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BAKE 5 25 5 AR BN IR S o WER S Ry 4 4 > 540 3 SEEM > TFEEM 13 & > LiE 156 & -
5 — 8 NS - RpRMAAERAHE 2 A RIHEE o 55 9 & 21 BEEREE R [F 2 B EOHEE 0 o7 R Ry B ER AlRE ROK
FirgH ($HER4H ) ~ DAHEEZRIE 2 SRR ELRESE A ES /1 E (Waste cultivation medium, WCM) HiUfX; 10% E>K4H (WCM-10
ZH ) ~ HUFC 20% FK4H (WCM-20) KB R 30% Folk4H (WCM-30 4H ) 55 22 EES L VU4 B it Bl fafH [El & CP19% K.
ME 2,750 keal/kg 7 FEZEHAGANE < slBaliif] (9 — 42 iR ) BENENERE - fRE 8 LEEX ;1 24 — 36 Hlk
3 ENE B R ARSI 33 & 36 MEEHIENS A LR - ERRE NEREE - SSREN > S RE
R B PR R AR5 21 RSN SR E 821 — 865 @ Y - EATEE A » V041 22 — 42
Bl 2 PR ERMRIT R R 82 ~ 82 ~ 87 [ 82% - {ENREME JTH > S4HES - EAHEENEEIL - EREE
FEREEIMREE R - 7oLl REEREUR - DIBAEREERENEERERSBIHZ Gk aTE R R E
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T BAENEIEYIREE 40% 51 HE - AISGFEEE Z BEEEMEIF 22 Bl » HiA 7SR BB tEEEY) - KRR
IR EEE (=% 0 2011) © #GEO3ENS (Anas platyrhynchos domesticus) FyFR B — Y ENGmIE - BECRIGERDUE
120 HER 2 (& BtAEE @ IESRENEEREERN - IBRIREPREER  [RE10YI77E7 BIREZE » BI4GHIE
HIRBEEZ 70 — 80% fifg » SfREE - Blé TREERE Z 68 (B > 2019 ) - BTN ER S B S i~ fR
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PN CEafE (Nielsen er al., 2011; Morrissey et al., 2014) - ZCEIRAVE & TR EPEMBREE S 2DMEBEHER
MYEAfEFE L& (van Krimpen and de Jong, 2014; van Emous et al., 2015) - if3e2:3 » HERILEE GRS A F o
HyaaE - o] DU D s R RIAIR G A R 52 88 - R AT (H A 2 22 B BRI RS EE AT MERC A (Morrissey et al., 2014; de
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HESSBATE M T EREIYEE N B EE T 107012 SEZAEES -

EY T abrA

(@)

(i) ;

BB B et | (EAEM I FTETTE R 2 et - I8EN 0 — 4 BRI EN S = - e
CP 2 ME 737l £ 19.5% J¢ 2,900 keal/kg 7 4] (Starter) Eai ; 55 5 MEEE B IER R Faig g - I
RIS By 4 4H - 1940 3 RN > WM 13 & > HLaT%8 156 & - 55 5 — 8 AR - R4S aRE
CP K ME 731 B 13.5% ¢ 2,650 keal/kg 2 A= RHH (Grower) Galii ; 55 9 % 21 i Rad Bl - 4 40 & 6RE R [E
PR B R (Developer) it » 437l Ky © BREASIRF FORKL (EHIRAH ) ~ DUBAREEERIENME I 10% £
SK4H (WCM-10 4H ) ~ DUEREBEERES /M E UL 20% Tk (WCM-20) K LUK H BEE R RS/ HUL 30%
FoR&H (WCM-304H ) - 55 22 8l Ci B & £ ok — R R 2 MR E E R (B0 E & & 19% ~UE#HEE 2,750
kcal/kg 5 3.0% ~ ARUE 0.46% ) » shEsdHE BT - B EHEUK - H &P GlEE HER -
BAEBEERREMESE - BAHRBERE N ENE EMSR =EN AREAREAERY - D EERE

VA T &ﬁaﬁﬂ%ﬁﬁ AL TRZ SRR BB R R R 45 IR IRRZ MR GR (: 90 C i) 5 /N » fif
7J<ﬁ/a\5éﬁﬁ" 20% DA & M > B2R iR 2 BE RS EARRK Sy - AERERG - MEE - SRR =
& I%Eﬁ{%uﬂgﬂﬂib%F%Zﬁ‘%ﬂF@ R mA EVE NP RSB E g ETEEEZE RN lTEE e a5
®EZE Bl - ~ Gl ~ G2 (Aflatoxin B1, B2, G1, G2) ~ fif%8 55 %= A(Ochratoxin A) ~ {X FEFEZ Bl (Fumonisins
BI) » {j{%%% B2 (Fumonisins B2) * E/R#FEZ (Zearalenone) ~ [ & FE#i /) H /%0 (Deoxynivalenol) ~ T-2
2 (T2-toxin) Jz HT-2 B2 (HT2-toxin) °

HEHH

(@)

(i)

(iii)

()

™)

(Vi)

BRI AT ERISE ] BR8] ALO0.A.C. (2005) TR THHE EE ~ MFGRT ~ MKy ~ R4 R 4
KILEYEEE M -

WEERGEE « NEEE S BEETER LR 21 AR - BANESEERWIEERE - DETEE AR Y
HEEH ©

ReaE  RISEE S Al Hid RIGEE 2aliadd ol - BANESEEM GRS TEMEFEREE - DIt
HEHAEHRER -

EE% B 5 A ET R R R ARG > BEESEENEH 2R WETEE AR Rt E
7% (Cumulative survival rate) °

EER HEEWHGERBE R  BRXHEBEEMSBH 2 EER . THEEA PHEHEESR
(Hen-day egg production) fz & <FE 4% (Hen-housed egg production) °

WS EAE © RIBEEEE 24 ~ 27 ~ 30 ~ 33 K 36 BNy - GEEMEEIE 2 HVISE - HERIREES
PUFRE ROAIENS & 2 FS R AR - WEt R EAARE (ERER/ £ x 100) « JA5 33 K 36 MR - KHigE
DIEFLyEE 2% (HT-8116, Hung-Ta Instrument Co. Ltd., Taichung, Taiwan) JH|EEZHRIRE R » FIFEREUHAR
V) oiEORNEERER - TIMZERELR  WEEREE  HERERE > o hl7Efhls - el
FriE & (Equatorial area) % H—BRER: » DIEFEEE ST (FN595, FHK Fujihira Industry Co., Ltd, Tokyo, Japan)
HEFPHIEFRERE (Nordskog and Farnsworth, 1953) « (DL FRIE 2 8% - 7Rt EGERE - SO EHEE
= HohEtRHESRERE -

Gigtortr - SEmEEt B 2 dmsetElby > SBHE 2 45 R H SAS SisTELEH S (SAS, 2016) 7741 > LA
— &R MERE X (GLM procedure) #E 1T T 5UERYE J7 704 » I DURF &7 0 IR 82 72 5274 (Tukey’s honest significant
difference) » LLEZ S AHE R 2 2R Z M - AatBaLL P <0.05 R 7= SRATE -

LS

B I ATEE R

AR Z BT TR R AR 1 B - AEMHEE B ROfHAERGER 7 - DI IR & B & » WCM-10 2 ~ WCM-

20 45 &z WCM-30 45 7 i 722 52 § IR 73 RoRH e Al LU R AH A T WCM-30 4l sy 5 FESERRZKAL &80y
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DUEIEAR £ SRS - WOM-10 41 - WCM-20 41 WCM-30 417 RIS © (BREHI A S UM T - GRRST T
SERET ISR B T G AR 5 RIS & & LRI B & - B
B I E TP AR R 2 RE R - TR - RIS - BRI BTN 84 — 74% - WL
15 — 25% » BRI RME « 258k - 1)5E (Wheat middlings) ~ Foll « A TH5E (5 5 2019) » BIEAE 2 BB 5
PR RS & R PR -

L B S I F R AR R AT

POAELIE €57 4% e 2 1 B e BRAT S BT ETIANIE 1 AT - DOSBB R0 R0 (5 — 8 4l ) 2 PA9 S IR
BRI R 912 - 964~ 99.0 12 95.7 g 5 WASABREN (ERN 9 — 21 M ) 2 FAGHR ARSI FIK 93.2 - 89.9 - 883
99.5 g 5 FABETEM (22 — 42 i8S ) PR AR SIHIE 1555~ 1510~ 1554 & 1521 g « 55 5 5 8 MHsHAR » &
4 B B SB R ITTRE - FIBES TGRSt Y R A RAEE R « WIRGL SRR RR 0 BT IER(ER
8 S » T ELMIALY R A BAVGEMEIE Y 590 - ELIRERIR A « 55 22 MBSHANG - 4 4% & BB AT -
PR 23 MBES R 33 i 2 A FEIBE Y SAIIS SR A RIS R - GRET BRI R B A
HESSERSNE  FY NS E R AR - HEEmlmEER S (B2) 55 - 8 EE
BRI - S B E BB T - S EE > GIRTRE AR 56 S IS  WIRKL - WCM-10
41~ WCM-20 41 F, WCM-30 412 BT 5371 75 936 ~ 984 989 J 961 g « 559 — 21 JEIISAHER X [5]  2 Eplc76
BRI > &8 R I MU RS B - 55 21 JEUANT > DULLANEE S FIR 852 - 821 - 865 R 821 g+ FLLL WCM-
20 (A i -

1 BARHESERSE M EIRIEESZ B iR (FrAsHE S PIRZIEER )

Table 1. Approximate analysis results of waste black fungus cultivation medium addition ratio (All compositions are shown
as dry matter basis)

Items Control' WCM-10 WCM-20 WCM-30
Cru’e protein (%) 8.26 1 0.03" 7.6310.02° 7.5110.07° 7.500.02°
Cru‘e fat (%) 5.06 £ 0.03° 2.4910.37° 1.73£0.02° 2.00£0.02°
Ash (%) 1.2240.00° 1.36 £ 0.05" 1.4940.03° 2.07 £0.03*
Cru’e fiber (%) 2.14+0.44° 3.8610.10° 6.60 1 0.08" 10.68 + 0.26
Total carbohy‘rates (%) 85.46 £ 0.31° 88.52 1 0.40° 89.27 £0.12° 88.44£0.01°
Total energy (kcal/kg) 4,087 £ 56 4,05019 4,073+ 29 4,096+ 19

' Control = 100% corn; WCM-10, WCM-20 and WCM-30 = replace 10, 20 or 30% corn with black fungus waste cultivation
medium, respectively.

"4 Means in the same row without the same superscript differ significantly (P < 0.05).
Means * SE. (n = 3).
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' Control = 100% corn; WCM-10, WCM-20 and WCM-30 = replace 10, 20 or 30% corn with black fungus waste cultivation
medium, respectively.

. #GtEINE B eTE DB A H SRS N E AR R Pl TR IR B R 2 -
Fig. 1. Effects of replacing different ratios of corn with black fungus waste cultivation medium during the developer period
on feed consumption of Brown Tsaiya ducks (n = 3).
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' Control = 100% corn; WCM-10, WCM-20 and WCM-30 = replace 10, 20 or 30% corn with black fungus waste cultivation
medium, respectively.

2. 1SS E B DR AR E B R MBI FE LB R RS H 9 2 21 Bl E 2 22 -
Fig. 2. Effects of replacing different ratios of corn with black fungus waste cultivation medium during the developer period
on body weights of Brown Tsaiya ducks from 9 to 21 weeks of age (n = 3).
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FE R R4S B HANE] 3 Fiow o PUSHTREEEE 21 IR Z EE R A Ky 11~ 5~ 6 J2 3% 5 55 22 it » &
GHE FERFE M N AE T 0 56 25 MR R ERIe &5 T ISt A TR » EleURIn E N B HEE
BN 5 5B 26 T - VUSHEEEEZR TR Ry 87 ~ 90 ~ 96 J2 90% - & 4H M B 25 - WCM-20 45
AEE 26 — 42 FHERIHAR - EERA SN HMAE > EEh - DIEEIAR (21 — 42 88 ) 2 PEEERE » &4y
T Fy 82 ~ 82 ~ 87 Jz 82% » HAHMMRERE A2 - (HAT DL WCM-20 dHA R & 2 FmEEREE (P = 0.38) - FF 205015
W IEBHEE M > EE SRR AT SR EE® (Walter and Aitken, 1961; McDaniel, 1983; Kling et al., 1985) »
EREHEERITH (B 4) > 565 9 BE SR ERERGNT - S4HZ BEHEERI 5 100% 5 565 21 e Tk zE £
FATERT > SAH BETEERT AR 94 ~ 97 ~ 97 2 94% » H R4 =R - BURERBIHeRE R ELp] 2 BAHEE
R EEE > WA EERIREIHME 2 E% - B TR (1995) f5 M B RIHER R E T E fafE - RS
G RIRGE R BETHERE RS - MR M b U R M EAVAE R — 8 - 55 44 BN - TUH RETF
VEEAEAT 0 R0 89 ~ 97 ~ 97 & 94% » M &40 7 P ESZEER TR 82 ~ 81 ~ 87 K 83% - HIREFERHY
SESIET: > R TIRERIIN  RIFIE I MR E L R S B e H A B
FERIR 2 -
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' Control = 100% corn; WCM-10, WCM-20 and WCM-30 = replace 10, 20 or 30% corn with black fungus waste cultivation
medium, respectively.

3. 1SS E REHEE D B AR E REEAE M E AR FEELOIE R B 21 2 42 B EER % -
Fig. 3. Effects of replacing different ratios of corn with black fungus waste cultivation medium during the developer period
on laying rates of Brown Tsaiya ducks from 21 to 42 weeks of age (n = 3).
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' Control = 100% corn; WCM-10, WCM-20 and WCM-30 = replace 10, 20 or 30% corn with black fungus waste cultivation
medium, respectively.

4. 1SEEISE BSHERE DU AR E B IERE M E U A FIELOI R OR B 4 £ 44 8l ZaHEaR 2% -
Fig. 4. Effects of replacing different ratios of corn with black fungus waste cultivation medium during the developer period
on cumulative survival rates of Brown Tsaiya ducks between 4 to 44 weeks of age (n = 3).

V. SR

EEEH (B 5) 524 HpIiEEES R 515103514106~ 503 £2.3 K 51.710.9 g » S4HRHE
7S o XU FEEEEEEEN I L > 25 36 ElRF - UAH  EE A5 61.21£0.8~62310.7 622108
2 60.6 £ 0.8 g » HLL WCM-10 4H 5z WCM-20 4H 7 FEE AW s 2 #24 (P > 0.05) o EERIGETGHE (& 6 ) > 55 24
PFEREF > DUEIEAR K2 WCM-30 4Hig s iff WCM-20 4HERAE > &40 2 BEAUGE MY 65.7 — 68.3% [l » HHIAES 24
FRIFINE REERIHH - FTE ZINER/NIGRZ R » M SR E SR ERGEER Z RA ; 527
30 ~ 33 J2 36 RN - FHH Z EAVGE R AL o 5 33 K36 AR IS E M E N EAERER (FR2) ) &
=~ EAREREELAHY - EREELOIABEISE BRI I HE - WHERESEL 33 #Hik
14.6 — 17.0% » EFF2 36 e 2 17.3 — 18.7% 2 fff - TEERLEEHVAE SR » 36 il 2 H84H - WCM-10 45
K WCM-20 4H EZEFE S FHE LA S 33 Bl 2 % - WCM-30 AR (KEITEE 2 i - FERRE S
[H > SRR o PITEUR AR RN E EAIRE - IEEERLE (McDaniel e al., 1981; Wilson et al., 1983;
Robbins et al., 1986) » FLEARGI B2 ZHIH] > BHSHEIHEIRARE © Bish er al. (1985) ZWFLHEUR » MRAHE IS
B A EEZAGEE ) Spratt and Lesson (1987) $5! » E=tbFI&iERS HREEMmEEN nmmg i - A58
BHEEEENRENEERREERER  ELSHIEELEREZR Y FKN - &ial FERER » BRdHE
fA R EEEHIZ BAE B NE - At R EEH 2 NENE -
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' Control = 100% corn; WCM-10, WCM-20 and WCM-30 = replace 10, 20 or 30% corn with black fungus waste cultivation
medium, respectively.

5. 1IN E R ETE DL BB REERE N E AR FEELA SR HEE 2 5o # -
Fig. 5. Effects of replacing different ratios of corn with black fungus waste cultivation medium during the developer period
on egg weights of Brown Tsaiya ducks (n = 3).
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' Control = 100% corn; WCM-10, WCM-20 and WCM-30 = replace 10, 20 or 30% corn with black fungus waste cultivation
medium, respectively.
6. NS R ETE DB A B RS M E A R EE B R S R (R o s & -
Fig. 6. Effects of replacing different ratios of corn with black fungus waste cultivation medium during the developer period
on egg shape index of Brown Tsaiya ducks (n = 3).

2. 1GEISEREEEE D BB REE RS E IR FE LR KRB 33 B 36 MEINEmE Z o8
Table 2. Effects of replacing different ratios of corn with black fungus waste cultivation medium during the developer
period on egg quality of Brown Tsaiya ducks at 33 and 36 weeks of age

Weeks of age freatment
Controll WCM-10 WCM-20 WCM-30
Egg yolk weight ratio (%)
33 32.0£0.6 313203 32.0%0.0 327107
36 327103 323103 323%03 32.0%0.6
Egg white weight ratio (%)
33 51.0%£0.6 520%1.5 51.7£0.3 527103
36 49.7+0.3 50.7%£0.3 493%0.7 49.3+0.3
Egg shell weight ratio (%)
33 17.0£0.6 16.7+1.2 163%0.3 14.6%0.7
36 17.7+0.3 17303 18.0£0.6 18.7£0.7
Egg shell thickness (um)
33 390.0£0.0 396.7+6.7 386.7%8.8 380.0£0.0
36 400.0+5.8 403.3+8.8 396.7+33 380.0%£0.0
Egg shell strength (kg/cm?)
33 446+0.13 4.6410.31 45310.24 4.29+0.06
36 441%0.13 442+%0.15 4.44%0.10 430%0.10

' Control = 100% corn; WCM-10, WCM-20 and WCM-30 = replace 10, 20 or 30% corn with black fungus waste cultivation
medium, respectively.

Means * SE. (n = 3).

There is no significant difference between the above groups (P > 0.05).

IV. BRI ERR A
AR 2 TORTL 109 S 2 SPH(ERR RN T 8.545 7T DUAHEERIS SN B G Z B #RE R 91 K (9 —
21 i) ~ PHEHREEDHR 93.2 - 89.9 ~ 88.3 K 99.5¢ > MEINENNSFI6E &% 6,000 EISAHETH
RIPUSH A 75 NG B I ETE 73 75 50,887 ~ 49,054 ~ 48,212 k7 54,347 N1 © 45 AR H BETERIE /1 E 2 i
RZIRBCAREE N T 3 UG - WU P Gl AR 0 T 0 731 B 8.545 ~ 7.991 ~ 7.436 J7 6.882 7T » &L5TH A Y]
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Abstract

The purpose of this experiment was to evaluate the effect of feeding waste cultivation medium of black fungus
(Auricularia auricula-judae) on the laying performance in Brown Tsaiya ducks (Anas platyrhynchos domesticus) during
development period, thereby to establish the reference on saving feed costs of laying ducks. Ducks are raised in brooding
rooms at 1 - 4 weeks of age and fed starter feed; from the 5 weeks of age, the ducks are raised in the experimental duck
house. The duck flock is divided into 4 testing groups, namely corn group (control), while the corn group is replaced by 10,
20 and 30% waste cultivation medium, respectively (WCM-10 , WCM-20 and WCM-30 group) . Each group consists of 3
repeating pens, with 13 ducks per repeating pen. A total of 156 ducks are raised. At 5 to 8 weeks of age, each group was fed
CP and ME of 13.5% and 2,650 kcal/kg grower feed, respectively. From the 9 to 21 weeks of age, they were fed different
treatments for development period. At 22 weeks of age, ducks were fed 19% of crude protein and 2,750 kcal/kg layer feed.
During the test period (9 - 42 weeks of age), data on body weight, feed consumption and laying rate were collected every
week, and egg weight and shape index were measured every 3 weeks from 24 to 36 weeks of age. Data on the composition
ratio of duck eggs, eggshell strength and eggshell thickness were collected at 33 and 36 weeks of age. The results showed
the follows: there was no significant difference in the feed consumption of groups between the limited feeding period and
the laying period. The ducks weighed between 821 to 864 g at 21 weeks of age. In terms of laying rate, the average egg
production rates for each group at 22 - 42 weeks of age were 82, 82, 87 and 82%, respectively. In terms of duck egg quality,
there was no significant difference between the groups. The results showed that the waste cultivation medium of black fungus
can be used as a feed ingredient in the laying duck's limited feeding period, which can be replaced by corn up 20% without

affecting laying performance and egg quality and can save 17.55% of the feed cost during the development period.
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