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10 &2 - DLFoR — KGR R IR - DURSESBRFT B R 2 I THZ A7 S iEhioR - &aZkehi k2t
SREEHERLZ - 4 BBV AR R TR 50 ~ 75 5 100% > 5558 5 (EREFRAH A 100% HUCAHFEINER AT 15 mg
HIRIREES 2 (B SR a5 ©) - ARSI TR - B 128 » SRS
FHEE B 17% BGHAE 2,900 keal/kg » HAE# R NRC (1994) EHp =B S50 © slbaiiif g2 idny
e N TEIREH 16 /N6 -
IL JHETEH
() #SEE R EEMRE

1. SERRR A M AEH S IFEEE » DU E R a1t -

2. BAETRAEGHMYEE KA EWERIR B E SRR SHEERE - RFERREEAR
EHEER - EHEES KERHRER -

EHEER (%) = (HEER/ EEHE/ EERE) %100 -

EHEER (g/dhen) = (EHEER x PHIEHE )/ 100 -

fARHAER = EHERHR B R/ EHEEE -

(i) &Em'E

1. B S E 20 FH > NE &R E - S (Haugh unit) R E=EBHD » ERmEHEBEE
R ~ BRI R R (SR ) BE

2. FEFREAE - DLEESLE N E] 5 RIS E) = EE % (HT-8115D) » DB # L BEEEE » $lilw= L -
HETTER AR S 2 HE -

3. ERYEEMIE ¢ {K Nordskog and Farnsworth (1953) 2 J77% » fEEERY#s ~ Sl KRB Hl— R &7 (5
PrEEcifE ) » DLHBEREHOAES ( FHK - HA) AR 2/ NG 3 i EEEN =R E 2 FEEIE
ERERE -

4. FERLEER © HEMNEE  RREGERE - UEtEERELHEEZ O -

5. EHZEIREACHE © FETH R  EHER/KFENINERES (FHK » HA) F HHBREESSE > I
RIS 2 1 5 8 R A B A R 52 [ BR 17 (Haugh, 1937) -

ZEECEENY (H. U) =100 x log [H — 1.7 (W) + 7.6]
H=EAS% mm; W=(EH" g

6. EEEAMMIE - HUESMK Lyon ef al. (1980) JiAL Az ( HAE f - MR-12 > Japan ) #7747 B E &=

SEIE (L) ~ 4L E () s tfE (b) -
(i) HEEERES
SeEF S PHE o DT E SEME - BFEHERN 100C/AC e 10 — 15 776#% » HlEES

o BUHYIRE 1456/ - BT 60C OB E 2 me PR 1L o SeFESE 24 A > FHEIIE 23 — 63 %2

[ o HETE HETA R ~ 0% - S BB EF 40 ]/ 7 o6 1 o REE 7T 0 RRE (-

2015) -

(v) MRS
SERAS I A TER I - TR AR 6 012 - FARFEAFARERIM 5 mL - &CHkC) (1,700 x g » 15 7348 ) Firfs

ZIME > BFEER -20°C 42 BB DL R E AT © DA2 B B4 (B3 1768 (Automatic Analyzer, HITACHI 7176A >

HA) i Ha&nE - 48 - IRERE - SaEEEE - =R HHEE - SR a s -

(v) sEgEE R ERT T - INARFTE B RHEEE 0 ik AOAC (2007) J77AHEI T TER (£ 2) -
L &EEt53 M

sl B T 15 BB EORHBR A SAS EAEHUAG (SAS, 2002) #ETT 70 A1 » {5 A — A 4R PR f =X (General linear model

procedure, GLM) #E{ T8 7 347 » WIFHIZE S (P < 0.05) » FHLUE/NFEITHI(HE (least squares means, LSM) #E{T £
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PR BRFEZZ B LR © el BRATIS BRI AR5 IE (Chi-square test) EEBEHZEFME (7 > 1999) -

* 1. EHpE SRR T B R

Table 1. Basal diet formulation and compositions for layers during laying periods

Layer after 18 wks of age

Ingredients, % %
Corn, ground 67.20
Soybean meal, CP 43% 22.40
Fish meal, CP 65% —
Soybean oil 0.60
Wheat bran -
Dicalcium phosphate 0.90
Limestone, pulverized 8.30
Salt 0.30
Choline choride, 50% —
DL-methionine 0.20
Vitamin-mineral premix a 0.10
Total 100.00

Calculated value, %

Crude protein 17.03
ME, kcal/kg 2,903

Calcium 3.65
Available phosphorus 0.29
Total sulfur amino acid 0.61

Analyzed value, %

Crude protein 17.16
Calcium 3.66
Total phosphorus 0.57
Total sulfur amino acid 0.71

* Supplied per kilogram of diet: Vitamin A, 16,000 IU; Vitamin D,, 2,667 IU; Vitamin E, 13.3 IU; Vitamin K, 2.7 mg; Vitamin
B,, 1.87 mg; Vitamin B,, 6.4 mg; Vitamin B, 2.7 mg; Vitamin B,,, 16 pg; Folic acid, 0.53 mg; Calcium pantothenate, 26.7
mg; Niacin, 40 mg; Choline-Cl (50%), 400 mg; Fe (FeSO,), 53.3 mg; Cu (CuSO, * 5H,0), 10.7 mg; Mn (MnSO, * H,0),
93.3 mg; Zn (ZnO), 106.7 mg; I (KI), 0.53 mg; Co (CoS0O,), 0.27 mg; Se (Na,Se0,), 0.27 mg.

*2. EHEREESBIEREERNI OIE (% 0 BRETE)

Table 2. Diet compositions of layers in brown rice feeding trial (%, as fed basis)

Replacement of brown rice to ground corn, %

0 50 75 100 100 + xanthophyll 15 mg/kg
Crude protein 17.16 17.23 17.30 17.11 17.34
Calcium 3.79 3.82 3.96 3.83 3.64
Total phosphorus 0.71 0.68 0.69 0.70 0.69

R
L EEE

ZPRl17 SRR IV IR B EHEE EVERE Z 2 B3R 3 Fior » B 12 e IR - ZESEPREHER 100% HY
REKRZ AR (CRAIIEORIESRR ) > HEARERE - EHEER - EEENFRHAERIGEERHEL
RO — 75% =& Ry7E (P < 0.05) : ReEELEERNA FERE KU ELBIpE Bal 2 RIAHAT - SUBREUR - SIS
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5 HEoR A AR AR T FORAY 75% (B ERERY 50%) » #EEEEMRERIFE IORMEME - HHUT 100% FoK
TEFRREHY o

Rz 7e S 1EH > DRECRIREERFARE T 2 IR ENEE - HHEAR - FERAARER - EEXR
FIEERERES RS B8 (TR - 1973) - FEHEF A (2010 D& 10 — 20% ERPREVAIRER G 5 - ¥
RER -~ EENRE - EEMIRHRERIEBEPE - S0 @INEA 2014) UHsethfst - EHERES 20% Gkt
KEaHE 30 38 > FEIRES EIBREREER - KIFETFE A (2012) 8167 31 — 61 MiREHES 40% EIRHER (LIHL
fR60% ToK ) » S EHFRR AR MEEREHE N > SRS RFREAETES - BUriES SRR
KRl EREENEENRE - Ll ESEm ARG R -

3. DAERD 17 SRR IR BRI s R B R A B I RE 2 8
Table 3. Effects of dietary replacement of corn with brown rice and supplemental xanthophyll on laying performances in
hens during 23 — 35 wks of age

Brown rice replacement rate, %

Items SEM
0 50 75 100 100 + xanthophyll 15 mg/kg

Feed intake, g/bird/d 92.77*  94.98"  92.07° 89.81° 89.78" 0.51

Hen-day egg production, % 84.95°  85.64° 84.33" 79.31° 78.24° 1.28

Egg mass, g/d/hen 46.29° 4877 4554 41.71° 41.82° 0.74

Feed conversion (feed intake/ egg mass) 1.86° 1.83° 1.86° 1.97° 2.02° 0.04

Body weight change, g/ hen 65.30 88.85 84.58 54.80 81.10 22.25

“® Means in the same row with different letters are significantly different at 5% level.

Il EHEPELE
2R 17 SRR RV TR B BT E 2 2 B UIR 4 Por - #HEEE - EREEE - EREE - REE
S R E TR B » R O — 100% SUFRRANE SRS S AUITRIEAMAEIE - Fom UKL ok
£ 100% N EEE AL 5 THEME o DEERIR T RN T BB EAZ R B REENEE > ME=ESE
N2 E - EAZKEMABEESENAEE (a(f) KEEE (bE ) BRIV TORELBIRTIS IS E K (P <
0.05) = {HAEF K 100% FEMER AR - IRIIEEEREAT 15 mg oA RIKIE B oAy 4L G5 Bl e 0 Ul Bl R 4H
FHE - RKEESEE A 2012) tHFTEUR @ BEZ SRR IR & SR M BESE R L - BESREAI
BREEIR(E - (HER GRS EE AR 252048 - e R A mwm B A — 2t - Rk = B E o R1YE
HBEUENEEPEERRR  DEE S ORHEBSE IR (FoRRIN) RERga RIS -
RACZFNR K ERHEZEE S KRN EEREFE > HPBHESZE/VES 1% B-carotene ~ 7%
zeaxanthin J7 34% PB-apo-8-carotenoic acid ethyl ester (ACAEE) (Roche, 1988) o A EtbafEGale &t KU kIR
HARRAEOCRITARKEESCURIGER - W RENHMIE AESEZRY) - R RSt BRI
AR TP AT BRI S S s 0% (JiiSF > 2014 5 Pérez-Gélvez et al., 2008 ) -
I BB 517
29017 SRR FOR B E e o8 FRER 5 - BEEERET T SRR AU LR & A R R
2E53 (5 — 743 ) EorELavHEEES (P = 0.054) 5 REE R BEE MR EUREL BRI PR - (EIRMEEE
EORANFEZ M EEE  HetEir g otbBERS (P < 0.01) 5 FEERY (KR LA FoR4H 2 BB ERY
s HREERE © BRSPS R B DU GAE ( FOREE ) SR e S URAE AR IEE S R4 2 BN S
Bttt BnEREEGHERENE B R E LY - BT8R - BER 5 ERER  HEEE
FORMEESFEZIE (5 — 77) SE/\B O RNMRAOCRZ HBEZETH  (ERFARABEZT » BEERKEL
AELBIHE = A BRI AR B2 Y (P < 0.01) -
SEEm RN BN BT (HEBEMEABTTEREEAZEE £ » BT AR 762K B ER ARR
I ZIEYE (Dua et al., 1967) - FAGRERGERBUR - RLESCEGHBPENEEHEZE » HEDESZR
EEEZOIENR  REEHEEHELOE M OHEEEEERS  Brite &Sm0 EEgH
RREEE 2 OHERERA - PRASSLEEER (2015) fi5 HH BARR (0) 8 5 T 1 = I R i S A 1
IV. R4 LE
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EPRL 17 SR IR E R MR E 2 B 6 Frr - EEEERE P RORAUREE IR AR R &
AR - RER ~ RKIRE - SIEERE R =R H R SR - RERse S RUR IR HE S $%5 X ik & 24
& (P<0.05) -

bR G DB ROR ER G E HE NG A S IHE R B A A0 ~ EEE T ~ IRERSE - SEELEIRT K =B Hm S
S8 I BUAGERGE AT - IR E TR B R ERE S EMHIATE - AR NE R R g E R K
EEfEBYMnTSEE B8 hiEE (EEEFEA > 2010 ) - ABRTERREEIMATR
S 55 e S S B IR T EE AR 2 BRI R R R §5 i & 8 2 4558 - Hn P Es SR
HEMFERBEUBFERERIEET (R 4)  HPEREIORN S ST - HiEU/EERNE &8l T iyE &
EAMAE RS -

F 4 BARRERAMIESRESHERELE 28
Table 4. Effects of dietary replacement of corn with brown rice and supplemental xanthophyll on the egg weight and egg

quality of layer during 23 — 35 wks of age

Brown rice replacement rate, %

Items SEM
0 50 75 100 100 + xanthophyll 15 mg/kg
Avg. egg weight, g 55.60 56.67 54.60 56.52 53.77 1.33
Egg breaking strength, kg/cm’ 2.58 2.57 2.20 2.13 2.29 0.18
Shell thickness, pm 36.16 35.25 34.16 34.33 34.91 0.78
Egg white height, mm 6.39 6.57 6.31 6.18 5.73 0.41
Shell percentage 12.45 12.64 12.65 11.79 12.12 0.35
(shell weight/egg weight), %
Haught unit 92.63®  98.58° 92.78°  88.92° 88.27° 322
Yolk color
L value (light degree) 54.00 53.12 56.78 56.76 53.83 0.85
a value (red color) 6.98" 3.04° 1.18° 0.05¢ 7.13 0.25
b value (yellow color) 41.76" 37.21° 31.52¢ 23.41¢ 41.26" 0.78
ab,cd

Means with different letters within the same row are significantly different at 5% level.

TS, MOREUIOR ORI R R E B fEma Lo

Table 5. Effects of dietary replacement of corn with brown rice and supplemental xanthophylls on panel test of egg

Brown rice replacement rate, %

Score P-value
0 50 75 100 100 + xanthophyll 15 mg/kg

Percentage of flavor score, %

1 0 3.70 0 3.70 0 P=0.054

2 7.41 7.41 0 11.11 7.41

3 3.70 14.81 33.33 22.22 0

4 14.81 25.93 29.63 29.63 33.33

5 29.63 29.63 22.22 29.63 25.93

6 37.04 18.52 14.81 3.70 25.93

7 7.41 0 0 0 7.41
Percentage of color score, %

1 0 0 3.70 14.81 0 P<0.01

2 3.70 7.41 11.11 33.33 0

3 3.70 25.93 37.04 29.63 0

4 65.41 37.04 25.93 14.81 7.41

5 55.56 22.22 14.81 7.41 25.93

6 18.52 7.41 7.41 0 40.74

7 11.11 0 0 0 25.93
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Table 5. Effects of dietary replacement of corn with brown rice and supplemental xanthophylls on panel test of egg (countinued)

Brown rice replacement rate, %

Score P-value
0 50 75 100 100 + xanthophyll 15 mg/kg
Percentage of tender score, %
1 0 7.41 0 0 0 P=0.089
2 0 14.81 22.22 22.22 14.81
3 11.11 14.81 29.63 25.93 14.81
4 14.81 29.63 18.52 25.93 22.22
5 29.63 18.52 11.11 3.70 14.81
6 37.04 11.11 18.52 22.22 29.63
7 7.41 3.70 0 0 3.7
Percentage of acceptability score, %
1 0 7.41 0 7.41 0 P<0.01
2 3.70 0 7.41 7.41 11.11
3 3.70 14.81 25.93 29.63 3.7
4 11.11 29.63 29.63 40.74 14.81
5 22.22 33.33 29.63 11.11 29.63
6 44.44 11.11 7.41 3.70 33.33
7 14.81 3.70 0 0 7.41

Panel test was scored on a 1 ~ 7 point scale (7: very tender, intense or like and 1: very tough, blank or dislike), and changed
into percentage.

6. MORHUEAR RIS R RESHERMR A LE 2
Table 6. Effects of dietary replacement of corn with brown rice and supplemental xanthophyll on blood characteristics in
hens during 23 — 35 wks of age

Brown rice replacement rate, %

Items SEM
0 50 75 100 100 + xanthophyll 15 mg/kg

Glucose, mg/dL 243 239 261 254 263 12
Total protein, g/dL 5.38 5.76 5.75 5.45 5.33 0.17
Uric nitrogen, mg/dL 1.05 1.03 1.75 1.38 1.58 0.32
Total cholesterol, mg/dL 128 131 141 128 132 14.22
Triglyceride, mg/dL 1,604 1,380 1,779 1,728 1,421 188
Calcium, mg/dL 22.25° 21.96° 22.25° 18.86° 18.75° 0.73
Inorganic phosphorous, mg/dL 498" 5.02° 5.53" 3.95° 3.97° 0.46
a,b

Means with different letters within the same row are significantly different at 5% level.

W A
DL dfill 17 Sk og 2 U IOR U i 2 B AR e B B SR MR AE - IS ORIV IOREERITE S - GHIRBTR

{bE=EG - WEENEAHHEMTVREZN - BT RACRITREERCE - TERENENS - BOREUT
TOREEBIRELL 50% LUT » WA ARAGERE ©

AGERHH By R Yok R BB UG R C B S SR E L TE - SRR EEE - AFTEM B
HEorat s o AR —HFEGE -
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ZEXR

BIE ~ 5555 © 1971a - FoRERET AR BEENE RS - BEVTE 6 1 54-62

P ~ 155675 © 1971b - BERUE FORBREI NS 325 -« fRA AR KB MIR B2 5t - 2EEFET : 59-
67 ©

P ~ 155875 © 1973 » BEORMUERFOREREIRMEL HE - M~ ORI ERPE RS - 28K
121-132 -

VAR © 1999 - SBgagaTER o JUNEZ CYIATR A E] HAR - 2100 - pp. 73-77 -

TRETE - 2007 - gERPR Z 2B EERAA - BEERFT KA - http:/www.tlri.gov.tw/ EiEPR 2 2B (E{H KA
A files/frame.htm#slide0024.htm.

WA ~ FREERK « SERHER - B - 2014 - ERDTIIRESE SO BB B B AL R B VE 2 I - h & (U T
43 1 284 -

fiAnle ~ FREERK ~ SRR ~ 2HTT - 2015 - BRI SRS B R e VA A R MR MR S22 - i &st (BT
44 1279 -
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Effects of dietary replacement of corn with Taichung Sen 17

brown rice on laying performance and egg quality of Leghorn
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Abstract

Experiment was conducted to study the effects of dietary replacement of corn with Taichung Sen 17 brown rice on
laying performance and egg quality of Leghorn layers. A total of 200 twenty-three weeks old layers were randomly assigned
into five treatments. Each treatment had 40 birds. A corn-soybean basal diet was offered in the control group and Taichung
Sen 17 brown rice was used to replace 50%, 75% or 100% of the corn in control diets. The fifth treatment was replacement of
100% corn with the brown rice and adding 15 mg/kg of natural xanthophyll. Feed and water were offered ad libitum during
the trial period. The laying performance and egg quality were measured during the 12 weeks experiment. Results indicated
that the daily feed intake, egg production, egg mass and feed conversion ratio were significantly (P < 0.05) decreased when
layers were fed the diet with 100% substitution of corn irrespective of xanthophyll supplementation. Furthermore, the a value
(redness) and b value (yellowness) of yolk color were significantly (P < 0.05) decreased as the supplementation of brown
rice increased. Supplementation of xanthophyll increased the yolk color of eggs from layer fed the rice substituted diet. The
hen fed with both control diet or 100% brown rice added 5 mg/kg xanthophyll had higher (P < 0.05) percentage on score of
acceptability in panel test. In conclusion, we suggest that the amount of substitution of corn by feed graded rice for layer was

50% or lower.

Key words: Egg quality, Layer, Laying performances, Taichung Sen 17 brown rice.
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Table 1. The composition of the experimental diets for the geese between 8-12 weeks of age

CP, % 13 15

ME, kcal/kg 2,300 2,500 2,700 2,300 2,500 2,700

Ingredients, %
Yellow corn 49.25 57.53 65.80 46.60 54.90 63.20
Soybean meal 10.80 13.42 16.05 17.25 19.95 22.65
Wheat bran 28.80 17.90 7.00 25.00 14.00 3.00
Rice hulls 8.00 8.00 8.00 8.00 8.00 8.00
Limestone, pulverized 0.80 0.80 0.80 0.80 0.80 0.80
Dicalcium phosphate 1.60 1.60 1.60 1.60 1.60 1.60
Salt, iodized 0.30 0.30 0.30 0.30 0.30 0.30
Choline chloride, 50% 0.10 0.10 0.10 0.10 0.10 0.10
Vitamin premix’ 0.20 0.20 0.20 0.20 0.20 0.20
Mineral premix’ 0.15 0.15 0.15 0.15 0.15 0.15

Cost, NT $/kg’ 8.018 8.315 8.612 8.422 8.724 9.027

Calculated values
Crude protein, % 12.96 12.95 12.93 14.94 14.94 14.95
ME, kcal/kg 2,300 2,499 2,699 2,303 2,504 2,706
Crude fiber, % 8.70 7.88 7.05 8.68 7.85 7.02
Ca, % 0.78 0.78 0.77 0.79 0.79 0.78
Available P, % 0.41 0.40 0.39 0.42 0.41 0.40
Met, % 0.22 0.23 0.23 0.25 0.26 0.26
Met + Cystine, % 0.45 0.46 0.48 0.50 0.52 0.53
Lys, % 0.78 0.81 0.84 0.93 0.96 0.98

Analyzed values (n = 2)
Crude protein, % 13.910.18  13.810.41 13.6 £0.02 15.710.41 15.4+0.37 15.6 £0.04
Ether extract, % 2.810.04 2.6+0.07 2410.07 2.54£0.03 2.510.01 22%0.13

' Supplied the following vitamins per kg of diet: vitamin A (retinyl acetate), 20,000 IU; vitamin D, 4,000 IU; vitamin E (DL-
a-tocopheryl acetate), 40 IU; vitamin K5, 6 mg; vitamin B, 4 mg; vitamin B, 10 mg; vitamin B, 6 mg; vitamin B,,, 0.06 mg;
nicotinic acid, 60 mg; pantothenic acid, 20 mg; folic acid, 4 mg and biotin, 0.4 mg.

* Supplied the following minerals per kg of diet: Fe, 150 mg; Cu, 22.5 mg; Mn, 120 mg; Co 0.38 mg; Zn, 75 mg; I, 1.3mg
and Se 0.23 mg.

* The price of feed ingredients (NT $/kg): yellow corn,7.32; soybean meal,12.74; wheat bran, 5.90; rice hulls, 7.00;
limestone, pulverized, 2.00; dicalcium phosphate, 14.10; salt, iodized, 4.50; choline chloride, 50%, 37.00; vitamin premix,
210.00 and mineral premix, 44.00.

" Mean t SD.

L &Etorth
AR 2 x 3 /IR TaEt o DLadiE P E B E B RE B£8R » TR Yy = + 4, + B, + (4 x B);
+ ey A, (RFAHEEERIE - B, RFAHEERE > 4, x B, il EABERTFHERHHER T X EAEHZE > & Al
FotZ20UE - SABRERHE F SAS it E2E#kiE (Statistical Analysis System, SAS, 1996) - {# ] —fiedg MR IE
(General Linear Model Procedure) {74 J7734ft » Ui LA Tukey’s Studentized Range Test P #4402 72 SAEE 1 -
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Table 2. The effects of dietary crude protein (CP) and metabolizable energy (ME) on growth performance of the White

Roman geese from 8 to 12 weeks of age

Item Feed intake BW gain Feed conversion ratio
(g/day/goose) (kg) (feed intake/ BW gain, kg:kg)

CP levels, %

13 285 0.89 8.97

15 288 0.93 8.67

SE 4.14 0.03 0.25

ME, kcal/kg of diet

2,300 304° 0.94 9.06

2,500 282° 0.87 9.08

2,700 275 0.92 8.37

SE 5.07 0.04 0.30

“® Means within a column with different superscrips differ (P < 0.05).

Veldkamp ez al. (2005) 45t G MRAE BAVIR(R - KHER B BA B LTRSS - fEER G T » ffE
ME i 3,250 3f[# £ 2,500 keal/kg - {5 4 — 8 #ifc £ 2 SIGHYE H EPRHR B EE 273 £271 318 g (1255 > 2004) »
gl ME S &1 3,000 (K% 2,400 keal/kg > JR{#E 4 — 8 i (1 28 SHSHYE H BRI R R L 274 25 £ 317 g (Wang
et al., 2019) - AslEp A MLIHIEE R - 6K ME & 81¢ 2,700 F0% £ 2,300 kealkg » 8 — 12 18 B 4 S IEAVE
HEREETE 275 $271 % 304 g - &7 ATl - 8 — 12 i 0 SISV R BB ZEE T ME S EAYZE - Morris (1968)
fath > EERTEENREERNPERRE - BFUANRBNEREEAVAET > LUNRASEEERK - #ENFE
ERGEAT - 4 — 2 ERAESIERAE AT EETK > WA EAEEFAEIREER - 72 303 g/ K /#E2
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Table 3. Growth performance of the White Roman geese from 8-12 weeks of age

CP, % 13 15

ME, kcal/kg 2,300 2,500 2,700 2,300 2,500 2,700
Body weight at12 weeks of age ~ 5.14%0.151 5.12+0.13  5.18%0.14  524%0.12 5.14%0.02 5.16%0.12
(kg/goose)

Feed intake (g/goose/day) 294+ 18° 287+ 12° 276+ 13° 3141 19° 277+13° 275+ 8
Body weight gain (kg/goose) 090£0.13 0.85%*0.10 0.92%£0.13 098+£0.12 0.88%+0.02 0.92%£0.15
Feed conversion rate, FCR 9.20+0.72 9.55%£0.79 8481091 9.04+096 8.69%0.37 848+1.18
The feed cost of BWG, NT $/kg’  73.34 78.61 72.34 75.56 76.89 75.55

' Mean * SD.

* FCR = Feed intake/body weight gain.
* The feed cost of BWG = The cost of feed (NT $/kg) x Feed intake (kg/goose) / BWG (kg/goose).
" Means within the same row with different superscripts differ (P < 0.05).
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REHPEEE RATERT 47.2% © &8 LATHL - FEE R T - 4 — 8H18 — 2 B O ESNIEAHLVREE -
HIREHERFIA RATERT 50%  HIEbHESR - W& EZeE DAV EERRAMER - EEENRET
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Fig. 1. Body weight of the White Roman geese between 8 and 12 weeks of age.
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Abstract

For goose production, two stage feeding model, 0-4 and 5-12 weeks of age, were recommended. The body weight of
White Roman goose at 8 weeks of age can reach 80-90% of market boy weight. The nutritional requirements of meat goose
may be different before and after 8 weeks of age. A total of 192 White Roman geese, 8 weeks of age, were used in this study.
Feeding trial during 8-12 weeks of age was used to evaluate the effects of dietary crude protein (CP) and metabolizable
energy (ME) on the growth performance of goose. The 2 x 3 factorial experiment was used i.e., two crude protein levels
(13 and 15%) and three metabolizable energy levels (2,300, 2,500 and 2,700 kcal/kg). The results showed that the levels of
dietary CP had no significant effect on feed intake, body weight gain and feed conversion rate for the geese between 8 and
12 weeks of age. Nevertheless, the effect of dietary ME significantly (P < 0.05) affected the feed intake of the geese, but
had no effect on body weight gain and feed conversion rate. The feed intake was decreased by the increase of dietary ME
intake. In conclusion, White Roman geese providing CP 13% and ME 2,300 kcal/kg diet ad libitum can obtain a good growth
performance. As for production cost, the increase in the feed ME reduces the feed cost of the goose between 8 and 12 weeks

of age, but the feed cost of each group was all higher than NT$72 /kg.

Key words: White Roman goose, Crude protein, Metabolizable energy, Finisher period.
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AT A ECRA S PHBANA A BEAGERLE
3 il 'Fiﬂ%i%’:ﬁ?‘(”

B MERY EBEY MERY R Rag 0

WefFEER : 10852 12 H 13 H 5 B2 HH - 109F3 A5 H

W B

AT G ERES A R RE - SRS AR O & SIS ERE MR 22 - SUBREE 527 #lE
(37 £ 50 it ) HEESIGHE > FH LPUWE ZEEREEIECE A FDRE (12°C ~ 16C ) RATEIRE (50% ~ 80%)
ZREEEES — I HEZEAW > WRBEFEREETEES R AE(F#F3ESH) BHE(F#FOES8H) KC
HFEFIZEILH ) 535 2 x 2 x 3 = 12 fRm B EI TR N -4t 0T - $ERETR - A BB KBS i
BT EEREEFRBEEERERET > e HERE B ANEEEREZBR - R LIERE T - 265
- ZIREPER - B PRIIEIRIL TR - (E5m B S22 - B HEEOREFRE 16 CiREi% -
Mg C AR 12CRHEARSSAEBIH LR (P <0.05) - ft5h - B 2HIHE: C AT ZFHR L H
ANEHWHEAR (P < 0.05) - {HAFH A HARSFHIRIRIL TR (P < 0.05) - fEEEIEME ) - B HEELBFERE
12°C R EFARER A 50% 8HE 2 BRI - HAHBEE RS 12°C R LRI 80% & Z Bl B R 167C
KSR 50% G 2 AR #EG H ARG E (P < 0.05) - GEFAHBIRE 80% pnif 2 M B (T BN E
50% RREEAEE 7 HERARE (P < 0.05) - &7 LATHL - SEiGH SRS E 2 EF AR E > MENFEIHERSHY
RE AR BRI ER 2 7 HERSEISHEE © R R IR B R RS2 R R AR - 485
ME @ FEELEHEISEEREAHEDRY » ERAEREMH R 80% ORI 16°CHRET > MR /D RIEFH
ISR E L - Dl BT E R b ka -

BRI - HEESHS - WHEMIR - BEERE FERE - FEHENRE -

i

S RHFEMEESY) - BN R TR O RSN - ISEER CRE B2 REEER - B2 FREHEK
BERRTE  MEWERIERNE  ERETE PR EE N B AEBM bR e E (2%
2008; Hester, 2017; Mitrovic et al., 2018 ) - §§fEE AREE 2 EEISFEIEEE - EEB MEAERFEENZPE
Mg  WSTEE A 5 G RS AV RRE - NILE RS BAES] R B R EHAY— IR -

THEE (A i B B RIN R Ry RE RS RS R R HENRE - I 2 SR EIEA E R AR E BRI HIR
Ko KB ERFLE N 22 A e - (E 2R SR E IR R - /Koy 238 i 0 - GEEEN pH ([EHYE » &
TERSHEEIIN5E - SIREMRAGRVEL - BEYEN B BRRMEIEE - RES0hE > R ESAERIEER
AR D I BRI I RR AR R LE - T IIARAGSE LR (Brake ef al., 1997; Hester, 2017) - FRAGSE & HIERE SRS By
23.9C - @z R EIRRHIPHGRIER E - (ERFEEAR - B4 (E# S RS ERIEE L I T (Rocha et
al., 2013) - Ky 7 {IHIEGHSEIRIANE B8 - HEEAKNIRIGE 5HEFURELUT R - (IR 0CE& - &
G52 R RHIEE R R WHEAETT (Rocha er al., 2013; Hester, 2017) - {7 =MENREMEE - B 55 EERR A

|

() TR R B g Em BT e f 56 2633 5% -
Q) THbtERE B g EE T LY -

3) TR B g E R BT B R T

@ TEIRE#Z E g EmEA R T = EE Y -
(5) TTRbE R B G wm AT 1T o fr -

(6) #EA/EZE » E-mail: tpa@mail.tlri.gov.tw ©
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EANERASIEE - H55REE  JREEE > EREEET » ENKSRBEECREN K > [REESKEZ
& 8 2 B3R (Brake et al., 1997; Samli et al., 2005; Rocha ef al., 2013; Hester, 2017) -

HRAISTEE TR 2 BRI Fe AR E ) - RSB A 0 # SAEEERST A ERE - JRIE SRR Z fF
PR PR G RE H R B R I B AR 2 2 > TR N G 2 2 IS E M LR i 2% -

M A

L slREhy) s e

SBAEERETEEEZEGm AT LEEEES R 2 407 EYECESIE (ERIEH
RERBRBTEREEZBGEERE tREEESERIVTGE R EHZ B EA - OERST - &6l
HENFE 10607 57 ) - $EEMEE R 37 2] 50 ik Z[H > AREER 11 4 TEIGEIEN BB IER IR IR
W5 SRE VL FEREGUKS (LA - eI HEDE 18% - S &R R 2,700 kealkg 2 FEEMEHE (£
1) WCHAEEERAT | H 580 2 REEE AL FoK&/ NATE s THVIES - B b1R 2 SERS IG5 = R A Bl
& WEsAEEAEF » IREEE A E - KESEL 1 m - FEREEUEBHER 1.1 x 1.1 cm §8H
ZAEEMEIHE - EREER 03 m/ & - BEISN B NETE 1 0 PR 24 /NI - e 2 E S 20%
REBRE =2 Ky 2,900 keal/kg Z EHEGINE (R 1) > Bk REUK(EE] -

® 1. SEREfEER

Table 1. The composition of experimental diets

Ingredients Gosling diet, % Laying diet, %
Yellow corn 61.60 57.35
Soybean meal 29.00 25.70
Alfalfa meal — 2.00
Fish meal 3.50 2.50
Oyster shell — 3.50
Molasses 3.00 3.00
Salt 0.30 0.30
Dicalcium phosphate 1.30 1.70
Limestone, pulverized 0.70 3.50
Choline chloride, 50% 0.10 0.10
DL-methionine 0.25 0.15
Vitamin premix' 0.10 0.10
Mineral premix’ 0.15 0.10
Total 100.00 100.00
Calculated values

Crude protein, % 20.00 18.00
ME, kcal/kg 2,900.00 2,700.00

" Each kg premix containing Vitamin A, 10,000,000 IU; Vitamin D;, 2,000,000 IU; Vitamin E; 20,000 IU; Vitamin B, 2 g;
Vitamin B,, 5 g; Vitamin By, 3 g; Vitamin B,,, 0.03 g; Biotin, 0.2 g; Vitamin K, 3 g; D-calcium pantothenate, 10 g; Folic
acid, 2 g; and Nicotinic acid, 30 g.

* Each kg premix containing Cu, 15.0 g; Fe, 100 g; Zn, 50 g; Mn, 80 g; Co, 0.25 g; I, 0.85 g; and Se, 0.15 g.

1L slBanss
B AU R 2017 S22 H 23 HE 5 H 23 QAR ZME 527 15> o7 5 (Bl bt U EE - 80 EFE
e R E & DA RN S KBUM BRI o B (RIGU S 2 B i oy Bo A R REERE (12°C - 16TC)
FARENRIE (50% ~ 80%) ZEFRRIF - (73 — 1l HEEAW » IRIBFHEFEREHEES B AH(FEFE3IES
H) B (f#F6 £ 8 H) Rk CH (f#fF9 £ 11 H )3 flpmBE 750 -
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T HUEERITEE - R EINETIFE RS » IR A SR ~ (s - BRI AMEH ﬁHXlHjﬁﬁU\Eﬁ%
{EARAETTHERANE - WAL GROHMRIASGHEE LR - 2200 Ry 4 (EFE B e e WEA LR R A - E 405
BBk 1 —7H 8 — 25 H ~26 — 28 HE129 — 30 [ » WE(LHA 4 {EPS BT RS 53 51 B 99.8 995 99.2
98.8 °F » tHENRERI I E R 65 ~ 70 ~ 75 ~ 80% - AWFSE 7 HAETTHRE - WAEED RH2iiE - M5E KT
FRSE T bR - RSSO R R R HIRRAEIE TR - AWEES 14 HEFRET A THE » & 2 B —XFEEEA
s 26 KHIE -

0 M
(i) FERE (%) (FEFAEEEEHFEREEER )/ #FAEEESR x 100 -
(i) =ZAFH (%) * ZHEEE/ AEH x 100 -
(v) SZAFEWEE (%) © HBEE/ A5 EH x 100
(v) SAEEIALER (%) - B/ AZEH x 100 -
V) FHARARIETER (%) - WIS 0 — 7 HIRARSE T 2 A8/ A&EE x 100 -
o) FIREAIRRRIE TR (%) + W EHARISE 8 HAEMARSE 2 MR / AEH x 100 -
Gi) 7 HETEER (%) ¢ (7 HERRSE — 1SRG E ) / HIBERSEE x 100 -

1L &5t #r

il B B RHR AT ET 0 T 248 (SAS, 2014) HEAT & st 0 A > (A — A & M 20F2 /5 (General linear model
procedure, GLM) #E1TEE T 4747 » HDAE/INE 7 FE191{E £ (Least squares means, LSMEANS) 515 2 i ChEg H
PR

AEBa LA 3 FEEEF AR x 2 FEEE R x 2 G SR L = B Ry 108 - Hasst o 2 B
Yy =pn+D+ T+ R+ (D xT); + (T xR) + (RxD)y + (D XTxR)y + vy + g
AP Yy o BRE I HEEFEREEH - ) RS EHE - 5k EETFHEEREREME - 5 1EEE 2B
18 -

w o RRATHBUAEREIME -

D, 1 FRE | EFRBURHEAIEERE > i=A(3 —5H) " B(6 —8H)~C(9—11H)-

T, : Fone j EFRERIEAVEERE > j=T (12C= 16T ) -

R, : FE K TREETE AR BB A S0 + k = RH (50% 5 80%) -

(D xT); * FoneE | T RBUR IS j TR R 2 S RUEM -

(TxR)y TR j MR LR B PSS k AR R B 2 SR -

(R x D), : T k MEAFHENRE RS | T RBURIE 2 SRER -

(D xTxR)y, * FomG | FEEHFRBEE IS | MR SR E LR k SR S E 2 SR EA -
Y * TR R B BN B 0 By NN (0, oy) ©

gt FORICGRERE(L (JBTEE ) RIHAARAEMRE > B4 (random error) » H &N N (0, %) ©

e

%2 BARERERE - S AREREN B ESEEERE MR 8 > SRR RE - JRE R
BRE AT REEZAN T Z SR ELE B EEM (P<0.01) » BN TRERREHFRERTIGER IS - (#
FRE SRR RERE S A MEE TR (P<0.01) - BNTEREUR > MELEAIIEEEE (7 RE Y
o EE (P <0.01) - A #HEREE (7 3 — S R) ARBIEERE © FEFHERE 50% i 2 fHEHE 80% A
RIS TEERE (P <0.01) « ZNTREESETRET - FEFFRBEHEREHEES ZmE - HAERE T E R
HysEhnim B - C 4l (fEF 9 — 11 K) FEEAE 12 CRARERRME T > i 16 CrBRaH B & R MR ELE (P < 0.01)
FEMFEERBEE AR HE 2B - FEGEFHENRIE 50% BB (R - (/5] S8 H R B0 R AR AR & (5
FREHRE T EF - EEMEREFREERCE T - RS HEREE 80% S/ D EMERE (P < 0.01)
FEE RS EEF RS E R - ST EHE GRS RE T 2 E - IEe R A E A ERE
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(P<0.01) - ST RIS TIT  AUL(BEFE 3 — 5 K) IR EAET BIREH R AR RS T SRS SR
B4 (7 6 — 8 K ) AL 12 5 16°C 2 GEFPBREIRAE T - SOBREFHIENRRE 80% IEH » WA IE MBS
DI C AR (BETR 9 — 11 R ) FEEEAEREAEMIE 16°C RBEFIEENRIE 50% AFRIRIET - MIReE A e TR
5eE (P<0.01) : BEMTTR > o] SEARERAY A& HPHE P KRR IITIRRRE L7 HRRRIEHRIEEE 80% VA 86 -
FE ST RBEUEIE R T BRI R E Y 2R KA BAL (B 6 — 8 %) CHL(EEE9 — 11 K)
R GETIRRE 16°CIRIET » HECERCR T NI - 2R B - AR - SR IR
FECHENMIRZ ST - 45 RECTREERE - BRI R P SR =T R AERE T2 R Bt S B A -
(AR AR L SR R MU BRI R TSRV (P = 0.05) » LN - M\ BIRH Lo 7
FERLIEC SRS L7 KO B T (P < 0.05) » 1E A RIEATF KRB 1T BRI & 2 R » 34950 B 40 ({2
776 — 8 %) MESUBEHTERRE 16CHRIME - B C Ul (B9 — 11 X ) BELBEERY 12CRaaRNE
AZEBIHEH (P<0.05) © B4 (#6776 — 8 K ) ARIRREARAARE C 4 (G179 — 11 K ) RGBS R A B
% (P<0.05) - {EAEEF A 4 (BETF 3 — 5 K) IEEAE SHIERRIEC K (P<0.05) -

T2 AEREFERE - RS AHERE Y O ESISEEL E R UMK 2 E
Table 2. The effects of storage time, storage temperature and storage relative humidity on egg weight loss and hatching
performance in White Roman geese

Storage time  Storage temperature and ~ Egg weight Fertility Hatchability Hatchability Early embryo Late embryo

storage relative humidity loss (%) (%) of fertile of total mortality mortality
(°C/%) eggs (o) eggs (%) (%) (%)
12/50 0.77%" 37.26 47.00 32.89 8.30 21.96
12/80 0.43" 51.19 45.82 22.27 5.34 36.51
A (3 ~5d) wer
16/50 0.75% 50.71 47.21 34.13 1.18 24.02
16/80 0.46" 31.42 48.99 22.13 5.33 25.54
12/50 1.08™¢ 50.59 55.14 36.25 10.69 18.52
12/80 0.68 43.45 52.76 33.27 7.12 25.67
B (6 ~ 8d) .
16/50 1.28 57.73 42.25 32.39 13.08 25.20
16/80 0.66" 60.11 65.07 41.63 14.27 12.83
12/50 1.20% 39.23 25.20 12.79 7.04 31.25
12/80 1.03%*¢  32.69 40.37 20.78 7.03 18.81
C(O~11d) ,
16/50 1.74° 37.17 45.50 22.71 8.31 20.09
16/80 0.79°*" 38.94 48.69 34.52 11.50 17.38
P-value
Storage time (d) <0.01 0.04 0.14 0.02 0.04 0.36
Storage temperatures (°C) 0.10 0.50 0.38 0.22 0.53 0.23
Storage relative humidity (%) <0.01 0.64 0.27 0.88 0.87 0.85
Storage time (d) X storage temperatures <0.01 0.14 0.32 0.05 0.06 0.63
4®)
Storage time (d) X storage relative <0.01 0.36 0.21 0.06 0.39 0.40
Humidity (%)
Storage temperatures (°C) x storage relative < 0.01 0.84 0.50 0.75 0.59 0.42
humidity (%)
Storage time (d) X storage temperatures (°C) < 0.01 0.53 0.23 0.15 0.35 0.34

x Storage relative humidity (%)

“bedel Means within items in the same column with the different superscripts differ (P < 0.05).

%3 R EIREA R RS RS AR ENR S O S ISR E 2 28 SRBUNHERE - F#ERER
ERFAHENRE =N Z R G A RS S A2 2R E A (P <0.05) » 3z HLAE ({705 S R 7 AR BRI IR T Z R
FESCIAEF (P < 0.05) » 554E 7 HlRBENGHE 3R G HENRE 2 BN T20E (P < 0.05) - SEIGHIAREE 2 =[NT%C
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SR > B 4H (7 6 — 8 K ) HELUBEIFRE 12°C REFHENRE 50% Ha 2 imElg - HaEigH AR Em
AR 12°C R ETAEENRIE 80% 416G~ IR EAEE(E RS 16°C REFAIENRE 50% 4l& 2 R A EE i E 2 1F
7 (P < 0.05) + A5 REERBUT - PR 16°C REEFHENRE 80% HE 2 mH - MHEFEFRE 16°C K f#FH
BRI 50% G 2 pr i AR EHHEHERRE (P < 0.05) - 1E8EE 7 HiRiR EH#3E > FEFIHENRE 80% 2 A
HIEEFHENRE 50% RIEAEE 7 HiRiEERI (P<0.05) ©

3. FERFERE - RERAERE S O R SIEHIEmE 28
Table 3. The effects of storage time, storage temperature and storage relative humidity on gosling performance in White
Roman geese

Storage time  Storage temperature and storage relative Gosling weight at hatch Gosling weight at 7d 7d Relative Growth

humidity (°C/%) (g) (2) (%)
12/50 95.48" 289.95 206.04
AG~5d) 12/80 94.36™ 276.50 194.66
16/50 94.42" 283.63 201.64
16/80 98.05® 296.88 203.84
12/50 98.68" 276.89 182.10
B (6~ 8d) 12/80 90.82" 289.04 222.13
16/50 89.40° 261.50 193.74
16/80 96.25" 286.46 196.00
12/50 94,32 265.64 184.59
CO~11d) 12/80 96.95" 279.56 189.80
16/50 9474 271.64 188.45
16/80 96.02" 279.91 196.21
P-value
Storage time (d) 0.28 0.09 0.17
Storage temperatures (°C) 0.76 0.93 0.98
Storage relative humidity (%) 0.35 0.04 0.14
Storage time (d) x storage temperatures (°C) 0.32 0.31 0.54
Storage time (d) x storage relative humidity (%) 0.51 0.22 0.14
Storage temperatures (°C) x storage relative humidity (%) 0.02 0.12 0.43
Storage time (d) x storage temperatures (°C) x storage <0.01 0.12 0.08
relative humidity (%)

“*¢ Means within items in the same column with the different superscripts differ (P < 0.05).

THERE BB EMTFLE Z EEIEE  LENRERE T E AENKSTE GRS ERE iR E SR LI %
B [FIRHRERE CO, RER T EEYERRK - Ea R SR RA B Ry » REAIES T B2 8 REFIFRA] -
AR - EFHAERE - EEFss - Wil - EF - &P - 88l EBERETE  H/MrEN T - THiRE
3~ TE MU B ) HUE R E & 22 (Rocha er al., 2013; Heste, 2017) » Tullett (1990) 5 HFHEELERL 18 KK
KIgEE 12% BYRE > AL MENEFE 2 LEL R 0.5 — 2% SSAEHREREEER RN EE LS
FERTEREHIE 10.5 — 13.0% Z & (Meir and Ar, 1991; 2008) » BEZAEEFHARIHYE & A S LR - EREEL
RAEGEFEE A ERZ - ARG I CEARA/K S i fE R D - IR VIR RGEE B 2 A R AL B 2 R AR AR IR
T3 _EF} (Rocha et al., 2013; Heste, 2017) o WiFe3S @I EMEEATE 13 — 16 CHI 55 — 65% MHENEE TRE 10 X »
B ELYTE 1.9 — 2.0% Z i » (Tilki and Inal, 2004a; 2004b) » AGER(E F 2 W) EE A R [EDRE R BRI G
29 % 11 RZKRELIE0.79 — 1.74% 2 [ > BUREEEE AN EFEFGRG T2 AEERREET 4 2L E - SRS
REUR > HEABEEARFERFERESARENREAEEHRH (P <0.01) » HAEBEEGEFEREAIRSINMEE -7 > BT
NIFZE4E S AH T (Tilki and Inal, 2004a; 2004b; Onbasilar et al., 2007) » EHEFEE LT 50% AVAHENEERT > af /b H
TEEEREE (P <0.05) » RSV RIEREA G ER - (HERENERERE A FEFHERERE TEE R T
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K =T ZAZRAER (P < 0.05) < mif A\WHTTE B EEFRE R # B IR S H 20K 57 - 1T S A PR R/ D IR RG 3¢
4 BFEHIRR 7K (Meijerhof, 1992; Brake et al., 1997) » #EEEWIFE RIS A7 E0E B = BV ERT » 1R8I E ]
B HE S A R E DR E L B R B MR (Brake et al., 1997; Samli et al., 2005; Rocha et al., 2013; Hester, 2017) °
A VT - MDA RE EEMEER 2 FRRIFRIN S - #REEEERE A B REEE S
RIS EHEE - ARG 9 £ 11 HAVEEBR L TIHEEERE S A EETEEF 6 2 8 HiEEM[E K
R WP REEEAMA T2 REERNS » #REERFFEREHEELENAEAFEEFE > HESHEE
BRETRCVILER - 7 6 28 HEK 9 2 11 H &L E » B RIGEF 3 2 5 HEE ZLEARE LT
FH¥RE A R 72 M EWEAM S - SRS R e i R - TR M EE L E » 5=
TEARFFERFEAT - 5] Ry U (P < 0.05) - P2 @& WH5ess R B e R AR 2 B L S B Af
R ZIEEREER - BAERIRCRRIRIBSE U RN LR TR A —E Rl (Onbasilar et al., 2007; Gonzélez-
Redondo et al., 2010; Khan et al., 2014; Alpay and Petek, 2016) » Az E@HfE R fE 25 2 B 1945 28 TR R P IR 7 Je AT IR
TEFRUERAE - EESEZ M CMAREIR A 8 FIRE R A e Bt FH W) EE RETEEE - 1) A SEAE B 2 <2 SRl BT
S

WREHEBEERFEEB 7T X > RTHEEQMEEE - ZREAFE - IRg It ERPELG] ~ JETER K
BERRRS > IERRCAE A B E3R (Bagliacca et al., 2005; Onbasilar et al., 2007; Rocha et al., 2013; Hester, 2017)  f£7K&
TEEARRANTSE b o LR ERET 7 RO T 3 RIEEELE AEBI R KBS 58 (Onbasilar ef al., 2007) »
MEERE  HAEHIHLE - ZHEEMR LR SEREEFRHME (5~ 10~ 15 X ) MK (Alpay and Petek, 2016) -
TS ERAFE M 3 REMIIRIETE T > BB AR IS (35 > 2017 ) - RERFREIRTER - EEN
Koy 7EEE e CO, itk » EEEN pH EEE » 5SS S HE 20 (Hester, 2017) - Tilki and inal (2004a, 2004b)
Bt ENEEL EEE T RmE I > BEREEE - ZIREM - ERNESEETF - NS EEEME
(L SliCitip e R EEYE SN - B TIREE ST > i i CESEAIRERESE T - BH{E (Landes) fETEE AT
310~ 17 5 24 K27 48 A B EE B 83.5 ~ 79.7 ~ 64.5 5, 20.7% (Bogenfiirst, 1995) - Pandur and Bogenfiirst (1997)
BISEEIEF 1 — 37 — 98022 — 24 RAVAEAZEHIH LI 71 K 86.7 ~ 81.3 B 46.6%  As{EaiE A7 KRB
W 79 £ 11 HISHEERET 6 £ 8 HEARRZER KB AEHI LR (P <0.05)  f#FE3 25 HEZZHE
e A NEEHIH LA AR 2/ IR E M i A 2 H AR ZE 7R R A B AV 45 5 (Romao ef al.,
2008) - {7 6 & 8 HESTEEAMIEET 3 £ 5 HEAREIN FHARARIE TR 2 (P = 0.05) » f##F 9 £ 11 HEA
RS2 - 7 9 2 11 HIgEETLBEFRE 12CRMEHREET 6 £ 8 H H&HEMHENREREEEHRZ
MBI LE - (EAH &% Ross 308 FEZEAYITSE L TEIZLEISAMIAVAE R » HAEE R RS 12°C IR THEE
TR BHVIE R S48 A BRI LR AR B2 (Pokhrel er al., 2018) » ME-RHVEEF KRB 5 S psoAg B~ Bes L) ~
EEfEH - EOY - EOEBAEREUENLEEENSL - EESE pHE B - EOsERD - s
M TR ESENZR » 2R B R4 A ZEZ (B2 (Jones and Musgrove, 2005; Rocha er al., 2013; Hester,
2017; Pokhrel et al., 2018) - §5FE 7 FIFEAETREI M BIE M A E EHRRERE - HRHEMRZ S EFE S E BRI
BATRROIRE » DRI T T T b R TR

KRB B M RS - THREFE RS FRTE  —RERETRE R 18°C » HERE R 75 —
80% (Rocha er al., 2013) » WFFE ST AR EEFIRAE (15 vs. 18°C ) FER AL HING S B IS 2 W (LIS A (Bagliacca er
al., 2005) > {ERIFHEIFEFR - IR EREEEREDURD Kk - HNGEFEEE 7 RS > BRI EE
12°C (Meijerhof, 1992; Rocha et al., 2013; Hester, 2017; Pokhrel et al., 2018) » #2 SERICIBEANE ~ B - Ui
B~ ERRPETE R FE TR R SRS E - 7 HIREEE & 7 HERH B2 /E B F51E (Ruiz and Lunam, 2002;
Onbasilar et al., 2007, 2013) » HFFEEEIRAF 10C FEEF 9 B 11 KAYHEE A B 2 B % 1 4E 58 &= (Ruiz and Lunam,
2002) © Onbasilar et al. (2007) i7e+5 LIS ERET 7 RUA LG fEF 3 R RELENS 7 HERSE - 7 HERER
Je REEEEB - FTITER T A 7 RIF - GEEDY 12°C R T RS 18°C M A AEBI LR - BgrE &/
ARRGFE &% (Pokhrel et al., 2018) o BN R ZEMEASIS—ME DABERE = A= B8 B8 S LY NBIME 5y B0 KR » RS EE i ]
REE EPELASSREET(E - RIS B - Al RET - MEAE MEFEHERE R LR e
IR BERS MRS IR S R RS EE TS I 7 HEHEIEAS = (P < 0.05) » MERAEEREF RER AEK 7 HER MG
HEE 2 HES (P <0.1)  [FERFEHEIGHARBER - MER 16 CREAERET e RS s aRE bk
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Abstract

The objective of this study was to investigate the effects of storage time, storage conditions on egg weight loss and
hatchability for the first laying White Roman geese. A total of 527 eggs were collected from breeders at their first laying year
(37 to 50 week-old). Eggs were collected daily and randomly allocated into different storage condition of temperature (12°C
or 16°C), relative humidity (50% or 80%) and length (3-5 d, 6-8 d and 9-11 d, respectively). Experiment was a 2 X 2 x 3 =
12 factorial. The results showed that the egg weight loss was increased with the extending storage time and reduced with
the increasing storage relative humidity in each storage length or storage temperatures. There were no difference between
treatments on the hatching performance including fertility, hatchability of fertile eggs, early and late embryo mortality. Eggs
in the group B stored on 16°C had a higher (P < 0.05) total eggs hatchability than the group C eggs stored on 12°C. Besides,
the group B eggs had a higher fertility and hatchability of total eggs than group C (P < 0.05) and a higher early embryo
mortality than group A (P < 0.05). On the gosling quality, the group B eggs stored on the storage temperature of 16°C and the
storage relative humidity of 50% had a higher gosling weight at hatch than those stored on the storage temperature of 12°C
and the storage relative humidity of 80% and storage temperature of 16°C and the storage relative humidity of 50% (P < 0.05).
Eggs stored on the storage relative humidity of 80% showed the higher gosling weight at 7 days old than those stored on the
storage relative humidity of 50% (P < 0.05). In conclusion, increasing the storage relative humidity decrease the egg weight
loss and increase the gosling weight at 7 days old. Extending the storage time increase of the egg weight loss and decrease
the fertility and hatchability of egg. Overall, results indicated that the goose egg stored under 16°C and 80% relative humidity

were recommended. Longer egg storage had negative effects on hatching performance.

Key words: White Roman geese, Hatching erformance, Storage time, Storage temperature, Storage relative humidity.
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Table 1. The composition of the laying period of experimental diet in black swan

Ingredients Laying stage
Yellow Corn, ground 56.65
Soybean meal, 44% 25.50
Alfalfa 3.00
Molasses 3.00
Fish meal, 65% 2.50
Calcium carbonate 3.10
Dicalcium phosphate 1.60
Salt 0.30
Choline chloride, 50% 0.10
Opyster shell, ground 3.50
DL-Methionine 0.15
Vitamin premix* 0.40
Mineral premix® 0.20
Total 100.00

Calculated value

Crude protein, % 18.08

Metabolizable energy, kcal/kg 2,650

* Supplied per kilogram of diet: vitamin A 10,000 IU, vitamin C 2,000 IU, vitamin E 20 IU, vitamin B, 1 mg, vitamin B, 4.8
mg, vitamin B, 3 mg, vitamin B, 0.01 mg, Biotin 0.2 mg, vitamin K, 1.5 mg, D-calcium pantothenate 10 mg, Folic acid 0.5
mg, Nicotinic acid 25 mg.

® Supplied per kilogram of diet: Mn (Mn,0,) 80 mg, Zn (ZnSO, + H,0) 50 mg, Cu (CuSO, * 5H,0) 15.0 mg, Fe (FeSO,) 80
mg, I (KIO,) 0.85 mg, Co (CoCO,) 0.25 mg.
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Table 2. Investigation of egg number across calendar months in outdoor feeding and in-house rearing in black swan

Month Egg number
Outdoor feeding (%) In-house rearing (%)
January 37 (17.54) 14 (33.33)
February 11 (5.21) 11 (26.19)
March 4 (1.90) 0(0)
August 3(1.42) 0(0)
September 23 (10.90) 0(0)
October 25 (11.84) 0(0)
November 71 (33.65) 0(0)
December 37 (17.54) 17 (40.48)
Total 211 (100.00) 42 (100.00)
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Table 3. Comparison of different mating strategies for reproductive performances in black swan

Items Type I' Type I’
Clutch length (egg number) 4.40%1.90 4.17+2.08
Fertilization rate (%) 24.82 1 6.09° 42.23 £ 11.69°
Hatchability (%) 14.88+2.17 26.1114.84
Mean * SD.

' Type I: The experimental design was conducted with random mating (4 cobs and 4 pens).
* Type II: The experimental design was conducted with designated mating (1 cob and 1 pen).
“® Means with the different superscripts differ (P < 0.05).
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Fig. 1. The percentage of time for each behavior spent by in-house rearing cobs and pens after mating in-house.
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Abstract

The aim of the study was to investigate the reproductive behavior in captive black swan. The investigation included
two parts: I. An investigation of the reproductive performances for 16 breeders black swan (8 cobs and 8 pens) in outdoor
feeding. II. Eighteen breeders black swan (9 cobs and 9 pens) were used to investigate the reproductive performances under
in-house rearing. After mating, the time spent for each behavior was recorded. The results showed that the black swans
reared outdoor owned 1 to 4 clutches. Each pen owned 1 to 7 laying eggs per clutch (average number of eggs was 4.17), an
incubation period was about 35 to 38 days, the average fertilization rate and the hatching rate of fertilized egg were 42.23%
and 26.11%, respectively. Reproductive performances of both in-house and outdoor rearing black swan were similar, except
for the number of laying cycle (in-house < outdoor). After mating, the percentage of time for each behavior spent by in-
house rearing cobs and pens were: swimming and bathing in the water (31.83%, 41.25%); feeding and drinking (2.04%, both
cobs and pens); standing and alerting (2.00%, 2.04%); prone resting (30.54%, 30.25%); land preening (33.38%, 24.71%).
The results showed that the black swan reared in indoor house had higher fertilization rate, hatching rate of fertilized eggs
which was beneficial to the management of the subsequent breeding period. The behavior of black swan can be realized by

observation, which could be used as the reference for future improvement in artificial feeding technology.

Key words: Black swan, Reproduction, Behavior, In-house rearing, Outdoor feeding.
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Table 1. Sample descriptive statistics

Project Subproject Quantity Percentage (%)

Gender Male 179 85.6

Female 30 14.4

Age Under 30 years old 6 2.9
31-40 years old 21 10

41-50 years old 79 37.8

51-60 years old 76 36.4

Over 60 years old 27 12.9

Education level Junior high school or below 78 373

Senior high school 85 40.7

University 43 20.6

Graduate or above 3 1.4

Industry Egg duck 79 37.8

Meat duck 78 373

Laying hen 34 16.3

Others 18 8.6

Whether to participate in coaching Yes 176 84.2

No 33 15.8
Confidence Yes 69 33
140 67
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Table 2. Factor analysis matrix of agricultural product traceability system

Feature extraction

Factor Loading

Critical cognition Process awareness Fee recognition

Consistent guarantee system for transparent and traceable 0.841 0.058 0.200
production and marketing information

Agricultural administration organs implement production and 0.802 0.130 0.289
marketing resume system

Only certification can emphasize products with production and 0.754 0.341 0.237
sales history

Ability to trace problems and fast recovery 0.752 0.485 -0.017
Production and sales resume and agricultural product 0.718 0.048 0.427
differentiation

Clarify related issues product liability attribution 0.681 0.452 0.147
Increase consumer trust 0.656 0.636 -0.087
Production following good agricultural practices 0.540 0.377 0.414
Trust the government to do a good job in the production and 0.476 0.291 0.296
sales resume system

Improve operational efficiency 0.133 0.883 0.145
Rationalize production management processes and cost 0.160 0.799 0.272
management

Improve agricultural safety 0.653 0.658 -0.123
Charge for accreditation inspection 0.130 -0.006 0.872

Agree with third party verification systems 0.295 0.384 0.655
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Table 3. Post-factor analysis matrix of agricultural product traceability system

Factor Loading

Feature extraction

Critical cognition Process awareness Fee recognition

Consistent guarantee system for transparent and traceable
production and marketing information

Agricultural administration organs implement production and
marketing resume system

Ability to trace problems and fast recovery

Production and sales resume and agricultural product
differentiation

Only certification can emphasize products with production and
sales history

Clarify related issues product liability attribution
Production following good agricultural practices
Improve operational efficiency

Rationalize production management processes and cost
management

Charge for accreditation inspection

Agree with third party verification systems

0.862

0.825

0.762

0.760

0.746

0.707
0.569
0.176

0.203

0.133

0.336

0.068 0.112
0.141 0.205
0.460 -0.053
0.082 0.361
0.295 0.279
0.451 0.099
0.392 0.390
0.907 0.052
0.828 0.169
0.003 0.907
0.420 0.636

T4 EHEEGE AR MRS

Table 4. Discussion on the relevance of agricultural product traceability system

Variables Critical cognition Process awareness Fee recognition
Recognition of the relevance of agricultural product production 1 0.516** 0.543**
and marketing resume system to products
Understanding of agricultural product production and marketing 0.516** 1 0.374%*
resume system and business process
Certification and charge recognition of agricultural product 0.543** 0.374** 1
production and marketing resume system
# 5. K-Means 7T RHRAEERE T3
Table 5. K-Means clustering final cluster center table
Cluster

Variables

Low awareness High awareness
Recognition of the relevance of agricultural product production and marketing 1.41 2.57
resume system to products
Understanding of agricultural product production and marketing resume system 1.76 3.12
and business process
Certification and charge recognition of agricultural product production and 2.12 3.17

marketing resume system
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Table 6. Number of observations in the cluster after K-Means clustering

Cluster Number

Low awareness 121

High awareness 88

Effective 209

Omission 0
O
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The acceptability of poultry farmers on agricultural product

traceability system
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Abstract

To construct a promoting direction of agricultural policy, this study focused on the acceptability of poultry farmers on
agricultural product traceability system. A total of 209 effective questionnaires were collected and analyzed. The results
showed that most of the farmers had lower confidence on the promotion of traceable agricultural product (TAP), and
only 33% of the farmers had awareness on agricultural product traceability system and business processes. Therefore, the
strengthening of information utilization of livestock farmers is important. The priority is focused on the farmers who are
able to surf the internet, higher educated, young and male to enhance the effect of training. By promoting the ability of TAP
operations and management of farmers, the competition of livestock industry can be upgraded.

Key words: Traceability agricultural product (TAP), Strategy, Management and operation ability.
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Table 1. The formula and compositions of the basal diet for the piglets in Vit E and Se experiment

Item %

Ingredients
Corn meal 67.71
Soybean meal 19.00
Fish meal 5.00
Dicalcium phosphate 1.60
Limestone, pulverized 0.80
Skimmed milk powder 2.00
Whey powder 2.00
Soybean oil 1.00
Salt 0.50
Choline chloride, 50% 0.10
CuSO, 0.04
Premix-Vit" 0.15
Premix-Min" 0.10

Total 100.00
Calculated values
CP, % 17.40
ME, kcal/kg 3,217
Calcium, % 0.94
Phosphate, % 0.73
Available phosphate, % 0.57
Lysine, % 1.13

* Provided per kilogram of diet: Vitamin A, 9,000 IU; Vitamin D5, 600 IU; Vitamin E, 60 IU; Vitamin K, 3 mg; Vitamin B,,
3 mg; Vitamin B,, 9 mg; Vitamin By, 4.5 mg; Vitamin B,,, 0.045 mg; Niacin, 45 mg; Nicotinic acid, 45 mg; Folic acid, 0.9
mg; and Biotin, 0.3 mg.

® Provided per kilogram of diet: Cu, 5 mg; Mn, 6 mg; Co, 0.35 mg; Zn, 40 mg; I, 0.2 mg; Se, 0.1 mg; and Fe, 80 mg.

" The selenium analyzed values of the control and treatment group diets were 0.33 and 1.81 mg/kg, respectively, and the
vitamin E were 51.4 and 103.2 IU/kg, respectively.
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Porcine ELISA pBD-2 57 E4H (ABclonal, USA) » {KHE 8BS R 2 st P i E - FAIHREZE RIE T (Power
wave XS, BioTek Instruments) H[3H » DU & 450 nm 1T 5347 SOREHE A2 2 ik E E 126 - IgA K
IgM &8 > SRABEZRERNNE - FIFPURDRSRE MRS Rt A ST 01T < 4371 LA Pig ELISA
IgG ~ IgA B IgM {40 (Bethyl, USA) » kI ELSE R G~ P BRiRAE - FRIHBEER R 31T (Power wave
XS, BioTek Instruments) ¥|5& > DU & 450 nm 3T 047 KRS HAE -
Giatorth

FHIAMTSE 7 Bl - M ERME R ERGHE N E(LZEE (PR - 55 1 ) BEFEREGRREE SRR (1 -5 8))
(AP 5 1K) » HILRER > Rl Baril (55 6 — 7 Hie ) ~ sl (558 — 9 M0 ) K2l (56 6 — 9 i)
e 53T

AENEG R RS 2 E B2 E% 5T (randomized complete block design) @ EEGERHE A SAS 45t &858 ES (Statistical
Analysis System. SAS, 2002) » FI] F — % 4 14 5 =X #2 F£ (General Linear Model Procedure) 3 7 8% 77 43 #1 » 3 DA
Tukey’s Studentized Range Test [LEREE FH4H M) > 75 ELEEE 1 (P < 0.05) »

Sy -
)/ijk:u+Bi+7}+gi/’k;i:1329394;j:P9Q

E3C B, (ARELE (block) SE > (FAAWIRGE AN Ry 1~ 2~ 3 Re 4 & o T, AR HE (treatment) XY > P
Fo¥fIR4H - Q RpgHaH - e ijk A RAREE -

e RN B

L F5EE R IERE

() FréekHRaE
TRV E B4 2 E R AR B BRI 2 - SENGUERAT R B B4R Y (75 ek
RERERPNEEAE B EEEER - (HEEE SR E R (0.612 1 0.125 kg/ 3/ K ) AERAEIRLA
(0.712 £ 0.083 kg/ 55 / K ) HY#EES (P = 0.09) » For{FAa4a e RIEY/ERBILEAE R E R AR TR E
HEE
NRC (2012) 23R [ f S L ek R Ay 2 8 5 0.15 — 0.30 mg/kg » BEIRFEE 45672 8.3 mg/kg HlifYET
1 W AEE R ERE RMEREA T B2 (Goehring et al., 1984a) » {H Goehring et al. (1984b) R ToK A
RSB AR RO 0 ~ 4 ~ 8 ~ 12~ 16 f 20 mg/kg - FEZEETHE PAHYIE N - 1SR S BEFFEEENRE
A NERVERG - Olivera er al. (2017) > FoR K THIEBEGAIE H Al & & fy 0.3 F 0.6 mg/kg @ TNERITFFETRE
2 NEVES - Al RBUAv&E R - EEAREREP S 2 1.81 mgke @ SR EIMREEE R 1.11
mg/ 55 / K - BT E EA TIEAEE - AR s iR ahny & 2 (1.81 mg/ke) @ AIRE Rl
EREENREZ— -
(i) FFEHMgE
TR E A B A4 R B B FAERS Y EERY R B 2 - HIRAHAY A& HIEE (0.30 £ 0.03 ke)
A= rEER4H (0.27 £ 0.04 kg) AYHEES (P = 0.06) - [LEEZAEL Falifari R e 2B - HRNEFEREERS -
MEZCH LAY E AR =S - SRR IGMEAVE B E K 0.28 £0.04 kg » JVA SRR HE4H (0.23 +
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0.03 kg) HIRESS (P = 0.08) - SAEHT&HISHAL SATIANY 6 H M EAII K 031 ke « BT + SHUALAG &0 F1
TSI, - ST B AR E RS -

Goehring et al. (1984b) 2% Fe s REREHINS ML P A LA ATE » 00 (P R G A B e 1)
TAE 4 1 8 mgkg 21 - AMBFREAEIEATS 181 mg BYVERRIGEN » BARMFRR QR BN E
SIS -

* 2. PEUTEERETIN AR E RS (Rl ) AR I E
Table 2. Effects of increasing dietary Se and Vitamin E concentration on growth performance of the piglets (TLRI Black

Pig No.1)
Items Control group' Treatment group'
No. 4 4
Feed intake (kg/piglet/day)
6 ~ 7 weeks of age 0.5210.06" 0.47 % 0.09
8 ~ 9 weeks of age 0.85%£0.04 0.75%0.16
Whole period 0.71£0.08 0.61%0.13
Body weight gain (kg/piglet/day)
6 ~ 7 weeks of age 0.28£0.04 0.23£0.03
8 ~ 9 weeks of age 0.31£0.03 0.31%0.06
Whole period 0.30£0.03 0.2710.04
Feed conversion rate (feed intake/gain)
6 ~ 7 weeks of age 1.8610.14 2.0210.19
8 ~ 9 weeks of age 2.73£0.11° 242%0.17°
Whole period 2.4110.19 22410.16
"'mean * SD.

“® Means in the same row with different superscripts differ significantly (P < 0.05).
' Control group: Se 0.33 mg/kg, Vit E 51 IU/kg; Treatment group: Se 1.81 mg/kg, Vit E 103 TU/kg.

(iii) EAPRHE R
WE = G R AR I RS0 S RRF A AR RHEHA AR5 72 (Goehring er al., 1984b) o ARk ba AT HANY FE
GHERDRHEHA A By 2.02 + 0.19 FREHIHAAAY 1.86 £ 0.14 2 > MR BB E R o MY - slBnig I rE 4H aaplc e
AR5 2.42 1 0.17 » HIIZAZEREIGAEAY 2.73 £ 0.11 (P < 0.05) - HA{EaER1% IR EEAH ~ R B B R i
4> HEHNE FAIBE IR R 0.31 kg > DAEGAER 1R AR HAH 2~ gD 2 B S R4 - M2
= WAHRTRIEEERE 2 R - HEMIERAES 7 Ml 149 PR B2 AP &1 > (EBIIRAH(F 5 RS I S 2 2006 - A%
Bﬁ PEIRAH 4R ARl EIRY i B4 4= 2 E fAE - BEAER B BRI D » (B FERe Y 4R N EIRARAY
7KAE o HEHIGS Gl = EIRY B4 A= 2 E GE - AR R A RS B S - (HFFE ey
ERBIA B - R SRR 1% FARR B AH 2 Gl e (B HEAl -
Grer bt fRFFEERE B4 A E BURINE - HERI AT DR RS RS BT A RS - M E
FFEI AR o
IL Al
() (FFEMR I EREH L =
AeABpah oy - HHHRAHBLR TRAH > M PRAH LR EA03R 3 - Bal— 98 B8 | A#R(F5E 2 IR A Mk EeE
55 13,700 cell/ul » 3 H#EgHS Ry 22,700 cell/ul » 6 HESHS AR 20,500 cell/ul (355 > 2011 ) » AERER IR E
kg B > IR AH B A > (i ERE H 5371 Ky 15,433 cell/ul B2 18,312 cell/pL > FEIRAH > [ EKEL
HEE SN EIELE (P <0.05) - —f% S > AMBKREEEA LSS R S EARE > Jezek er al. (2018) JRfa &% % K&
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AR PR+ 40°F E5{#5 (uterine involution) BCENA (infection) » ffEAUBRATAAY (1 KB
FRRHESE (2011) HH5Y 13,700 — 22,700 cellul 2 » BERRIAH 5 5 MU BRBCR 96— AR IE R -
FEBSS— SR BRI BT » D 4 5 UBRLUIEESR (LYM) VBT S5 EE RS » 76 1 Hl - 1 A -
3 FHAER 6 BRI BRET ST A2 49.2 ~ 53.7 + S18 B 58.1% (3% + 2011) « ASER BT » e
o 5 5 LR UMK BR 1 B 53 LS » PRERA B MR ET S EL S IS 59.3 81 56.6% » 53— 77 -
VRSB HER R E S LLAEE R 1 TR (P < 0.05) o ELUEFRARAGE T 1 5 Bk (NET) B3 ELAIBRE (ST B
41(P < 0.05) » DISUHEFRARIE P14 1 MERBUMEFRATEL (8 0.59 (NIL, NET/LYM) SEE (S5 $H4L 0.67 (P <
0.05) &k 1P » $RASARNEPELAE A 2 IS - EMEUFRETP M IR B -
AR Y BRI AT LE 4.2% BEER K AL 3.8% (P < 0.05) » {8970 Hom ef al. (2010) ff)
2 — 10% HEEIPY - 53— > PRERARAVEREPE EIBRET S7LE 0.9% B R BHEGAHAY 12% (P < 0.05) » #5997
1 Hom er al. (2010) 17 0.5 — 1% FIRIPY » HEHI A58 BRI ER BB 1 2 (15K 523 L3S — AR P -

R 3. RETTERETN AR R EREEHTSE (EelSE 90 IR
Table 3. Effects of increasing dietary Se and Vitamin E concentration on blood cell profiles of the piglets (TLRI Black Pig

No.l)
Items Control group' Treatment group' SE P value
No. 16 16
WBC, cell/uL' 15,433° 18,312° 316 o
RBC, M cell/uL 6.3 6.1 0.11 NS
PLT, 10’ platelet/uL 314.5 347.5 18.68 NS
NET, % 37.9° 35.0° 0.50 *
LYM, % 56.6° 59.3* 0.42 *
MON, % 3.8 42" 0.07 *
EOS, % 1.2° 0.9° 0.03 *
BASO, % 0.5 0.5 0.06 NS
NET/LYM 0.7 0.6" 0.02 *

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

' Same as Table 2.

> WBC, white blood cells; RBC, red blood cells; PLT, platelets; NET, neutrophils; LYM, lymphocytes; MON, mononuclear
balls; EOS, eosinophil; BASO, basophil.

*: P <0.05; **: P<0.01; NS: not significant.

(i) EakE Pl R E R BRI
RrealRE e 4R 3R E RS > (H 0.2 ppm B 17 TU/kg $2712 1.0 ppm B2 200 TU/kg By 14 K - W LLRER
BN ERTFE (Liu et al., 2016) » fZEJHEIRE (corticosteroids) 27 3 HYAT B J1 54 » N/L EL{E 254
Y R RINBE DR - S0 S g s B IR g PR ERBUREE BRAYEE(E (Quifionero ef al., 2009) » A5
ERta e e R R B RIEEE - BE R (R B MIR T N/L ELfE (P < 0.05) - HEHET-AaE P A1 4
2 E RE AR FERI SO E -
(iii) EAKE TIAAIGEE R E RS BLRIEHIRIE
FE T 6 KR o 0 B 4R R B PSR IIOE T O R IR B R R E B I B E 2 B (R 4) © Yoon and
McMillan (2006) £ BHFAERE P HHY S & - A Sl AN, - 3 14 QiR A8 Mg ey Ig G REY
mEE TR - AlBraBIUAER - IR B R B AR (748 0% T e Bk E T 186 ~ IgA B IgM RS i
B - PR39 RFR E AR — > FEZFNPPIRERCGEIET IS T IEMEICRE (Zhang ef al.,
1997) o A ERAIAMS A o PR3O REAVERT - &5 LATAL » HENGUBRIRBDS T IFEMEE - KT FE A&
PERGAST - DIECA IR S pm B AR (IR T BUEHE K PR39 B pBD2 R MERE 2 5 -
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T4 fESHERETIRELLEE R EREEHTAE (EolBSE %) IR DIE IR e Bk E R 2 28

Table 4. Effects of increasing dietary Se and Vitamin E concentration on blood antimicrobial peptide and immunoglobulin
concentration of the piglets (TLRI Black Pig No.1)

Items Control group Treatment group SE P value
No. 16 14

PR39, pg/mL' 723.1 703.0 17.9 0.49
pBD2, pg/mL 67.2 65.6 12.7 0.94
IgG, mg/mL 7,782 8,053 533 0.74
IgA, mg/mL 650 606 28 0.35
IgM, mg/mL 1,296 1,368 35 0.24

NS: not significant.

" Same as Table 2.

* PR39, proline-arginine (PR)-rich antibacterial peptide; pBD2, Porcine beta defensin 2; IgG, immunoglobulins G; IgA,
immunoglobulins A; IgM, immunoglobulins M.

w W

SE R PR EA (AR = R L BRI (1.81 my/kg) B4 2K E (103.2 [U/kg) GifE > ARFEFFEREERTEE - HiE
BB T FEN & - AIREN R 2 R R AR N - ISR RHER - MRS S5 - $e7T 6t
LR E S8 o AT AR IR T A MERAERL - i B (0 o B M ERBUAESBREE(E (N/L) - BURIE = 20
VIR A 2R B2 i BT 4R (AR PEE e (R AV R

® B

B AT A U P 7 SR A e AR R I b B s sl & 2 MER T SEIEEET -

2EXR

et ~ FMER - BUEE - &K - 2011 - RS —IRIMIRERSAE - BEIT 44 © 301-310 -
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Abstract

The purpose of this study was to evaluate the effect of dietary selenium and vitamin E on growth performance of piglets.
A total of 32 piglets (5-wk-old, TLRI Black Pig No.1) were divided into control and treatment groups by the body weight.
In the treatment group, selenium and vitamin E concentration in the diet was 6 times of NRC (2012) recommendation. The
selenium values of the control and treatment groups were 0.33 and 1.81 mg/kg, respectively, and the vitamin E were 51.4
and 103.2 IU/kg, respectively. The data of study period was divided into 1st-stage, between 5 and 7 weeks of age, 2nd-
stage, between 7 and 9 weeks of age, and whole period, between 5 and 9 weeks of age, according to vaccination time. The
results showed that there was no difference in growth performance between the two groups at the 1*-stage, and the FCR
(feed conversion rate) of the treatment group was significantly (P < 0.05) better than the control group at the 2"-stage. In
whole period, the piglets fed higher selenium and vitamin E concentration diet had a tendency to reduce feed intake (P =
0.09). In the blood cells count, neutrophil/lymphocytes value (N/L = 0.59) of the piglets, fed higher selenium and vitamin E
concentration diet, was significantly (P < 0.05) lower than the control group (N/L = 0.67). The result showed that increasing
dietary selenium and vitamin E concentration can relieve the stress response of the piglets. In conclusion, increasing dietary
selenium and vitamin E concentration could lower the suppression effect of feed intake and growth of piglets, and relieve the

stress response of the piglets after vaccination.

Key words: TLRI Black Pig No.1, Selenium, Vitamin E, Growth performance.
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FLER OO 15 SEE Y EaEs ©

Wt H3H 2 109 1 H 7 B #2H 1 10945 5 8 H

W B

AakER 5 ERER A FURE RS EREE H (low-density lipoprotein, LDL) 2 /% MFRHER - ¥ B A {7 T A4
Ko 2 R R G 2 f8E o RS 3 A5 B ALA-BFIERE L 5T (dairy herd improvement, DHI) HE44 > K
4 (Ten Tons Cow) T4 Z (%A » DAA TEP2E PREEHAER » 73 Al LS AR ERE (6~ 7~ 8 ~ 9 K 10%) LDL &1 20%
E (egg yolk, BY ; 84 ) 2 FRlAnfets - (ERAE TR 3 x 10° 4HfE# /mL - 4R fEH% 2 g R#EH
BRSNS T 0468 (computer-assisted sperm analysis, CASA) Bt 2(ANHEEE (flow cytometer) » J3AfTiE §~ 20 175 1)
(motility) ~ [ Fii J& ) 2 k5 T-7& J7 (progressive motility) ~ #E B S 8 ~ 1752 (viability) ~ i 4% & & 4 (mitochondrial
integrity) BATHIE 21 (acrosome integrity) o &H5EUR > MiFEIR RN 8% LDL I » AA-KER S HRIE R % 2 75 T]
B GENE 57 B B A R B R4 (P < 0.05) 5 IR M 8% LDL I - 457 B[ B B B 2 65 T8 B S i HAM R
HEH (P < 0.05) ; FTIR{FH 2 8% LDL kiR » At 2 HEN 28 8 & PR HE (average path velocity,
VAP) ~ 15 il 43 38 ) 3 5 (curvilinear velocity, VCL) B % - 2 4 {488 17 {E (amplitude of lateral head displacement,
ALH) - &5 EAft - SR A4S RMRRIR RN 8% LDL W] fREpIE T2 B AR HBAE R AE(E 2 G ST ~ [MRDEE 2
S - BT EESEDUAEER - IEREASIRA BN A 42 BE R E -

BRI - AL - (REEREED - LSRR -

i

N T4 (artificial insemination, AT) 557 flir 17 i f2 3 tR &2 #5 (A > HpRIhEl 43 ol B (R /% B TR IR F R R
(extender) 7 f§% (Foote et al., 2002) » ffi{si 2 % MR ORGER] T 257 Ay HOMEBLE S - DUREER T 12 B IR(F a2
RZIEG - HEFER (egg yolk, EY) A {RFERIRFF ALK (Phillips and Lardy, 1940) » ZE &= {5 F2E M2 R IRE
P2y A R T i B B4R Y 45 2 — (Vishwanath and Shannon, 2000; Crespilho er al., 2012) o {HT4EA » A1
LEFRNEERERZAENE 1L B SBEYRER > EEMEYEL > BURTREESIER 544
4 (Aires et al., 2003) > BOES | ASMRBHRE RN ER > W& R EL (Yildiz e al., 2013) 5 11 255§ 2 FEAY)E (granules)
GRHEEE T 2 A ER] - SO EE TGS TEEESN T ZAKEMYE (water soluble fractions) BT
FERFIA % Mg % 2 K575 77 (Pace and Graham, 1974) » S5A 5T N E H B =k o 2 B1Z2 2 (progesterone) T HE
FotE T IERENE A ZBAEIRA > IRIEEA RIS /2 S0 (Kampschmidt ez al., 1953; Moreno et al., 2013) 3 TIL Z5 < REAL A]
RE TS T A iRl e R - (F 15 BAREs Al B IR - 02 & {50 FH SRS FS 173 178 (computer-assisted
sperm analysis, CASA) [ » ZE 5 FEAL AT BB G R A IEREIAT (Singh er al., 2012) ;5 IV. R EEEARI I 2 ZR2E K - #7
R HELMTRE W E R = S S 2 R (Bousseau ef al., 1998) -

|

() TR Z By rE BT i T 5 55 2637 5 -
() TR B G B BT 1T «

) TEIREHEZ B G EmE R ST -

(4) BT H R BRI ER £

(5) #EA/EE > E-mail: jxlee@mail.tlri.gov.tw ©
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BRI ER - (R EAEEE (low-density lipoprotein, LDL) /& il HER (it re€ 2 E 225 » P IRELE
s /W AEERG > PRS- AAERE Bk E 2Rk SRS T PURME IR 2 IR 5 5 (Medeiros et al., 2002; Muifo ef
al., 2007) » 1F Pace and Graham (1974) gJZX i HE e > LDL BiE 2552 [ (high-density lipoprotein, HDL) 435f{% °
SIRANIIZEAE TR T G5R 4 IRE S | HDL Sagss 40 » M LDL RUSECR A HE T-4fe 2 se %
M THAEFERY A BRI A DAY 45 5 (Demianowicz and Strzezek, 1996) o 537F Bergeron et al. (2004) iz »
BEROANINEA EY 2 LDL 2 Mk » HA-KE4EEE 1 (bovine semen proteins, BSP) &E(/) 50 — 80% » H 7F1% & B
5 T4 AR > B G B B R B A I - HEHfA 07> LDL mJEd BSP B EAZESEA - Wi/ BSP 124 H B1iE
T&5E o ATHIRE AR R B Y - 10 BEAREI IR HER FERZ Fy &5 b 2 LDL AR vl {E Rylkg 1%k % R OR A
IR - JHIL o AR EEBSIRNIIR ELRE LDL 28 HMREER - BWEEMAPEIR SRR E 22 -

MR TS E
L SEaEY)
AREABBERFH 3 50 2 — 3 R (i M A AE N 4 0 208 DHI SR HE 4 2 R4 1% (UFER A4 BBENE
650 — 800 kg » BAEN BB IT /0 Z PO o sl A A FElaa i (il -1 - R haioK - B B ]
HoEUTE - HEET 1.5 — 2 ke W5k BRIEHIER R BTG5 H 0.5 kg -
Il #EZEFE S LDL 7 ZEHEAZH By o3 i
(i) LDL ZZ£HL
A LDL ZHUTAREIEE Moussa et al. (2002) 2 (2012) FERTlZ ZEHCEBE » RE=RIA
2 R FSFEBR BRI (0.17 M NaCl) 788 - Wi7E 4°C M 1h» Hig o &Es0f 4CLL 10,000 x g BfEL
45 min - JUE FER - ERIRELEEGREEL—X - BEOERIEZ ERBIRNIA 40% iiig## (Sigma, A-4418)
R ACT R 1 — 1.5 higHL B  FF FJiE A ETRE R (MW = 10,335; Sigma, D-9527) » BERALT
W ZE K Y 4°C N ELRE AR AETTIENT 24 h (ENTBRESEOK 6 ) » Z 1R B R NIR A E
t o 2 4°C L 10,000 x g B0y 45 min 1% - FIOR_EIREEENTER - 5epcdt 48 h BT - B R TS
EREZIYIE 0 T PR ASED R LDL - /U EETRRIFTTS . LDL fEFER 4 CUKFEHH -
OR-Z2/i=V=vagii
HF 100 g JRE 2 LDL £ mE Y 104 CHEFE P HERZ 48 h > 2 Al FEELGTREZYE & & - LDL [
(recovery rate, %) 515 ¢ (AT Z EEIRE (g) — 2 EY@Z%E/TQ% () / ZEHUH 2 FE =R E (g) x 100 -
LDL [ K iZYVE & B MréE SR 405k 3 fir -
ML 7% SRR < Fo#d
() FEwEmER o
TS 2 Wi - Joll 75% EEE N ERER AR - AR ERER A 2 BT A0 - B/ N0 ThE
B FEENED T EERRED o RE=EE 110 mm B E o SRR HTRERED DUER -
DA 7] i E B AR s (FEROR T - IR E R R R iR R 7S - W2 EE
M 2 {55822 0.17 M NaCl JghS » i o s P Ay 4 - 7 10C N RAEEIEFES | h 2B RfPES
MR 10°C LA 8,000 x g @0 45 min {2 UTEE FIER » B DL Rl briie 00— Al 2 Bk Bl R PR
B EEOR o B PEERFEREIR A S BRI 2.42 g Tris ~ 1.48 g citric acid ~ 1.00 g fructose ~ 250 pg gentamicin ~
150 pg penicillin DUz 20 mL 50/ —ZKZEEH 2 /KRG E &5 100 mL 5 55 BRI T FREEINA
0 14% Hmsh - HERpTELE B [E S — P EmR 2 fo T -
(i) “NEDEE LDL FifeiE - fosd
P& M RIR AT BN 2.42 ¢ Tris ~ 1.48 g citric acid ~ 1.00 g fructose ~ 250 pg gentamicin ~ 150 pg
penicillin DLKz 8% LDL jA "R 768 2 W E /K H i E &2 100 mL > FE2L0.22 um 38 EREEE % - fEFER 4T
JKFEHR © 05 Eﬂ%ﬁ/&ﬁzﬁﬁ% 0 14% HIHAh - HEr e FS P EMmER - ff T2 mmEREC T
1 Fm » BWRER 2 BB BRI 2 FT7R -
IV. NRER 2 PREE BRI

ANERRZE (10 BERSE S H )Lﬁ”ﬁ%iﬁii‘%m TR SR F A\ T {Ef2 & (artilicial vagina, IMV, France)
EHETT > R RETEEE 2 T BTREZE - WER 15 mL B LENZ R - TEER BT EEREIR &I
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TR E ST > EFRRE 200 ERFCENER [ aFl - HfTIETIRAE 70% DLE ~ TE 4 RELE > HE=ETRE
& T TEE

® 1. SRR AR

Table 1. The calculated composition of bull semen cryopreservation extenders

Component Control Treatment
Egg yolk (%) 20 -
LDL (%) - 6~10
Tris (g) 2.42 2.42
Citric acid (g) 1.48 1.48
Fructose (g) 1.00 1.00
Gentamicine (pg) 250 250
Penicillin (pg) 150 150
Glycerol (%) 14 14
Total 100 mL 100 mL

F2. REHMEE 7% HiH 2 R E LDL JERE 2 A RERA HGRER S B R
Table 2. The calculated osmotic pressure of bull semen cryopreservation extenders containing different LDL concentrations
and with 7% of glycerol or without glycerol

Extenders Osmotic pressure (mOsm / kg)  Osmotic pressure after adding 7% of glycerol
Fresh bull semen 287 —

Tris- citric acid- fructose (TCF) 269 —

TCF containing 20% egg yolk (control) 282 1,692

TCF containing 6% LDL 261 1,590

TCF containing 7% LDL 253 1,521

TCF containing 8% LDL 246 1,445

TCF containing 9% LDL 239 1,399

TCF containing 10% LDL 224 1,325

V. RS AT
AR T2 TR B B R RS RZ% % 45 (computer control freczer, loeCube™ Series 14) #E(T + 7
BERREH TIRRERT L0 » SYRINL AR 2 & R A — RS SRS SR S THRRE - (EFPRDIRE S 1y
57} 6 x 10" (BH TR PSR M OB B A 35 — 3T ZBUR » LURKKEE /70 A 4C
AIRIEE » S 4C BRI | — 15 h - iR » DIASRE —ISEL S MIBREIOE TR KRR 5 3
SN » I RIRIFRE 10 min > (ERREITRAORICEEET 3 x 10 (BH TR 35 4C TH
WS FEEE 0.5 mL AE (IMV, France) e T IEH » BLA 4C4 B0 FE 2 b Sl B IR R
BNAEITRER 2 AEE - RAMRF Ry - 4C & -10C (-5°C /min) » -10°C % -100°C (-40°C / min) > -100°C & -140°C (-
20°C / min) S =B > USERMITOS R HERIZR » RSB/ SR HBIR IR K (seoding) FRFF - B4
A AR b BRERAESRP T (1196°C ) - FTARBRERALT MACRIZA T - 20T T
st » TTEIREA 37CKARISEARA 30 sec + R TR T IR F- LR~ 3745 -
VI BB
() pH EHIE
pH meter (pH 3110 set 2 incl. SenTix® 41) 4LR: (% » EBEMIBATHRAE A2 HEEHI pH (1308 -
Gi) 7577
REFIAS T ~ SO SRR RS AR BT MR 2 » SQA-VD™ » (TR BE M
RTINS S SO TRIE (WmL) - SEBYHY T (M/mL) ~ [RTSEEIH THHE (M/mL) -
SEBETESEL (%) - EATEEIRET ETEL (%) - TR TR 27 EE (%) AR THE BB (uo/
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sec) °
VIL EREHHEN I T 77 17 (CASA)
FIF B SEEENE T 2% LA CEROS 11 Animal #{§&f2 % (Hamilton Thorne Biosciences, Inc, Beverly, USA)
HELT R RS 106 7 (motility) (%) ~ Aif#E7E JJ (progressive motility; %) ~ 19 PR & (velocity of average path,
VAP; um/s) ~ 15 B 4R s B 2R (velocity of straight line, VSL; pum/s) ~ SE5 il 4R 28 3K & (velocity of curvilinear,
VCL; pm/s) ~ f% 1 F 2 {fl B 1iE {H (amplitude of lateral head displacement, ALH; pm/s) ~ %+ 15 §f F T #H 2 (beat
cross frequency , BCF; Hz) ~ #EBhYRi[A % (sperm track straightness, STR, STR = VSL / VAP x 100; %) ~ &SV E 43
1 (linearity index, LIN, LIN = VSL/ VCL x 100; %) -
VI 7 A AE %
B A 2 7 2C4HAE % Fy Guava® EasyCyte™ HT System WiZHC InCyte™ $RESHEIT 43477 » NEELE RS
Z:4¢ (fluidics system) ~ FEE2 224 (optics system) DLk B8 2247 (electronics system) » 73 #77H H AL © B FE%
4347 (viability assay > Live/ Dead™ Sperm Viability Kit, Invitrogen) ~ JEi& - GEIE 52 845347 (acrosome integrity and
viability assay, EasyKit™, IMV) ~ }& - 45 B4 45 4347 (Mitochondrial activity assay, EasyKit™, IMV) ~ 524 a/E
4ERESE L 3T (sperm chromatin structure assay) °
IX. &Etorth
ARWFE R & B RIS 2 087 ~ RIS TT ~ fER - SATE R R - MR RS VB RE DU L 08 Se B M D4R
ST EHEHCHS ( statistical analysis system, SAS, 9.4 KT ) HE(T 4347 + [ — e Pt (GLM) Me(T4877 9
#r o BELABL B EG 2655154347 (Duncan's new multiple range test, DMRT) 25 & TE g FRAR R 75 5 2 B M » WDLP <
0.05 HE A AHEZR -

wm R

AR LT RIE] LDL J4IE (6~ 7~ 8 ~ 9 2 10%) bR 20% T ( BHFAL ) - B e BB o AR A RS K
RS 2 8 - CASA MR A S T2 48 T2 0% 1 R A RS T SR | Foms » AR T2 I8 T
SEAFEBFRNN 7% (59.61%) ~ 8% (64.69%) B 9% (57.31%) LDL 7 M4 55 JJHEE (P < 0.05) 5 A I4H (20%
Heg 5 49.01%) B 6% (51.77%) Kz 10% (51.42%) LDL (P < 0.05) 7 ¥4l » DS 8% LDL 2~ R4 A E 2 Th
7+ RN 6% K 10% LDL ALHRAH > b5 -5 17 B I4H > FRAEE 22 5 « (A 758 IS 755 17 M L 45
B DL 7% (21.98%) ~ 8% (24.56%) Bl 9% (20.92%) LDL FEHH4H > [ ik T35 J15EE (P < 0.05) & S IEAH (20% &
w5 17.27%) ~ 6% (18.36%) B 10% (17.73%) LDL (P < 0.05) 7 J&¥4H ; DL 8% LDL @4l H ik 7 [a gifs T8
7+ 27T 6% 5 10% LDL FEER4H > 4% 7575 LN IRAH > RIEEEE 5 5 - 48 TS0 4 IO » VAP HgHE[E
SRS (um/s) ~ VSL S GBS (um/s) + VOL P SUEBISE (uns) - ALH 8% TP IBEIE(E (um/s) ~ BCF
¥4 T O B BT (58 SRR (Hz) ~ STR EL40H%% (VSLIVAP, %) « LIN EI4ATHE FR (VSL/VCP, %) 5545 T
BB S S BT o TR 7 8 2 9% LDL A4 ch B 1841 ( 20% 8 ) FLLLE VAP - VSL 81 ALH
M E (P < 0.05) ; TI7E STR ~ LIN % BCF SBREMEE5 » ] VCL 1F 8% LDL R4 Bt I ( 20% &3 )
P REEE A B (P < 0.05) ; Eufl LDL 4H (6% ~ 7% 9% ~ 10%) Bl IR4H g 7 SA71E « 6 81 10% LDL J5
411 T VSL BUE B IRAH AT S A B (P < 0.05) » ELMIRE T B )2 BUS I w4 R TE -

AR AR M BER 5] LDL SR 2 45 T8 - DEMESSAENE - MI4RTEM B DNA 5286l > S5 » 418 2 Bde
S BT » AL TG R BITANE 52 20 » L) 8% LDL (56.99 B 47.74%) BLEHEAH (20% ZE 5 5 49.11 81 41.96%) BV
MR (P < 0.05)  TIEHLRATG ~ 7~ 9 % 10% LDL > BESHARB IA4H %, 8% LDL [N HEE 5 50 - 155 MR
TR LDL S5 5 T RIS E M B DNA 528 53 » 4% P ian R e 3 -

7 &

Al B A E T AR SR E A Z T ARIEIEH Moussa et al. (2002) F2FET (2012) AT Z FEHEGEE > D&
#T 24 h ZREESTIRIENLLL 4°C ~ 10,000 x g ~ 60 min FE(s > FFZEHT 24 h > H LDL 7 [AIJ3 AT EE 54.27 +2.56% > HIK
5y B3 59.28 £ 1.43% > §ZYIELYE 40.71 £ 1.43% (7 3 ) LDL [HYCREZRFS (2012) HF52FT#5 2 LDL [H]UZ4K 60.37 +
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7.02% FE{LL » HIK ST (57.17%) BlazPE (42.83%) HELTAHAT - MESETY Moussa er al. (2002) 2 67% Z [EIUL# - H
AT BT AR T 2 A i A O B-livetin - AR s AN EL A BT - HEM A TR S ERETIET « Aalls
DURIE SRR 2 pH B 2 SR ER M T 2 38 - —ROENTRTESR &AM 2 pH (HEITE 5.5 — 5.6 i
AN $% 2 EE=REY 5.9 — 6.0 » FEAT{&OI 2 LDL pH {H&Y{E 5.95 » MAEMERSE T 56k -

At 3 - A E PN RE AR E O R TR - BEARUKD CASA J3ARiF &=
Tt REIR R o & 2 B PN T8 > 1E Amirat er al. (2005) FNRFZE R I7REMHIE 2 4558 - HLE FEEREZE T RME
T EEEEMER M LDL /AR - BRI ESHER | 2 S S g M o - BEE g sors e 2 248 -
AT A NIRE + SENE SO FE - 1 LDL #ifik 2 e BREH BB A /D 2 S AR B b 3= > BAS T IRE R IEE 57
ELEAE R E M) - BUREKEE & 2 LDL MRR - Ky 2 E = M R AT e 2 B 56 - AN 4R
K5 BENE 2 SEEEME -

F el 2 5 SR EET 1Y TCF iRl R 8% LDL B {4 2 20% Eoa /R 2 EHIRAH LT - Hig e 2 518
77 (64.69 vs. 49.01%) ~ [AIHTFETE T (24.56 vs. 17.27%) ~ VAP (116.07 vs. 104.02 pm/s) ~ VSL (94.81 vs. 79.73 pum/s)
ALH (10.02 vs. 8.85 um) ~ f 152 (56.99 vs. 48.61%) HBIGHIE T2 EL M (41.96 vs. 47.74%) 7 $ihE &5 L 8% LDL 4H 5
EENEEE (HIR) - BURAFEER AT 8% LDL JER] LLEUA 20% &=l lE Ry A2 AR A -
LT Ali Al Ahmad et al. (2008) BT 124 Bk e LDL SIS 8% & Moussa ef al. (2002) - Hu ef al. (2010) £
Hu et al. (2011) B5EEUR{T RETE /A4 (Holstein bull) /& HARREER HANII 8% LDL A i £ 2 K1 E8) 1 S a3 2 455
EAHE o FEERBH AR RN 8% LDL 2 /2 AR A & v B 20% E=MERIE A4 2 B EREH
EEEAHEEZARRERSE - 280 R R i - &=~ LDL V45T R4TH 87% AEE L 12% EH
BRTaHE - HPAREEE 69% =R H M > 26% BEAEE LUK 5% IEEIREES - R —E B R4Y 35 nm BKJP45H#E (Cook
and Martin, 1969; Evans et al., 1969) - [fij Bergeron et al. (2004) #5225 » {EFak KRR I0 LDL sl =AY R HLHBIR &
& o LDL (MR IR HEAHAEEL - &7 LDL s iR A Bk 45 &0y BSP & H'E D&Y 50 — 80% © [H4h »
TEMRER A& S B LDL HYREEEAH » 75 4°C T REF 24 h 3R - $E R P AVRE SRS IR RS FF &R L - 281 &
MR AN LDL &= » MBI 2 T L 2 IS E BRI AE A M Ny - BUr&ES= 2 LDL R~ {HE[EL
BSP &EH EAZEEIEM > oI/ BSP T B EHBUE T4 - IS FAIREREAEE R - B ks T4 AR = e
EEfIwEAE 2 2 - HOHtERZ BT 2 LDL Ml I E Rl T2 ek 2 R 2 PREEME ] (Manjunath, 2012) < FEHZ 8%
LDL /2 MR 20% & stk e B8 BN e 2 SR -

FHETFZMT I, » EE RS BTN & A BEB L (gelation) FR 52 > [f] LDL ZiE R LA LR 5 2 R
(Wakamatu et al., 1982; Kojima and Nakamura, 1985; Tsutsui, 1988) < LDL {4 5 5EH8 L3 S22 A AE(KA -6°C HYE
&N EEARBY LIRS T B2 KRNI LDL 2 451 » #5H i LDL b 2 iR 8 EE EHEEER » DL iz =
% HOH S FIRE A (AR R 2K - BB A &S 1 (apoproteins) JERCEERE - BHAEAZ A FITY /2 HAEIE S [REAHAEAR
KZ ORFELER] - Quinn and Chow (1980) 505 LDL i i 1% Horp 2 B 5 P (EAF TR AP IR © [L4P > Graham
and Foote (1987) F1 Trimeche ez al. (1996) 2t LDL HYBERS 0] DU UG T AEAYELERiERE - 1EiMmH B 2 AUBTERR
f& o Graham and Foote (1987) 7N £L 21| B8 fGH I B AE 44 2% (phosphatidylserine) SR HE &S (phosphatidylcholine)
B IREE TR A IREAE -

[EAh - £ 4 ZEEREUR 0 B LDL RIS ZE 10% B > 2515707 R AiiE 1-E /I8t LDL @i (K > B
R & 20% e 2 B 2 BUEAHAT - Hh4S R EL Moussa er al. (2002) fefE% (2012) iATRTEDT - EFRER+ LDL 2
FE SIS S 10% Bf » FEBRRENE IR R G RAEE - ISR TTREEMRIR 2 ERAR (£2)  EMBER
th LDL JEFER NN - (2ERREE > T o —fOEEiER2 158 Fy 287 mOsm/kg » & 20% &= 2 B IR RN HH
Hi 2 215 B8 Fy 282 mOsm/kg » 1 10% LDL AN H AT 2 2 R BHERE £ 224 mOsm/kg » SEE(RFEHEENY)
AR IE R 2R 300 £ 30 mOsm/kg #ifE - 177 Moussa er al. (2002) JeFEZ (2012) 7 REH » RV AR & &
BB IR« AsEnes ISR 7% HH o HI2EFRLITE 1,400 £ 100 mOsm/kg » %577~ Moussa ef al. (2002)
{EFHHCRIE Ry 6.2% FTflfe 2 ##5 1,200 £ 100 mOsm/kg » ZHIFARITH M E 73 EEAE] » AeEgtmigiRhic /72 85
% (2012) > A ARE IR ELEA [EHHRE o E2 080N 22 EREEE (BB AREUR ) JME 1,400 £ 100
mOsm/kg 7 fif] - Moussa et al. (2002) $1¥ 5085 2 LDL f#2 e » H— MR 28 IIERE 2 LDL » gl
MR SR R B AR AC A /E A 0 &R LDL )0 5 5540—36 £y LDL JEEHYNY g E L LDL 48 » #E—EK
LDL {ERAEYEE » FERIATAE A s e oA e s LDL R BiR R E 2 55— 1A -

i bt > ANAL R TRNID 8% LDL RS g1 2 28 N\ FE T EABEEN L R IRER T - B
BRI R 20% &=L - FIEERSE 5] - A 50 - BT EESSE - BT EREEET Y - 8
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Table 3. LDL composition of dry matters

Recovery rate (%) Moisture (%) Dry matter (%)
54.27+2.56 59.28 £1.43 40.71£1.43
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Fig. 1. Effect of different concentrations of low-density lipoprotein (LDL) supplementation in the extenders on the motility
and progressive motility (Pro. motility) of Taiwan Holstein bull spermatozoa after frozen-thawed process. Data were
derived from 9 ejaculates (3 ejaculates x 3 bulls). Columns with different superscripts are significantly different (P <
0.05). Five LDL concentrations were examined: 6, 7, 8, 9 and 10% (w/v). n = 3.

F 4. 2R IR FUR RS RS & O W= B R A2 MR E ) RSB 282 CASA Jiffrés iR
Table 4. Effects of different concentration LDL supplementation in extenders on the motility and movement characteristics of
Taiwan Holstein bull spermatozoa after frozen-thawed process by CASA analysisa

Items EY 6% LDL 7% LDL 8% LDL 9% LDL
Motility (%) 49.01 * 3.45° 53.77£2.29¢ 59.61 £2.94° 64.69 +2.80° 57311229
Pro. Motility (%) 17.27 £2.29° 18.36 £ 1.14° 21.98 £1.53° 24.56+1.15 20.92+0.58"
VAP (um/ s) 104.02 £2.19¢ 107.95 £ 4.46™ 110.47 +2.36 116.07 £ 3.79° 112.13 £ 4.44®
VSL (um/ s) 79.73 £3.05¢ 88.20 £ 5.08™ 89.47 £521™ 94.81 +5.26" 88.96 £2.78%
VCL (um/ s) 194.19 + 6.96° 204.58 + 4.46" 203.78 £9.23* 205.99 + 8.92° 205.57+5.93®
STR (%) 76.68 + 3.49 80.95£3.20 81.67 £1.43 81.67 4.27 79.38 £ 1.18
LIN (%) 42.85%0.69 41.71 £ 1.66 44281 1.39 4590+ 1.37 4328+ 0.47
ALH (um) 8.85 £ 0.44° 9.14 1 0.62™ 9.59 +0.50™ 10.02 £ 0.64* 9.6110.41"
BCF (Hz) 26.4411.53 26.12 1 1.60 26.70 + 0.54 27.36 £ 1.90 25.76 2.09

* Values are mean £ SEM of 9 ejaculates (3 ejaculates x 3 bulls). Means with different superscripts within same row are
significantly different (P < 0.05). EY: 20% egg yolk, LDL: low-density lipoprotein, Pro. Motility: progressive motility,
VAP: average path velocity; VSL: straight line velocity; VCL: curvilinear velocity; STR: straightness of trajectory; LIN:
linearity; ALH: amplitude of lateral head; BCF: beat cross frequency.a Five LDL concentrations were examined: 6, 7, 8, 9
and 10 (w/v). n=3.
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Fig. 2. Sperm viability, acrosome integrity, mitochondrial integrity, and DNA integrity with different concentrations of LDL
supplementation after frozen-thawed process in Taiwan of Holstein bull spermatozoa by Flow cytometry analysis.

Data were derived from 9 ejaculates (3 ejaculates x 3 bulls). Columns with different superscripts are significantly
different (P < 0.05). Five LDL concentrations were tested: 6, 7, 8, 9 and 10% (w/v). n = 3.

RS AHEMRERTIRIIAEDRE Z R R E B ORI o i < SR
Table 5. Sperm viability, acrosome integrity, mitochondrial activity and DNA integrity with different concentrations of LDL
supplementation after frozen-thawed process in Taiwan Holstein bull spermatozoa by flow cytometry analysis

Items (%) 20% EY 6% LDL 7% LDL 8% LDL 9% LDL
Viability 49.11 £2.78° 52.63 £2.56" 53.29 £2.02% 56.99 £ 2.88° 54.05 £2.50"
Acrosome integrity 41.96 £0.86 42.65+11.95® 42591 1.18"° 47741248 46.21 £ 1.66™
Mitochondrial activity 22.79 432 25.12 £ 4.64 26.66 * 4.66 21.96 £ 4.58 20.41 £4.08
DNA integrity 97.98 +0.22 97.77+£0.32 97.80 +0.23 98.3010.18 97.92+0.18

Values are mean + SEM of 9 ejaculates (3 ejaculates x 3 bulls).
Means with different superscripts within same row are significantly different (P < 0.05). n=3.
EY: 20% egg yolk, LDL: low-density lipoprotein.

=B
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Abstract

The purpose of the study was to investigate the effects of concentrations of low density lipoprotein (LDL) in the
semen extenders on the quality of semen after frozen-thawed process. Three young offspring, derived from Ten Tons
Cows based on DHI data ranking, were chosen in this study. Semen was collected by an artificial vagina and diluted with
extenders containing either different percentages of LDL (6, 7, 8, 9 or 10%) or 20% EY (egg yolk, control group) to the
final sperm concentration of 3 x 10° cells/mL. The sperm motility, viability, mitochondria activity and acrosome integrity
after frozen-thawed process were evaluated by computer-assisted sperm analysis (CASA) and flow cytometer. The results
showed that sperms in the group of 8% LDL had significantly (P < 0.05) higher viability, acrosome integrity, motlity and
progressive motility than the control group. Besides, better motility parameters, including average path velocity (VAP),
curvilinear velocity (VCL) and amplitude of lateral head displacement (ALH), were found in the extender with of 8% LDL.
In conclusion, the cryopreservation extenders containing 8% LDL maintain sperms good mobility, progressive motility,
movement characteristics and viability. This can effectively improve the quality of frozen semen of domestic Holstein bulls.

Key words: Holstein bull, Low density lipoproteins, Cryopreservation.
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Fig. 1. Pre-treatment facility in biogas power generator from wastewater treatment system of the dairy farm(Left: Freeze

dryer; Right: Air compressor).
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Table 1. Average hour power generation in different months of the year 2014 from wastewater treatment system of TLRI

dairy farm
Month Power generation  Electricity consumption ~ Consumption ratio Temperature
(kWh) (kWh) (%) O
Jan 273 39 14.3 16.4
Feb 26.5 39 14.8 17.8
Mar 25.9 39 15.2 20.9
Apr 243 3.8 15.7 244
May 243 3.7 15.1 26.2
Jun 234 3.6 15.2 28.4
Jul 23.0 3.7 15.9 29.4
Aug 23.5 33 13.9 27.9
Sep 23.2 3.4 14.6 28.2
Oct 243 3.5 14.4 25.0
Nov 24.6 3.5 14.2 23.0
Dec 25.6 33 12.7 17.1
Mean 24.7 3.6 14.7 23.7
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Fig. 2. Power generation and average temperature in different months of the year 2014 from wastewater treatment system of
the dairy farm.

T2 2014 FEEATA PSRRI E AS AR H M HRE ST

Table 2. Biogas compositions in different months of the year 2014 from wastewater treatment system of TLRI dairy farm

Month CH, concentration CO, concentration
(%) (%)
Jan 59.2£2.0 278141
Feb 57.5%£538 275133
Mar 58.1%1.3 313124
Apr 56.4%2.4 30.8%+3.2
May 558135 30.3% 1.0
Jun 552121 31.8%3.4
Jul 548%3.4 33.1%£5.7
Aug 575133 3261338
Sep 59.4%0.5 29.0£0.6
Oct 60.0%1.7 27.0t4.4
Nov 583141 244%57
Dec 62.0£3.6 2551238
Mean * SD 57.9%2.1 2931238
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IEAHRR (r = 0.44) - HIFEEHR T HGOREREE > BRI T NHRFEREREEEERIERE M8
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RN E R EIERZEME - Lee et al. (2013) FIFHTIFTRESM S [E55 BEHET TR - CEESHRIAR AR H iR
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IRRFSRIEEE AT e i S B SR BRI > AR O HR T ORI & Zar S NERFE - Wat et & Eil
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R 5 T HEAERSCHARS Z BB - TR SRIREER D M E R - EREGERTEL - FIAER AR S A &
T FE - (BRI LR I RRE AT B R = R < BRI L. - (EFERIAREE FITHY - VAR E LT
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Fig. 3. Power generation and biogas compositions in different months of the year 2014 from wastewater treatment system of
the dairy farm.
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Table 3. Effects of methane concentration on power generator performance of the year 2014 from wastewater treatment

system of TLRI dairy farm
CH, concentration Power output Biogas consumption Thermal efficiency Biogas/Power
(%) (kW) (m’) (%) (m’/kW)
55.0 93 78.95 21.5 0.85
55.0 135 117.78 21.0 0.87
55.0 129 110.65 21.3 0.86
Mean 213 0.86
57.0 221 194.65 20.0 0.88
57.0 191 153.08 22.0 0.80
57.0 92 76.73 21.2 0.83
57.0 108 88.24 21.6 0.82
Mean 21.2 0.83
60.0 66 56.54 19.6 0.86
60.0 220 180.87 20.4 0.82
60.0 224 177.14 21.2 0.79
60.0 94 78.50 20.1 0.84
Mean 20.3 0.83
61.0 230 191.75 19.8 0.83
61.0 181 140.16 21.3 0.77
61.0 62 49.91 20.5 0.80
Mean 20.5 0.80
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Abstract

This study aim to survey biogas power generatior at the dairy farm and make a simple economic evaluation for
assessing the feasibility of using biogas power generatior. A micro gas turbine was used and the biogas was used as fuel. The
rated output power of the generator was set at 30 kW. The results shewed that the annual power generation was 24.7 = 1.4
kWh (range 23.0 ~ 27.3 kWh); the annual power consumption of the pre-treatment facility was 3.6 £ 0.2 kWh (range 3.3 ~
3.9 kWh). The power consumption divided by the amount of electricity generated was 14.7 £ 0.9% (range 12.7 ~ 15.9%).
The annual outside temperature was 23.7 + 4.7°C (range 16.4 ~ 29.4°C). The CH, concentration in biogas was 57.9 + 2.1%
(55.2 ~ 62.0%) and the CO, concentration was 29.3 * 2.8% (range 24.4 ~ 33.1%). The average thermal efficiency was 20.8
1 0.8% (range 19.6 ~ 22.0%), and the biogas consumption was 373.3 £ 12.7 L/min (range 350.5 ~ 400.5 L/min). Generator
consumed an average of 0.83 + 0.03 m’ (range 0.77 ~ 0.88 m’) of biogas to generate 1 kWh electricity. During the whole test,
the total power generation was 33,942 kWh, and the income was about 172,676 NT$. A total of 18,091 kg CO,e emissions
was reduced. Biogas as fuel power generatior can reduce both carbon emissions and consumption of other energy sources. It

was worthy of promotion to farmers.

Key words: Biogas, Micro gas turbine, Biogas power generation, Thermal efficiency, Dairy farm.
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