)
W1 @ 2 E 2
W2 © BT 24 hr R B &

ft< Van der Wal er al. (1993) T3 THIE o RSB MmEE A B 2243 DL 80°C /KA IZ 40 min » HIERE i
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BH TR EEAER I MR REE Y H®E -
ML &t
AR EaiE e IR HETT S IEMIRAE - PTSEIE R SAS 4istEEE#HE (SAS, 2012) 7 —f &M =R
Fe (GLM procedure ) #1788 75538 » FLA Tukey' s multiple comparison test EEEZ S 40 EIE 2 ZREZE M (P <
0.05) -

R AT AR

L2y~ BB R LR
FEBEL - SR8 Bk B E 0% | F1% 2 Fin - AR EiE R B mEREeR
LTt > AHUBSEHRN, 10 EIEEEERIE - 14+ 187022 B FIAIEEE 25 - MG E A e i SR
RENOTT FF - TS 18 R 22 MR REEE 2 - SEERAAR 1 - 10 EISEEERIE - 14 18 122 2R
RREE AT -

1. A EE R A B 32 B IR T
Table 1. The analysis of carcass characteristics of the cockerels of black-feathered Taiwan Country chickens at different
weeks of age.

Cockerel

Items 10 wk 14 wk 18 wk 22 wk
Live body weight, kg 2.6%02% 3.4+0.3° 3.810.5" 45+0.7
Carcass weight, kg 22+0.2¢ 3.0+0.3° 3310.5" 40+0.6°
Dressing percentage, % 843433 87.0£2.0° 86.713.1° 87412.1°
Head and neck weight, % 148+2.1 16.0+1.2 147122 149+1.1
Wings weight, % 11.1£0.7° 9.9+0.7° 9.6+0.5% 9.3+0.4°
Breast weight, % 144+13 14.410.8 155+ 1.4 147+ 1.7
Tenderloins weight, % 34104 36103 37108 36103
Leg weight”, % 258+ 1.7° 295+ 1.1° 30.0+1.3* 30.8+1.2°
Feet weight, % 53+0.5° 46%0.5° 43+0.5° 43+0.5°

" Mean * standard deviation.
" Breast weight and leg (including thigh and drumstick) weight were boneless.
*>¢4 Means within the same row bearing different superscripts differ significantly (P < 0.05).

JERGEASHER AL oy EE T > PEEEEIR S I - A HE IR AR I o T BEEEBASHE AL (43 EERY SR 10 I 14 HH R H
B 18 7120 Al o WAIMUTNE 7 EET7HE - 2 ~ BT 10 BikEE RS - MR EEENE I - f
WETEETTH > AHEER 144 — 15.5% » NS BiRHE S REE 2R > 85N 164 — 18.3% - [EBEIENIAE
Ty EEHE By BT o ANHERR A 73 EERS BB R I Iy BT > BYSE 10 BEEE (K (25.8%) - 5 22 MREIE =

(30.8%) - BEEEHEA S bR S IR R A MERTE 22 5 - £925.1 — 26.4% -

PRI R OB B E 2 ~ BRERAL - ANHENIA ~ B HENY AR BEZERE A T 53 EEAE A Rl Bl I S B 22 52 - T
HERR A 0 EERY 14 BTG BIE NN - A LIEBE L - BHEE 2 FtRE - AR ARS 2N E L - MEEHEEAE
=N E LR - 25 (2006) FgE (2008) ZaABRsEREIRHEL - BIEEEARS 2R - BEREFIATRrIELp -
NEERFEER S 2 - BB W B - AEFLE > ERERBENMEAR - ARERUeEN NS E B
VRERGHVETR R E (J& > 2006) -

BRE (2007) f5i > ZEEPI L (A EASEGE 4 — 5 67) 10 12 Bl - BSR4 79.4% - HolEH
5 A2 34.03% > 2 16 Ml > S HERRRAE AR _ETHE] 37.15% - BREERI 12 BBie 2 34.23% [# 2 31.46% © &

(2006) BEZEffELH - 11 BGRB8 ( LSRR S 6 bl L) WEBRA TEES > HigARBRE >
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EERY 12 — 1338 (£914.22% ) ZEPEGIRRE - IMARARL 14 — 16 38 (BEATABRNG ST R=4921.32% ) (585 L3 -
(2008 ) 4 &7 HEBRFTANG 2 AR RAeR W B R IAAE R - B R A P TR B 2 11 — 128 CEfE 2.2 —
2.5kg) BIm] B -

% 2. AN [EERC R AR P L H 2 e VIR

Table 2. The analysis of carcass characteristics of the pullets of black-feathered Taiwan Country chickens at different weeks

of age.
Pullet

Items 10 wk 14 wk 18 wk 22 wk
Live body weight, kg 2.0%0.2° 3.0+0.3° 3.6 0.6° 3.8+0.4°
Carcass weight, kg 1.7+0.1° 25+0.3° 3.1+0.5° 3.1+t04°
Dressing percentage, % 83.412.3° 85.5+2.1° 85.0+2.2° 842+ 1.9
Head and neck weight, % 13.8£2.4° 13.611.2° 122119 11.7£2.4°
Wings weight, % 11.240.6° 9.1+1.3° 8.910.8" 8.81+0.4°
Breast weight”, % 164+1.5° 172+£1.1% 183124 172+£22%
Tenderloins weight, % 37103 3.8+0.2 3.604 39105
Leg weight™, % 251132 26410.7 26.312.0 26.0%1.3
Feet weight, % 46104 3.6104° 3.2+0.5° 31104

" Mean * standard deviation.
" Breast weight and leg (including thigh and drumstick) weight were boneless.
*»“4 Means within the same row bearing different superscripts differ significantly (P < 0.05).

AR Em A B P 5 10 Bl 2 - BEEEERSE A R 2.6 712.0 kg o B SR 75 Ky 84.3 Rl
83.4% > HORIRR 2SN E 7T ELEZE 40.2 — 41.5% > fiers By 18 Hilic 2 44.6 — 45.5% o BHIAFTACTRRER > AHUn
PI-EEFVERGE - B R BRI N 8 SR T LIS E - AT RO e R SeRE R T HE
NHEARSE MR AR - &P i - (FRAOREE AN ETERE T EE -

L BRI 2 —fAHE A pH E 1T

AFERET AR 2 ~ BERP LA N 2 — RN pH (BT (FR3FIR 4) - 24~ BRI RS
10 i 2Ky e EEE RS (74.01 f173.80%) - 55 14 — 22 ik 2 Mg A/K oy B T (R BB I g 2 5
E Katemala er al. (2021) #i# 7 Korat M L2 BAVK &8 - BEEEAR (8 — 20 #iR) NN Z R
AEREE AL > A5 8 — 10 BERETEE RS ~ 5 20 HiRBE (K -

NEERAZHEAESENSE 14 BiRREEES - 55 14 — 22 BHAMERRE 2 - /1R 24.93 — 25.11% Z[H
BRI 2 & S ERPREEEERE T A #RE 222 - Panpipat er al. (2022) #E{T Ligor HEA - HEBRAEIRRY] -
14 B IAESBEESES MR (P <0.05) » HA -~ M#E F\REEER > NP RIEDAEEEGEE
g O _EF - 7 Diaz er al. (2010) 2 20 — 24 #fRE #Esinas REUR - HiW - BBAES BN & EEEER
Katemala et al. (2021) ZHRYAEAE SRR 10 BRREE L > (HEZE 20 HiE BEEE 2R - HIEATER
SR ARBRET T HNESHESER 4 BiREE ETHMRBINEE - BTSRRI A E B E S AT
510 5¢ 14 i 2 1% - EURBE (L2 B -

DNEERIAFERERG 2 8L 14 Bieim (P < 0.05) - {EREEEECE R A 2821t « B3N 2 A 2 &
HIES e i _EF - 55 10 e Ky 0.42% (i - JR56 22 BiRki#iEim (1.53%) - ## (2008) f5i - B+
HEALARE R EEEAE 6 — 11 8l - IEARVERAIEEAE 10 Bl PUR - B2 IBIE S THEBRAHS - FEMERF
R H - RERGHIRG DIZRE Gt - HAFRERRH PR B INAY H# A E A #EFAYHEES - Panpipat er al. (2022) 3ABEFSH -
14 i Ligor FEXCBI#ERY ~ BRAREI & B BEE SN A > MEREN &R » /RgEEFieayginm L (5 -
2008; Diaz et al., 2010) » AHEHSTRRELAGAERES R —2L -

AR~ B2 By o & B 9 pH ER S HE Bk EEE 21k - Pateiro er al. (2018) &A% 20 #H2
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Sasso f{lMos % pH{E /5 5.69 — 5.93 -Katemala et al. (2021 ) stasS FAE L - MRS 2 HENNN S HESATEE -

FIREE BB IR NN pH ERE Bl M N - HH 8 — 20 3.2 #Efgry pH (B ERE =R -

3. ARl AR L Z BN — Ry (%) A pH 537

Table 3. The proximate analysis (%) and pH value of the breast meat of cockerels in black-feathered Taiwan Country chickens

at different weeks of age.

Cockerel
Items 10 wk 14 wk 18 wk 22 wk
Moisture 74.01 +1.02" 72.94%1.15° 72.8710.76° 73.20 £ 0.70
Crude protein 23.9940.68" 25.11 £0.70° 25.11£0.62° 24.93 % 0.65"
Crude fat 0.15+0.12° 0.48 +0.28" 0.22%0.16° 021+0.17°
Crude ash 1.39£0.25 1.30£0.19 1341022 1.31£0.14
pH value 5.8940.16 5.98+0.14 5.92+0.07 5.9910.14

" Mean * standard deviation.
**¢ Means within the same row bearing different superscripts differ significantly (P < 0.05).

A4 ARBElR AR T 2 BN — iy (%) HpH E 7T

Table 4. The proximate analysis (%) and pH value of the breast meat of pullets in black-feathered Taiwan Country chickens at

different weeks of age.

Pullet
Items 10 wk 14 wk 18 wk 22 wk
Moisture 74.01 +1.02¢ 72.94%1.15° 72.87£0.76° 73.20£0.70°
Crude protein 23.99+0.68" 25.11£0.70° 25.11£0.62° 24.93 +0.65°
Crude fat 0.15%0.12° 0.48 £0.28° 0.22+0.16° 0.21%£0.17°
Crude ash 1.39+0.25 1.30£0.19 1.34+0.22 1.31£0.14
pH value 5.8910.16 59810.14 5.9210.07 599+0.14
" Mean  standard deviation.
*** Means within the same row bearing different superscripts differ significantly (P < 0.05).
L AE PR AT
S 6 Ryl ~ BRI LR A E MR T ES IR o froKMETTHE - AeAER 10 Bl 2 ~ Ry 2 288K E

B R 0 5 14 — 22 BAMERTE E R TR/KARERSBEES - B2 S E5 - 5 (2006) f5H

HOP - #ERY A fr/KME (water holding capacity, WHC) 7Y ~ BRfEJAERRZE 25+ 5 (2008) SUBR&EATE T WHC iR
REUBOPILY ~ BEEZ ERTE 2R PR T~ RIS 7 — 9 BIRIFAREZ RKIEZSN  HERSEERAK -

S22 5 - Katemala of al. (2021) [FEREHSHIBCERIEES (20 ) FTREEENT WHC - A8 2 A0 1 689
B 14 B RS (P < 0.05) - DURBKKEARIEZHE (P> 005) » FBSSATIRIIZAER -
SRS R0 T S PIAAE 15 - SIS S MRS UK M S g
ST — S 2 5 -

FFS ORI (8 > 2006; 3 » 2008; Diaz et al., 2010; Panpipat er al., 2022 ) /AHEHE TR REHI Y5 /3 (B8 51
BRE SRR A IIEG - EEIFA BALA DAV £ A R DA SRR - IR ) T2
SR > SBSTIER  R DA (15 > 2016; Panpipat er al., 2022) < JATIABUBRLS - FHEERIAII LA -
BYEEFE (firmness) ALABEEESINTT Lt - FL2s « RRENGPI SIS 10 B4 BXERES) 51 6.20 F14.15 ke (P
<005) » IRRyE IR RS e -

FEFE AR > Panpipat er al. (2022) BIFEREE] - Rk + ARANE R - HLASRAESE MR B O B0 M -
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Baéza et al. (2022) JRfEH » BEPIAHARVER ZEIFH - AR - & 24 - BERENBERIITERZZE - 1
2% pH 2B M A pH > 6.0 ZHgHZA (dark firm dry ) F1pH < 5.7 Z7KEEA (pale soft exudative ) ZFfiiiRRE -
BEPR— MR D BT B L B A AH AR, (E DT RE(EFE RS AFSEL 40 Alnahhas er al. (2014) FAZEEET » B0 S
2 AR LI HE A B % 24 /N2 pH (B 53 Al By 6.09 Fi1 5.67 » {HETYI{E B 10.9 f1 16.0 N / em? > {& pH {E.2 Z Al A
FFaTEIAZAREER » T RE LR USSR B R AR - 1A B E T NIE 2 B i » [FIRReaS i 22 B R B >
By~ MEERAES 10 B 2 2B R E BRI RS - BRZEME KRR S » BGETIN Ry ERE S R0
JRRZ — o [EAh » AGERAE IR RE 2 FISUEREE S 2 ABRARI 22 - 1 AR A BR SRS 1 BT U (B e A e 0 it B+

LI -

% 5. A EEE AR H#E 2 By E IR

Table 5. The analysis of meat quality traits of the breast meat of cockerels in black-feathered Taiwan Country chickens at

different weeks of age.

Cockerel

Items 10 wk 14 wk 18 wk 22 wk
Cooking loss, % 22.32%5.75a" 18.60 +2.29° 18.57+2.62° 18.69 +1.58"
Drip loss, % 1.16+1.18 0.67 £0.47 0.90 £ 0.42 0.8410.76
Firmness, kg 6.20 = 4.34° 4.17 £1.032" 4.83£1.74" 3.84 £0.89°
Toughness, kg x sec 10.54 + 6.80 7.42%£1.70 9.63£3.40 6.951t1.61
L 57.74+5.86 55.61+5.16 51.44%3.12 60.38 + 4.91
a 4.74£1.03 4.94+0.96 477+ 1.11 510+ 1.41
b 222+1.24° 1.99+1.11° 4.8511.86" 4.6311.76"

" Mean * standard deviation.

** Means within the same row bearing different superscripts differ significantly (P < 0.05).

% 6. A [FIEE BB P L 2 2 By A VB TR AT

Table 6. The analysis of meat quality traits of the breast meat of pullets in black-feathered Taiwan Country chickens at

different weeks of age.

Pullet

Items 10 wk 14 wk 18 wk 22 wk
Cooking loss, % 21.87+2.13a" 19.29 +1.59° 20.64 +2.08" 20.51+2.16"
Drip loss, % 0.97 0.66 1.37+0.48 1.21+0.41 1.44+0.67
Firmness, kg 415+ 1.47° 241%0.77° 2.94+1.51° 386t 1.91°
Toughness, kg x sec 8.08 +2.67" 4.69+1.68° 5.23+2.74™ 7.29+3.81"
L 59.91+3.26 57.24+1.23 59.18 +1.08 56.98 +1.37
a’ 4.62+1.92 43240.55 4.8610.86 4.08 +0.74
b’ 3.62 % 1.90° 7.60 £1.40° 6.77 1 0.96" 5.11+0.72%

" Mean * standard deviation.

**¢ Means within the same row bearing different superscripts differ significantly (P < 0.05).

AGRERFE N IS TTH > L* BN o* EACREEERE M ARE 2R > b* EJ7H > AHEHRHS 18 1 22 Hlk
BEEIN > BREEEERG AR LASE 10 iR ~ 56 14 Biki= (P < 0.05) © Diaz et al. (2010) F5H{ > L* {H52Fin
TR B E DOT R > a* FIb* (HAA 28R 2 - Katemala er al. (2021) 5552 L* {ERIBE ARG -
b* [EAI 23 T [##25 - Panpipat ef al. (2022) ERT > 14 K ~ BEFEZ L* ~ a* ~ b* ([HEEEHE SRR - NP E
ALA S N AR E 0 - PRanf ~ Sl oh - R P RINMEESERIMI E RSB R &8 - BR pH{H  AIIALE
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PSR - B RS RMEEEY — (R% - 2016 : Badz e al., 2022) - fABSCRBI EEHTRZHF
G RIAHET BRI B LRI R » TS TR LGSR T  AETEREE
LT -

A

Akt 10 — 22 B Z BFER AR L2 BRBENEMIR - & B 2EHRE © BRIt E
BN SEERIAFTRTT - 14 BEREIA 2 —fHBOTERTRE - MiRKYE « BEUIEE EUREMIR - NZEF2IME
WERFE - BB BRI A _ e TR 8 -

2EXR

FHCE - 2017 - FERERSHIEBALP 2 BRGMIR - BT FEREEVIRIE £ » HtEw L Bl - B2 H -

MIEE - 2004 - +ZE5LFE - &85 EMEEE Y - https://www.angrin.tlri.gov.tw/chicken/poultry2004/LC.htm

AU - 2006 » A [EIFEEBE SR A HEE RN H 2 E - BILFRPHORETRE S IS0 R - 256
108-112 ~ 126 H -

g ~ MEEE ~ ARIESH - BRIRC - RS - #Pafs - SEEIEE - 2016 - EERHALP LR 4RIk - Bt
IR LA EUE AT © BEERTE 49 © 99-104 -

BRIGIK ~ R ~ MREZR ~ BOCE ~ s - FP0EE - &80 - EBUiE - 2007 - 208 + 2Rl R 528l < 5Fh - &
FERIISE 40 1 109-118 -

PlelE - 2016 o REMUE kLB LA EOEAERRE - FIIPEREHYIRE £ RS ZF
- 824H -

HGH - 2008 - ANEZRET - W~ AR R L2 A RS - BRMINIER IR 528 - BIILFR AR
ROREEES > Hmms o FERG - 5522~ 148-157 H »
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The carcass and meat quality traits analysis of commercial

black-feathered Taiwan Country chicken at different ages'”
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Abstract

To realize the carcass and meat qualities of commercial black-feathered Taiwan Country chicken at different ages,
this experiment was conducted in three batches. In each batch, Five cockerels and five pullets were randomly selected for
sampling and then slaughtered at 10, 14, 18 and 22 wk. The dressing percentage was calculated, and proximate analysis,
pH value color, shear force, drip loss and cooking loss of the breast meat were analyzed. The results showed the dressing
percentage was lowest for cockerels and pullets at 10 wk, reaching 84.3% and 83.4%, respectively. The percentage of breast
and leg meats also ranged between 40.2 to 41.5%. At 14 wk, the moisture contents of breast meat in both cockerels and
pullets significantly decreased, while the crude protein content significantly increased. Moreover, there were no significant
differences between 14 to 22 wk. The crude fat content of breast meat of pullets increased significantly with age (P < 0.05).
The cooking loss in breast meat of cockerels and pullets were the highest at 10 wk (P < 0.05), but there were no significant
differences between 14 to 22 wk. Drip loss, shear force, and color of breast meat did not show a consistent trend with age. In
conclusion, the dressing percentage of black-feathered Taiwan Country chickens had shown improvement in recent years, and
the quality of breast meat tended to stabilize after 14 wk.

Key words : Black-feathered chicken, Age, Meat quality.
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BAEHREE : BAAEIEIALEY
HAAL S £ LB HAKTR B2HE "

BN Y B ERCY A Y

Wt EHEE - 11246 H 13 H ; #2HE : 11249 H 23 H

W R

B A YRR o B EEEEE A OE/E - L TEME > REESAEERMREZR R e #1E
AR TECaE A - A5 AHBEA 24 (automatic milking system, AMS) EEHUGZ5E A ST 2 ~ fE
TR TR - AP EESEEH AMS 1485 - SR Z B8 A 458 A AMS iR - A T8 -ALES - Redipas - 4848
TKEE N HEH S > WstHE B A TE M EH BRI A TE 2 - AEEDSG LAEER
= BEECEH AMS 2SR FIEE > sRDLERE RO E AT AMS 2R > 2284 10 P45 H AMS 1
SZHIMGHRE 2 53T 8 P - STEREBEAURGE AP L B U T BT R - ZFEEEN B EAR P A BE R
T e B A FF9% e (Wilcoxon signed-rank test) SR EET AT o 45580 » [ AMS BER A TIHILAT
TR IR TE(E (P < 0.01) s FFXIBILA TEEZERK (P <0.05) s FHE AT IRAAEEEE LT (P <0.05) ;
FBAEATEGERE (P <0.05)  FATAAMBEATLEFEFE (P <0.05) ; GHEAMRMEE - (P
<0.01) ; ¥IGEHAEEBEZRA (P <0.01) - (4 ERIIFAMAR | RO IEEHALERE 52 kg (P
< 0.01) ; AMS R4 EE (cows per robot ) FEHEN 1 RSP EHAEE 1.1 kg (P < 0.05) 5 ZEHA AMS 1Y
RS AE P AR M E A ERANTEES (P < 0.1) - (HENESSAKEHREE B (P <0.01) ;5 (FRHEEFE
A F LD AMEE LT (P <0.01) < {HHAMS Zi% » Faw RSB F > Y4 FBU AS RS0 A B -
ARWFCHEUR » [ AMS RS T/E NBUEMHE U D > KRBT & W FLIF R s R e T At A -

RefiEE - HENRILAS - AT~ £ASE - KERE -

&

2015 4 4= tH FL 49 A 25,000 [ 47 5 5 A B 8 8 A % 4% (automatic milking system, AMS )  ( Barkema et al.,
2015) - WgefsH AMS o E 3473555 81 17 (Bentley et al., 2013; Woodford et al., 2015) - AL @ $73555 81 1)
e R EE A G 2 RE A 6 B iR B E R E B2 () AMS 2 F[H (Mathijs, 2004; Heikkild et al., 2010;
Tse et al., 2018) - {1 AMS o] (£ £ 4= & {2 fF DL i #LZE & (de Koning, 2010) - [FBHE S H05 U s (Tse et al.,
2018) = JAUEIEIRE » A BT 88 B AE 55 B Y o/ NRES - (R AMS EERE #4475 L (Conventional milking system,
CMS) JFREEWINEFE %Ugzs (Salfer et al., 2017)

H AMS HEVDZE N ERKE N AL EE - WA WEREAEFELEHEE > e bsE S > H
EN IR SRR BRTSEE A T R E5 2 AMS » IREEAREDEA 2 » & 258 TR - BEREE R
NEFET 25045 - B TAF A SRR AR G A 7498 ~ B BB - o H TS B S T %
1 (Butler ef al., 2012) - BONIHZE B H AMS LA 4 18% — 46% HY55E) (Rotz et al., 2003; Mathijs, 2004;
Bijl et al., 2007 ) - {H[EFFFRZEIEA AN TIZERE AMS $EAE > DIEEE AMS AY7B /R (B -

Matson et al. (2021) FHAELEERE R > I AR AMS (UHE5 T - SEEEE 110 SR > SEEEMHEHE 2.4
2 AMS > —2 AMS AT 47.5 B4 - A HBIAERE 36.7 A7 0 AAERER 4.13%  AEAER 3.4%
S RGAHIAEEL 186,400 cells/mL - fEF/E JTHIERSEH AMS A AN FAENE S ENE(L » RERE A Em
H AR AMS REE A RSH ELAE 08 & & (Svennersten-Sjaunja et al., 2000 ; Hovinen and Pyorila, 2011) >

(1) A E SR P 5 2E 2764 55 -
() B EE R ItE s -
(3) #EEAE# > E-mail: tpa@mail.tlri.gov.tw
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B3 b 7E AU (S AMS FYFLAERG & &8 CMS UK - ILENE S EAIfE#ZE Z 2  (Shoshani and Chaffer,
2002) o ZREEAVIHICE E BN AMS % ARSI EEA (Salovuo er al., 2005)  Tousova ef al. (2014) FriETiffizR
TLAEFL A AMS B AN BIAE A E S BN - Tse et al. (2017) HYRFZEFFEH, » {1/ AMS AYHI5AK FE B HA
TEFIELL EAIREE - A AL E A BRENRE - BOSIE CMS BT AMS SEIERACHE 30 {# H Ay E
HE - AW RREA AMS BYVEEHIE 6 M A7RE0E 1 — 34 HAAmBEWUKE: - FEERSHI B e 484 M EReS
SN ESIB AR, (Meskens ef al., 2001; van der Vorst ef al., 2002) o

AT 20 FEAREE AL A SRS 50% » HAEFLEREmMEE A CED - R TERME 2017 FTHRRREEZE Y
FEABPTHED) T AR EAILENESE ) 5TE AL KIGEEESE A (R - 658 - B - BFERI SR
ERYCSSEIANTT - CERGR R TAYNEE - SRR ERE TIFEEEBE - i TR AMRH MITERE - 7®
2017 /9 H 20 HFRIEE S — 2165 AMS (Lely Astronaut 4) - 2019 fz 2020 Fj2 & s g A L& 77 Fir S 48R
BRI AMS (Lely Astronaut 5) - ZER - ILREZEHERE A EET#HSE - L& FTrES SRR
HIR SRR » Ehl 7 BEA(E A AMS Fiffe 7 HRVHALZE R - 1871 1.7 — 20.7% » ZLHEHT 3.9% » F.&EH 3.18% ; 22 51
FLATY AMS #83, » BEH Y 6,500 AFFERIKF LR © AMS 5 HFEELY 938 [HHE - FHTHIE 14 /NFHIAT]
PEAL T - FFELITETE 105 ErT TESZH » fEH AMS VLU AZ S A ER CMS » SEETEAE H &% H 9,000
TEULA -

Is R PB4 E MR ML - BEME > BiE TS E - [FFREECE S EE L - BIBEE)
HERME ~ /N B BhaREE 40 & B BRI SE PO IR R TR B A DUE T A A E T S EH - K
DSBS GRS A S S AR AR ETTAR o SRR - TAERARTE S - 2 2022 EEREETEH 16 2 AMS - H
BT AMS B AFiIR SIEAASE ER AT H S BT B - Rt AR RS EEA 45 AMS
B Sa AN TEE(L - A EE Bl - B4 FEE - KEEHESHEE > DEHEEE A4S EA AMS Fifg 2 i -

M A

L YOG AR AR SR
H 2007 4% 2022 4F1F - BNEF 10 PSS 16 2 AMS - AR E 1L AES H T HE L1410 H 30 H »
Dlgg s ETTHEH AMS 2SR FIEE - Sl ERERE A CEH AMS 2R o 2ERHE AMS JE
B SZ 85057 Pk B AL - S - ZEG - 2RETRERBKRIE 8 HUGEMNE | » $EG6EHE
200 — 1000 55 - {5 F] AMS Z-5E% 20 — 200 55 - {# ] CMS 2-5E% 20 — 350 55 » $I51HFE 0.8 — 8.0 /AHT » CMS
P EEAZ - BEA 22 - 22 532 HACER 1 — 4 2 AMS (Boumatic fifffy 1 ZEPF
o= > ATARAE 120 BE4F 5 Delaval (i Kz Lely fnfERI £y 1 Z Ak 60 UH4-) > Boumatic ffi# 1 F ~ Delaval fif# 3 = -
Lely fnf# 4 F > {HH AMS BRE53A62 0.5 — 5.0 427 ] -
II. HEHREAE
MGaat REEE - HEEREEE  BEERG —EEAHEM - FHRIERPIGNETES - MERE
SAEEEESITIEE (1) UGB (LEEE -~ (FH AMS JRAATEE - (F AEARIAL LAGOLAFEE) ~ (2)
YOS (NE) ~ (3) EAFmILLLER - (4) AMS#i8 (2) KEhE -~ (5) TEAEAE (n) ~ (6)
HAAMS (VHEA ~ (7) AMS 4FEFEIFHBARE (n) ~ (8) ZA AMS FifR R A THAAFER (h/day)
BLANTH (n) ~ (9) HA AMS FiigERIEA TR (hday) BELATE (n) ~ (10) HA AMS FiigE:
A TE L E GrEigt) ~ (11) EA AMS Fifg X EFEALEEEE (x10° cfwmL) ~ (12) ZA AMS Fi
B A E R ASAEE - (13) BEA AMS e A A ER (AWH) ~ (14) HA AMS FitggH/KEE - (15)
HA AMS K CMS FHMIRE ~ BMERH ChElEr) - &ETEZRIE (16) HA AMS FikE HE AT EILS
GHEL ~ (17) B A AMS Fiig A TAEAMFTEALLTE - (18) HA AMS Fitss HEBMAFFIHREALTE ~ (19)
AMS FRFAHEEE > STE AR -

15 A AT AETEE (FE/ A ) B) = SORILARTEE /LA TE o eeereeereeemeesme oo (16)
TN T8 (BT ke) = A T TG A TR - veeeeeeereesee e, (17)

HAFBRAL AR AL L& CHrEoT/ head) = (45 ABFL TESZHI/ 30) / AMS B CMS JAFL A HE0E% -+ (18)

AMS BB TS HELE = (B AMS S A-TEEL /AT AMS B v vveeersrrrrerer sttt e (19)
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L &Eato3r

L.

B g g d A Excel 54 EL £ #UEE (Microsoft Inc.) #2%#81% » #¢ A R @2 ( AR A 3.2.2, The R Foundation for
Statistical Computing Platform, 2015) #E{T574f » DA P < 0.05 FBAZE/KAE - SIS EEUERI ST DL ir 8k d 7y
fr¥ETH - S TE MM R A S i 372 S e DL Wilcoxon signed-rank test fit BRI 7AMETT /04T « Ryl T &£405
BN AMS BP9 HAERE (kg/day/head) -~ 425 K BRI ARG ANHRE 1425 K B 2R P39 S8 AL 48 A4 TR SUAE A
SO ER TR - PSR SRR T S A R, o AR AR M A R R B A AR (visit/day )~ IEL
AEFHE (n) ~ AMS IRIFAHRELELE A AMS HUBERT (4F) ZRif% -

IR IR

LI AMS A2 T RS ITRECAIE | G THRAFTRIMD IR AR 2 & 1N (8 1a)
BRI TR ROTHE 30 B 25 A (B 1b) » SHEERE (P < 005) © SIS TABPIBIIE S
3B o) - 4 A S ES A PTRAL FRBT (L BOT BI 36.7 R 47,558 (I8 10) AT (P < 0.05) -

(a) (b)
35 7 P =0.008* 55 1 P = 0.049*
E 3+ ‘ 1 £ 5+
LY £ 451
E ' HERS
§ 8 351 )
.‘5 1 5 1 + 'E 3 T I:l:l
- a .
= 8 25+
0.5 J» 2 1
Before After Before After
(c) (d)
°T 120 = *
5.5 + _ P=0080 = 7 e
S 42 T T g 100
=] 0 —
g 4+ g 80+ T
o
= 3.5 + E
E 37T - £ 60+ T R
§ 25 + 2 |
= 2+ 8 40 + i
=
15 T 'g 20 1 <L
1= Before After Before After

L ZEE[ER] AMS &S5 T RS IFTRER - (o) BRATHEAFRERRE (b)) EHBS A TIEARR AL

(c) FHESGIHEAFMBAL : () BHEATEASIEE - * ForBEER (P<0.05) -+ FRHIE -
JHEP IR Ry AL E

Fig. 1. Labor changes before and after AMS installation. (a)Time of each milking; (b)Labor of each milking; (¢)Non-milking

II.

labor; (d)Daily cows milked per labor. * indicates a significant difference before and after AMS installation(P < 0.05).
+ indicates means. The horizontal line in the box indicates the median.

A TE S

ZEHE(H ) AMS RiT{& 5L T S LA 2 - 9 AL L& %o 51 K 126,000 & 105,000 7 (& 2a) -
AT EFATRIMA TE T rE 1.75 K 1.27 7T (8 2b) » EHEERE (P <0.05) ; GHEBEBAATTREAL
THEr% 38.19 K 25.56 7T ([ 2¢) » ARFEZ#ES (P <0.1) -
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(a) (b)

300000 35 .
g P = 0.049* 5 P=0.019 .
£ 250000 + e 37
E x 1
% 200000 + F 25 1
= s 21
[3
£ 150000 + . 2
5 — - g 1571 L
E 100000 - oql —
% [
- -

50000 — Before After 0.5 ~ Before After

(c)
_ 807 P =0.075
é 70 1 _I—_- 1
=
S 60 |
% 50
] LU . I
£ 30 + d
20
1 1

10 Before After

2. ZEEER AMS g TEZHEE - (2) BAEATLE (b)) SATEAMBEALE S (o) &H
BULAFFTRMA LR - * orEEZR (P<0.05) -+ FRPIE - TIETAYREGR R PR -

Fig. 2. Financial changes before and after AMS installation. (a)Monthly labor cost of milking; (b)Labor cost per kg milk; (c)
Daily milking labor cost per cow. * indicates a significant difference before and after AMS installation(P < 0.05). +
indicates means. The horizontal line in the box indicates the median.

L PR R AL S

BN AMS (4 5L R L 2 8 (L AIB 3 > 0L A R4 P R B 8 x 10° B2 1 x 10° cfu/mL (
3a) o AL EEMAEERBRIE TS | x 10° % 2 x 10° cfwmL (8 3b) - 487 < AN H Ry 715 18 R
16 # /mL (8 3c) > gL AR b Ry FI 5 23 B 22 8 /mL ([B]3d) > EMERIEER | GHBIERT
RO R K 2.00 B 2.85 % ([ 3¢) » My A TR DS 73 % 95 W ([ 3) > SABEERT (P < 0.05) -

DA LA MR (T S HO5 A AMS T H LR (kg/dayhead) - AR HETHMA MATIIRELIL
R R SIS IR TR (visivday ) ~SULAERETEER (n) - AMS FRRS/FHEEL ST A AMS (BFR (4F)
2Bl o GEREET o SRR | KT I LR 5.2 ke (P=0.007) 5 AMS JRFSHEELARRE T 1
BAETA HAER 1.1 kg (P=0.036) : 2 A AMS W (P=0414) ~UFLABEER (P=086) BTyE
O LRI - HIRIAT (P=0.142) BEF (P=0780) VAT BAEBIEIE R ; WAl hn
FEEIA T (P=0.188) REF (P=0229) T4 BATBUIREI SR AMS [RFFELFIBIATE (P=0.258)
REE (P=0.135) VI AMIEEREE A AMS (ISRHIEAS (P=0932) BEE (P=0973) T
S BB AR - A AMS [RSRIEEA T (P = 0.065) EZE (P=0.076) THIMFL L HE 2 &
RRGRESS  E2 A 0.5 28 3 AR b » (RN | 4F G FBRRT o 53 BB I IS4 7R 5.3x103 ofwmL B EI 7R 1.6x103
cfwmL PISGEFLAAE R IIREAT (P=0815) REE (P=0342) TIOGAMEHEREENG
FAREEREIAT (P=0.635) REE (P=0.972) VAL HBEEEMG 51 AMS BR/ELFIEATE (P
= 0.878) REE (P=0.845) TI94u7 40k ERIRTEER % -

V. /KB 5 P R S e 2

ZE( P AMS Al /K B R A e > 2 (L0 4 - 5053 H /Kb (05 RIS 3,260 7 3,800 7T (
4a)  HEEERTE (P < 005) 5 By ABE BRI HI % 60,000 K 62,000 76 (18 4b) - EEIEAR ; EHE
LA e b (BT Iy 185,333 1% 587,857 ¢ (B 4c) » EEEEHESF (P < 0.05) i FEF A AMS HEA 0.5 1953
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T Lac A F A Y 807 Al Ry 225,000 Kz 350,000 7T ([ 4d) - AHEIIZiEEss (P <0.1) -

(a) (b)
27 b 0425 T %7 P =0.179
H =0. T30+ 1 '
8 20 + —_ ! g
3 —|— : 25 + T
§57 E 20 1
£ 401 . : i 15 1 .
5 £ 10+ ’
T 1 [ T
= 00 Before After = 0- Before After
(©) ()
z 350 T 3 400 T
5 P=0.142 3 . P =0.622
§ 300 + ' ! g 350
§ 250 © 5 300 +
: 250 I E T
£ 200 + * - £ 250 +
3 - . 5 .
s 150 | £ 200 +
£ 100 L T 150 1 L
= 50 Before After S Before After
(e ()

T . 160 |
< 0 P=0001" P =0.014*
7 47 T 140 | ]
§ 32+ T g T
g 51 T 120 1
: 1
g 28 + : £ 100 ¢ +
=]
g 26 + B +
E: 2.4 + *S' 50
: 22 2 T J» L

2 - 40
Before After Before After

3. ZEEA AMS FifgAEE RAME 8L 0 (a) RALFTREFRY S (b) HAEBFREEFE S (o) #HL
AFRAINE . (1) A EFRAMEE . (o) BEHEARR () BHEBHAER - * TREEER (P<
0.05) ° +FoRFIIME - TTHEFHIRELR R P -

Fig. 3. Milk production and quality changes before and after AMS installation. Milk total bacteria count in (a) winter and (b)
summer; Milk somatic cell count in (c) winter and (d) summer; (¢) Milking frequency per day; (f) Monthly milk yield
for each farm. * indicates a significant difference before and after AMS installation (P < 0.05). + indicates means. The

horizontal line in the box indicates the median.

f @

AR AMS s R A TIRIALFTHRRRE - REEYIGEMA4%E AMS 53, - 75 N THALAULALF
FHEUTRE 50% » fEMAAFTEBCREAGROR T » A TEBEE T > Al HEATTIEILA-TEEIE I T 22.7% < Bentley
etal. (2013) Kz Tse et al. (2018) HEBLARHZE AMPILESE » Tse er al. (2018) WFZEEE R » 530 [ A AMS HIIE R4
B0 8 A 1% B AHREAY TAERS R H 5.2 /NIEFEZE 2.0 /NBS > /D T 62% o PRIFEAL T/E S8/ sk D 2o LA
77 16% > FL&ESEL Tse et al. (2018) WHFTEURPIGEALARRIATEI A TIH 2.5 AV 2 2.0 AMH[E - HIEFEALS T8
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okt « 8N~ IMBUERE ISR > IE I TIEEARED > 55 T AR L8R - AollaiEny TE AR
NBERB IRV EL Tse et al. (2018) 5RA > SELATHERY 8 5T - ARSI A SR AL TIE A%
PR AMS s > [FRNEEEM AMS RiE 4 s m B SR ARG awHiESE - 5550 4 FYeGAIR TIEERD
LSRR ER o3 AT © Tse er al. (2018) HEsmAER/VIE R ZHT > YOG EH BBV FEK BRI TFEFETZEAT]
dEE - NILFRERGHRERER T - WS 72 e A SBERERV AR - FDAVEERAE Bijl et al. (2007)
HbFE el B E] - JESERR R LI AN B BEA/NER D - BAEET IEBEER - SSAVITEER (Butler ef dl.,
2012) - iS5 E) S TARNE - FIROEE AMS (VBRI E S TIEES - KR AMS (AL AT T -
FAFEALE T U BEERET 16.7% > HRMEM AMS FHEEAAEENI - AT EARTREAL LE T 8#EE
AR T 27.4% - HHAEEHEELA TR LTEEAR RS -

(a) (b)

7000 + 300000 +
_ P =0.001* P=0.107
£ 6000 ' 1 £ 250000 . -
% 5000 1 : =
8 T g 200000
& 4000 + g
5 £ 150000 -+
> 3000 + ks
£ | % 100000 ¢ . .
$ 2000 + £

1000 : = 50000 +

N Before After . —
- Before After
(c) (d)
2 1200000 -+ 900000 _ P=0064
23 P = 0.002* £ 800000 +
% 1000000 + ' ' < 1
8 T 3 700000
g 800000 + 600000 +
c o i
€ 600000 + . g 500000
g 2 400000 + N
s 400000 + - 1
8 :_°: 300000 ——
§ 200000 + a § 200000 + T
£ ol . £ 100000 +
< Before After 0L
Before After

4. MR AMS BiEIEA TEZHEE - () BAEATLE : (b) BATEAREEALE S (o) BH
DA FTREATE » * ForBEE 2R (P<0.05) - + FoRPIE - FHERAIERLG R P -

Fig. 4. Financial changes before and after AMS installation. (a)Monthly labor cost of milking; (b)Labor cost per kg milk; (c)
Daily milking labor cost per cow. * indicates a significant difference before and after AMS installation(P < 0.05). +

indicates means. The horizontal line in the box indicates the median.

{HH AMS AR T 4R R ERHEH AMS g8 e HE P U EsmEE 28 > £ 8 Edg+ - 1 E
P54 R EFEMAIRISEAERERE - | BB AF R E S ERFBAE AR LI A RTISE - 8T AMS
A —E FEl A HE LT B EER TR T R Ef S E - BEXHNRLETXE - ZHE
HIHG T REC S E s AR R LIRS A AERE - LA EGARE R - — A UEHEE R TN
BRI R » ASERAEEEIR SRR - RItHSREAREIHES T KZETERH AMS £ EHEEL AR R
WFEE AT R - S tE A AMS B R ELAE P 484 M8 2 SAHRIAVEES - BURTEE AN =F RN AMS @A
Ha R BRI > PEAEFREL Tse er al. (2017) HYRHFTEENT » (E ] AMS AYSU5 S R 2 S (F R E R W - LA _EAY
HER -

{1 AMS 2RI RS AR & T BN 4R R B R MEE =R - HIY AMS e R BRI AR IS E R - 1242
S HEAL AR SRS AR B L P DL RS R 7 S R GE Y A B HETT 77 BE  Tse er al. (2018) Eil Svennersten-Sjaunja et
al. (2000) WYRHFEIRZRT @ (EF AMS {2487 P RS AHREEL N IEE0E EHFFF - {H Tousova er al. (2014) GHFTHRETE(HZC
AL A AMS FYEE » GEREUR » QAL TP RSAIRRE T IF o ST DL ESIRVIFTER R » [ER AMS HI4E ARG 4H
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A B (4475 7, )7 =& (Shoshani and Chaffer, 2002) - AFIERYASAAEEE R ALl EWFFEAEML o EA R EHYEESR
GEEL S ZRBHRBZE R o [ AMS 1244 3 AE 4RI S H 142,000 cells/mL £iE 34 i E] 208,000 cells/mL ( Salovuo ef al.,
2005) - SyAEWEREH > (EH AMS fYAEFLRSARREEY 193,000 F( 302,000 cells/mL [ » HELE&HFL S (Rasmussen
et al., 2002; de Koning et al., 2003; Hiitio et al., 2017 ) - van der Vorst et al. (2002) For » FFF2E ~ {5E] Faihg - MI5E
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Abstract

In Taiwan, dairy farms have increased their herd size, but labor shortages and aging are causing problems. These
issues could be resolved by using an automatic milking system (AMS). Mechanization and automation will be the future
management model for dairy farms. Our study examined 8 dairy farmers' experiences with AMS, discussing labor
management, milk production, somatic cell count, total bacterial count, water and electricity costs, maintenance costs, and
other items. In addition, we calculated the changes in labor cost per kg milk and daily milking labor cost per cow before
and after AMS adoption. In order to collect data, we used an online questionnaire, a telephone interview, or an in-person
interview. A total of 8 out of 10 AMS users participated in the survey. Means, standard deviations, medians, and quartiles were
calculated for each item. The Wilcoxon signed Rank test was used to compare two medians of variables. Labor significantly
decreased before and after installation of AMS, including time of each milking (P < 0.01) and labor of each milking (P < 0.05)
; however, daily cows milked per labor increased (P < 0.05) . After AMS installation, monthly labor cost of milking (P < 0.05)
and labor cost per kg milk (P < 0.05) significantly decreased. Daily milking frequency (P < 0.01) and monthly milk yield for
each farm (P < 0.05) significantly increased. Each milking visit increased average daily milk yield by 5.2 kg per cow (P < 0.01),
whereas each increased cow/robot reduced average daily milk yield by 1.1 kg per cow (P < 0.05). Installation time period
had a tendency of negatively correlating with average total bacterial count for bulk tank milk (P < 0.1). Water consumption
(P < 0.01) and maintenance costs (P < 0.01) increased significantly after AMS installation. The installation of an AMS does
not influence the somatic cell count or the total bacterial count significantly either in the summer or the winter. Overall, the
number of workers decreased only slightly after AMS installation. Those workers were usually assigned other tasks by the

farm owner.

Key words: Automatic milking system, Labor, Milk quality, Water and electricity consumption.
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Fig. 1. Schematic diagram of the intelligent monitoring system of the sow farrowing house.
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Fig. 2. Construction diagram of sound monitoring in the sow farrowing house.
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Fig.5. Comparison of the video image (left) and the frequency spectrum (right) of the piglet foraging after birth.
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Fig.6. Sow and piglet sounds in different situations.
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Abstract

The purpose of this project will be to develop a smart farrowing care system for piglets by collecting the voiceprints of
sow farrow, piglet and piglets’ cry. The voiceprint data would be transmitted to the database designated by the Mel-frequency
cepstral coefficient (MFCC) through the Internet for storage. Those voiceprints of this project were collected in the sow
farrowing house and were used for on-site real-time monitoring after constructing a predictive analysis model. The voiceprints
of sow farrow, piglet and piglet’s cry will be transmitted and tested by MFCC when those voiceprints were collected. The
data showed those of the sow farrow and piglets’ cry voice points below 4,000 Hz, 4,000 - 8,000 Hz and 2,000 - 4,000 Hz
were sow farrow, piglet voice and piglet’s cry, respectively. The sound of the piglet being pressed was as similar as the sow
farrow voice, which also falls at 2,000 - 4,000 Hz, with a similar frequency spectrum. This research might be to use image

recognition to assist artificial intelligent judgment and to develop a smart farrowing care system in the future.
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Wt H3H - 1124£7 24 H s #2HI - 112410 52 H

wm =

Aals 5 LA A THC R 2 5lBa (test diet) HUAE BB 2R I1FE R £EAFE (Laboratory Mini-Pig Grower Diet 5081,
Labdiet 5081) - WGPEETHEEEAILRIBGE 4 R AERE - 8RS R MR AR A LB 22 - sBafEH 16 Rk
5% > AREE Sy W4H - —4HAR & Labdiet 5081 » S5—4HARER A1 THA % 2 skl - Ritddae 2 #ge - HHEQE
FtHRER a2 0L GRAIEASRAE - S5 A 3 2 12 A#tdt 42 A - SBasEREUR > 72 0 2 18 JEHARM » W4H
A RMEIRMEE AR e 18 3] 42 BIART > SEkRE 2 I H M E (average daily gain, ADG) KERIZCE (feed
efficiency, FE) #i3 &% Labdiet 5081 4H - 0 & 42 HBASACE - (AR A BZ S FE - R4 EE5
9 Atk 12 Hs i nvstbahaH s A SR RAYALMERE L (red blood count, RBC)  {EAS/@IEF &iE - mifmiR41k
EJ7 » 6 HEerryaERal AR E{RAY4EEH (total protein, TP) -+ 9 HEREFAE(RAVHIELHEE (creatine kinase,
CK) - BRI IS A &) - &5 ERral - BT HC3 2 R WRAE & ke o] A B R SE E B /N BU %4 4= R} Labdiet
5081 » HEDRIAE A TIEEL) 3 % SREmifEeRAY5E E LRS- 0 SRS KRB RS B AR » Ao 8mR A
AEABMEAR - HelBkbA i - AP REREA -

RS - RIS - A RMERE - ARTEE -

]

FabR TR R EAEERY) o R ERTRAEIED o ERES R A RIS TR L - A N R
M= > HEREAMZ B A S (Bendixen ef al., 2010) - KIFLAHT&fE A KA B D REFIBIRIG & DASE BBl P)ts
X (Lunney, 2007) ° —f%RGEFFERGAIN » 1 RalSREl bR T #RIE RS - f s BB AN 1 - [ 2 #eBid N
FEEMA IR S - BV R 2R TR SRR H B S n Fi  AA) & 7 skl DS BB - S EslBarny 1970 FARRIE

"REFEEMEREIR M, (ZREEEES 0 1996) - HEES [HE 4 2 16 RIFFEFETES - BN ARSI TAE
B/ NGRS O S - i B HE S EDESE - Bl B BRFE (225 > 1998 5 2K » 2006) FH/NEI%E » {iLfE
BEIS IR -

TS Py H/NEETT ~ e/ ~ VURCARSD ~ H7A BB RGN R 2 R0 Ba b B - ks
FFEBININE PR K - BT RS A [EIPS B A RE R T 2 G S S Ik - 2T
R SE RS G ETTEE - bR T Al RS e EAER e B A B aBRie F - i boh= DI I aatalc )7 #1750 By
ARG BUE A A - Bk B S DL AR T e 2 E B/ N EFE R o SR (2017) FEHIAER /N
FEHERE DARRIEFE (L 2 8 > [RIRELA 12 AE DU 20 B DL B2 - PERF AR B 2 B EpsE r e il A B B kR
st adfe (Laboratory Mini-Pig Grower Diet) 5081 » f§f# Labdiet 5081 (LabDiet, 2020) - 3% falfaiy (o fy = 484t
RACHRE - FERFFFEEIEE AR T » EFEE 4 RN/ VASRHERT - EHEERECBIIMET - (B FrEEH
RFEEAIREAY 3 % - HEZEC )7 R i A B TIC B - RNILFRHZ Rz albart - dFK - BINFF 255 ER
ERFHOE G A 4 RATHRE 2 6IKREC )7 - DR E ERFE e R (17 R - 2255 (2003) RHSTE#ER B85 30 2 50
kg FEFEE H EE AR | kg fiE R ERIRRER » nEGAUEREIRE 2/ NRIFEAHE IR 4B R R BERER 2R - PSS

(2017) 7T  BEBAE A i e 8 AR TR P S F ea R B S5 I 9T - 4555383 - DUKHZE T 16% Gt eRaapaiss - s6&
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W B R AR RR SR R EE OE 13% ZEfEE - MRS BB R R 8 - ARMBER SRR
ARz - BUkpk (2019) (EH] Gottigen /NEFEHERSEIRIEC /T (USDA 1160) 38 10% S &L HETT 8 — 25 A7
Z TR [ i BR A B - 45 RSl USDA 1160 2 JFUE B R B vl e R AE 2 TEH A - 28R (2020) 2
USDA 1160 Z/NIFEBCTT » 73 R8N 5% BT ~ 10% Fe 20% %k F7 % = 2R gaie - Haatetianat &8 00 & 3.56%
3.23% J¢ 3.95% > 3530 = AR OR BT R B RMRE RO BEIRE > DRIEEA R AT 1 Joy Rl WA B RR A i AR 2 J0fe) 238
1o BRI AT e R B A

L > AR DU M & e s B P 4T -+ SR 0T S i 5% Z ke R 2R (225 > 2003 5 BREE > 2017 5 B R AL
2019 ¢ F R > 2020 ) (BALIRIE R BUESE 5 A1 KR - 2 BLp S ) B BRSE A KR Labdiet 5081 L - DUE A& -
i SEREIL T % H BIRIESE £ T EMERE AR ST S 2 2% > B R B A B A/ 2 A A R BV RE N

M T A

L SEREh e eiaic
SERPRFHEEALR (CF392Y 54 Hie) BEEEEY 7 NTRIBEAE 16 B - Hoymidl« 8 B (AR-F) - eaEiiR—
4HERET Labdiet 5081 » S55h—4HERE HTHCE 2/ NEGEGUERIEL (test diet) - mUACRIREER, ZMIEEEE ~ FUHHEE -
BiEpec g s e S B AR | Fors - FrAsH SRR B 'S BIRE > WHEBEETIE - SHMREEHEEREY 2%
F 5% ARHAGEL T AEEREILLE] (Bollen er al., 2000) - GHLFEFE 2 BROK » P FH 2~ Bi&Cs e il & o
SapreRlE AT (ERGE) EREYIERER/ NMIFERE (FEES - sxl#F 111-05) -

% 1. S ERETRRAH R

Table 1. The composition of experimental diets

Diet Test diet Labdiet 5081

Primary Ingredients

Corn, soybean meal, wheat bran, Ground oats, wheat middlings,
limestone, cholﬁne, molass§s, saltf dehydrated alfalfa meal, dehulled
alfalfg E)ellet, vitamin premix’, mineral soybean meal, dried beet pulp,
premix.. calcium carbonate, cane molasses,
salt, DL-methionine, dicalcium
phosphate, monocalcium phosphate,
cholecalciferol, folic acid, choline
chloride, pyridoxine hydrochloride,
vitamin A acetate.
Calculated value
Metabolizable energy, kcal/kg 2,400 2,410
Analyzed value
Crude protein,% 13.96 14
Crude fiber,% 9.76 15
Crude fat,% 2.72 2.8
ADF*,% 11.48 18.7
NDF*,% 2233 36.3
Lysine, % 0.67 0.57
Calcium,% 1.53 0.85
Phosphorus, % 0.63 0.5

Price, NTD/kg" 16.4 59.5
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* Vitamin supplied the following per kilogram of premix: vitamin A, 6000 IU; vitamin D,, 400 IU; vitamin E, 20 [U; vitamin

K,, 2 mg; vitamin B,, 2.6 mg; vitamin B,, 2 mg; Niacin, 30 mg; Pantothenic acid, 30 mg; Pyridoxine, 3 mg; vitamin B,,, 0.6

mg; Biotin, 0.2 mg

* Mineral supplied the following per kilogram of premix: Fe (FeSO,*7H,0 > 20.09% Fe), 80 mg; Cu (CuSO,*5H,0 » 25.45%
Cu), 5 mg; Mn (MnSO,*H,O > 32.49% Mn), 6 mg; Zn (ZnSO, » 80.35% Zn), 45 mg; I (KI), 0.2 mg; Se (NaSeO; * 45.56%
Se), 0.1 mg; Co (CoSO,*H,0 > 32% Co), 0.35 mg

¢ Acid detergent fiber

¢ Neutral detergent fiber

¢ New Taiwan dollar

IL.

?ﬁ%ﬁﬁtfﬁﬂﬁ

S\EGFE E IR —RESE (body weight, BW ) » FlJf FiifS &+ E X HAM 2 FHg HIEE (average daily gain,
ADG) A aﬁ%ﬁgﬁﬁ% 6 iR 12 A LI i HEHIE £ (Sono-Grader, RENCO Corporation, U.S.) JHIZEEE U
B (B—E5) -~ mighh (E8E) el (=R 2 =RErH5/EE (backfat, BF) - faEARIECE MR &
ELETE SRR e (average daily feed intake, ADFI) KRR (feed efficiency, FE) - Azt EpiE{Ta Bl 4H Bl
Labdiet 5081 4HELH#RIF - B {EFHAHRTAFE €1 0 AR EUE -

L (i A= 38 A A EHIE

R -3 Hlik ~ 6 AE -9 Al R 12 AERNE - S METT A e AR ER I - 07 8% 0% WS £ 7S & B e
EDTA — K, Z REERIME Rk 2R 5EHK| 2 s R IME & » MR fm A1 T MR A AR 42 B S AR AL o ARl E - IR A
AbAg R T8 H B G AL EE 2 ( creatine kinase, CK) ~ g4 B& 5 (alkaline phosphatase, ALP) ~ #j%&j## (glucose,
GLU) -~ A M7 €16 (lactate dehydrogenase, LDH) ~ [ Bk & H (globulin, GLB) ~ [i17#% & & H (albumin,
ALB) ~ 487 [ (total protein, TP) ~ £ Z % (blood urea nitrogen, BUN) -~ HJL & [ff (creatinine, CREAT) -~ 4&
B [& B (cholesterol, CHOL ) K =% H 5 (triglyceride, TG) 5 11 18 » £ LRk P 2 H #4E (L (Automatic
Biochemical Analyzer, Hitachi 7020, Japan ) =747 47 » M 4 B Aa HIE B & 56 A M ERET ¥ (white blood count,
WBC) -~ 4LmERET#L (red blood count, RBC) ~ [fi/ME (platelet, PLT ) ~ “FHMEREFE (mean corpuscular volume,
MCV) - [mEREFEEE (hematocrit, HCT ) ~ “EHMmERIMALZ & (mean corpuscular haemoglobin, MCH ) ~ S35 Bk
M4 22 (mean corpuscular hemoglobin concentration, MCHC ) K4l Z (hemoglobin, HGB) %% 8 IF » £ LA
L HBMEHTEE (Sysmex XT-20001V, Sysmex Corporation, Japan ) #E{TAaH]

V. &5t

Wk Z st Ba Rt DA SAS &iatile (SAS, 2014) MEfTRILEA - BE T -

B

L. BRI Labdiet 5081 $FRGUESE 4 R IR 2 &

ARelgaeat 2 slEitEd Labdiet 5081 ¥ pElSE 4 RAEARAVEE AT 2 Fior o G580 - ol 0 2 18 AR
HSE - ADG ~ ADFI ~ BF & BF g fjli& » ¢HRE B fEaiE 252 5 200 » olBa 18 T 42 :BHAR » 45 Fallwkl 2 4R H
ADG K R REAE =7, Labdiet 5081 41 (P < 0.05) > HErMRMREE =R 5 mEEEEii (0 —42:8) -
46T kBl 2 BEIELAE (G R BCR B =) Labdiet 5081 4 (P < 0.05) » HERMEARTREZZE 225 - ADG KETRIRL
FR[E Y R a] 5 Bl 44 & &= R [ 75 8 > Duncan er al. (1983) 5Tl = 44 HlE 55 B8 2 AV IH I T B AE =R
HUf#{E - Hao er al. (2021) f5HEAERER 710 T HAR V@A GRS ERINHISE EMN T > ATGAERERH
Labdiet 5081 GalfbHARAELY 15% > oskEihiH4R4ELY 10% » Kt Labdiet 5081 4HA#AKAY ADG K BEEIECE « pREE

(2018) mzEHh R » A AL AE AR A S AR 4 iR B A i 2 Y B S B A R R AR BnsS 18w - 5
HRHETEEA A R MR FAVFe3R - BEAE: Labdiet 5081 404 S0V, » (H4ET FTMEE 25 -

B R A A RS B B LR | R - 455880 - BBkl Labdiet 5081 Frid ik AVAS B B L2 AH LAY -
H R 7= 5 - Bollen et al. (2000) f5i @ BFERE R/ NAY Yucatan Micro ~ Géttingen . Sinclair #R{R%E » 1F {165
HAR > 6 RS 12 £ 22 N7 > 12 HERESELE 25 2 40 TR - iEFEReAYE# KHY Yucatan 2 Hanford %K
1R%E > FEREEEEFET T - 6 HEASERE 25 £ 40 A 0 12 HEREREAE 45 2 70 A » Aalls 2 slEiciaH
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K Labdiet 5081 HFHIERSE - 1E 6 {&l F fielf-FHIRaE Al Ry 21.3 207 ke 218 A3 1M 12 {8 H BRiRsF 3 B s 53 il
49.7 [N R 4T AN o Al SR B AE (L MR AR AR T - B 93T Yucatan Jz Hanford 2 Az Re/KAE - BEUR EIESE 8
FRFERE R A YRR IRFE © 59 Kim et al. (2015) HIFSH Yucatan /NEIFEAEIR GG —4E1% - 28 IR BLUE 44.7
WNIT o AT ELITE 552 AT » AREETEERE L 50.0 AT » TREAGEREESAH DL o slads R4
B st Bt n] A 380 (X Labdiet 5081 - Relfif (8 FaBikt 1 554% > HopG e n BREPR i 2/ NEISE S AdiAr I -
e RIESE €A RATRR B T AVEIR - AT RFFHRAGAET I  nl o B RERAE 7Y A4 B8 FY IR AT HER ] -

7 2. skt Labdiet 5081 SfREHAE £ RIMERERRE
Table 2. Effects of the test diet and Labdiet 5081 on the growth performance of Lanyu pigs

Test diet Labdiet 5081
n=3_8 n=_8
Initial BW*, kg 6.71£0.99 6.74£0.88
Initial BF? thickness, mm 4711043 4.63 £0.66
0-18" wk
18" wk BW, kg 21.3£3.92 21.80£4.1
ADG?®, kg 0.12£0.03 0.12£0.03
ADFI', kg 0.50 £0.09 0.51£0.09
Gain/Feed 0.23£0.02 0.23£0.02
BF thickness, mm (18" wk) 6.92+1.32 6.7511.81
Increment of BF thickness, mm (0-18" wk) 221%1.33 2.13+£1.42
18-42" wk
42" wk BW, kg 49.7+8.93 47.0%7.17
ADG, kg 0.17£0.03" 0.15£0.03°
ADFI, kg 0.95%0.18 091%0.14
Gain/Feed 0.18 £0.02° 0.16 £0.02°
BF thickness, mm (42" wk) 15.0+2.25 14.7£4.36
Increment of BF thickness, mm (18-42" wk) 8.08 £2.41 7.92+3.43
0-42" wk
ADG, kg 0.15%0.03 0.14+0.02
ADFI, kg 0.73%0.14 0.72£0.11
Gain/Feed 0.20%0.01° 0.19+0.02°
Increment of BF thickness, mm (0-42" wk) 10.3+2.15 10.0 £ 4.40

** Means within the same column with the different superscripts differ significantly (P <0.05)
Data are presented as the mean = SD.

“ Body weight

¢ Backfat

¢ Average daily gain

" Average daily feed intake
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Fig. 1. Changes in body weight of Lanyu pigs during the experimental period.

AT IBELA 1% A2 B AR B 2 R E
st Labdiet 5081 S BUEAE (1% AL B AV 2 2403 3 B > 8 9 HEg & 12 Az skl A~ RBC %
{EEAZ (KN Labdiet 5081 41 (P < 0.05) -~ HEREUEMAZE R - f£3 H Rk 6 HHeIEE: » HigFEREuzEs (2018a)
Pl #iE BT - HRBE (2018a) WL NE R REEAE B b BB B A/ NEEE (U5 - 2013) K EFEAR/ NS
(Ellegaard Gottingen minipigs, 2016 ) #E{TLLIL - &ERBURA LB AEFERET - 1 3 Hi WBC I/ IMRAR:
(= Z AR o BhIf/ M B2 WBC 88 F 72 B e m] g B ELAY Ko 38 3% S fEATBF (Klinger and Jelkmann, 2002 ; Tigner et
al., 2020) - {HFEFE EAEENY KU/ ML WBC RIEZMT T > i H e MR A P E MR RS N & iR Wit 2
24 (Stevanevi er al., 2019) ° 1£ 9 H K 12 H#RFEEL > Labdiet 5081 41 RBC Z& = atbkat » T sEA Ayttt
HEHL 25% 2 %kR7 0 Newton et al. (1983) f5H > ilkEH & 20% WU%E 7 B EUR SR ~ $EA188 2 ULE - 18
S R AL MR B RV EZ TR » NI TR B2 iR AL M Bk E T - (HELZ gyt sttt (TTBRBEZ A
T EsERAT > 2010 ; SELEE > 2018a, 2019) (9B S #IE - 8 Humann-Ziehank and Ganter (2012) W28
SHEMEEES ZWE -~ BE - ' - RIERAE - £2ERERNE T EERZNZEMA 2R - AW
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Abstract

This study was conducted to replace the Laboratory Mini-Pig Grower Diet 5081 (Labdiet 5081) with a home-made test
diet and to evaluate its effect on the growth performance, feed efficiency, blood hematological and biochemical parameters
in weaned Lanyu pigs. Sixteen weaned Lanyu pigs (eight barrows and eight gilts) were divided into two groups with Labdiet
5081 and test diet. The experimental period lasted for 42 weeks from 3 to 12 months of age. The results showed that during
the 0 to 18-week period, there were no significant differences in the growth performance between the two groups. However,
from 18 to 42 weeks, the test diet group exhibited significantly higher average daily gain (ADG) and feed efficiency (FE)
when compared to the Labdiet 5081 group. Overall, from 0 to 42 weeks, using the test diet resulted in significantly higher FE.
In the blood physiological study, the test diet group showed significantly lower red blood cell count (RBC) at 9 and 12 months
of age, but it still fell within the normal range. In the blood biochemical study, the test diet group showed significantly lower
total protein (TP) at 6 months of age and lower creatine kinase (CK) at 9 months of age, but these variations were attributed
to environmental influences. In conclusion, this home-made Lanyu pig diet can effectively replace the Laboratory Mini-Pig
Grower Diet 5081. Furthermore, the test diet reduces the cost per kilogram of feed by approximately three times. Feeding
both types of diets to Lanyu pigs resulted in similar body weight, growth rate, and backfat thickness, and showed no impact
on blood physiological and biochemical characteristics. Additionally, the test diet demonstrated better feed efficiency, making
it a cost-effective alternative.

Key words: Lanyu Pig, Growth performance, Physiological value.
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