FME DDGS AXZE BTN

Z & HiRrh{EF DDGS K7 £

T HE R Ff 4% (Waldroup % , 1981) LLIRCEFR/KTF-RANHLEMAE L (Noll %, 2001)
HRFR, I EERESER S AT T ERIERE & KZh 5%, (Bt XM LTHER, fEX
& plek b 3 ) DDGS & —Fh & R it AR R FNScE IR AL 3 R Jn R F i = 220 BRI, TRk
finl Yy (DDS) i3 DDGS fE5K & flft s g (E 10% UL T, Couch % (1957) 93k
B, Tkt {8 5%DDGS Ji5 ml LAfE K XS R R BEHE 8 17-32%, Day % (1972) il {E3Ef T
F =AM REE A, A i — MRS R AP 2.5% 2 5%DDGS A A4 5 A XS A & , Couch %
(A957)th ke BLANRAE HFR A T B k. W& fa al IR4 I DDS, 72 fa B o8 1 Fh 28 97
fbE3 42 =, Manley % (1978) M52 ) 2 ™ 2 A W B AY [ ™ 2E RE 0 T &Iy, AR AE Tk o 4%
3%DDGS, =& H&tEs. LA EERN T —/AMB%, xR E 110 R ol g5tk
i PR A 5%, Alenier Fl1 Combs (198 1)45H| 554ff Hl DDGS Hy K &0k HARAELL, B
BB R 10% s 15%DDS Hfi, {H)&, Cantor Fll Johnson (1983)HIJCH: AL {th A 17
TRIE A B PR A R, X S RLHIALE o % TR IE 1 1 FH WA A & DDS F1DDGS RE % 2 fit
ek &, AlRELRER IR & IR PR Z AR CE, B, RNOLEL T B EERENE
SR AR AL E SRR b AT R ER, FEAE S HORR A (5 TR 2 |l 7= dsh A ] e 52
FXEE R T

DDGS MHXBRIEFME

DDGS LA @ fef—z R ivRE R . AWM, 2R, Spiehs 4#(2002)%k B DDGS
B TR ACT-SAEA R IR A7) TR B2 S, (R R B E TRk P 2 T E XM
% (NRC, 1994) RERE T . BTEREA™ ARSI ZERE 5% LT RA TR,
MR E T, MR, HLEF 4N —LE SR MR S R BT 10% ., 5K & fakek b i S i /4 BR
PHRAEREMARERR, MAERE, XMADRIERIVE SRR, 2300 17.3 A
13.6%, TiH., Spiehs 5:(2002)% I BEHYE S A BMIRE, A 11.7%, Jak, Noll 5% (2003)
SCREAT TN, M 4ANRS) A3 1224 DDGS Mgl , RIELOHTHIER AR, Moy,
oYk, EAMR. WRRFIERA T IEHMET Spiehs FQ2002)YEE R, AlE, XA REAE M Tl
TSR AR EBIRIREABCREAK, Spiehs 55(2002)7¢ I 10 ARG IN L) RE| T 118
AHERLIERT T T, Noll 2 (2003)iA A ] — ANl A2 =) B &5 R A S S/ NV RS AR ) AN ]
FREHAE 5

ab =
BEE

FEHTRIMEIT T, #9235 A h DDGS Xt ki & & 4 2,865 T RFMALMFE (AME) /25
Jt (Noll 5, 2004) , x+AxG47 2905 T REMNMAEE (TME) / 23 Jr(Lumpkins %%, 2004), *f &
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M4 2,805 Tk TME/ 22 JT (Lumpkins %, 2005) , Tiphrb & 804 10% Itk (L3R s A
A U 200, Batal £ Dale (2004) A Ak 2438 %1%, DDGS [J°F-34 TME A 2,831 K1~/
23 )T, Roberson (K. D. Roberson, % g7 K27, FA N )INA k38 %) &+ DDGS [ AME
B4 2,760 KR/ )7, TEAGH AME 2 2,750 KR/ 2, SHHEKRISRE, 55T DDGS HRE
HUME, NRC (1994) 192,480 KK /2 78858 A (Noll %, 2005)4 %5 Hi k) TME {E 2,980
KA BT A GIRIE AR ) AME {2,750 KR/ AT HE &, ReFHE, 2,755 KK/
S JTARISTRE AT ULRE S = il DDGS IRE =B, JCiednfn], HEMEEMIE, SaliVRERpREE
REBLL NRC (1994) 192,480 KR/ AT % &,

KER

AL RIF ST 45 R 551 ) DDGS 261 &y s FIVH L 3 AT L NRC (1994) HRiE
BB, Lban, Ergul % (2003)I\ 4 DDGS i@ FRAVIF L3 Al LA ik 83%, i NRC (1994)
EREWEIERA 63%, Cromwell % (1993)EKUEH], DDGS RS E (L") FiL # (b*)
538 E (435104 0.74F10.72) Fufalkti b (45104 0.69F10.74) 230 = EEAHS% . Ergul
FEQOONMIESE TER &, AABLEEIE K A DDGS =5, ml LIARYESMLEL A AN ok
A B Hb TR A FRTH L2

¢ L*
® b*
— HE(LY)
— Hk(bY)

0.20 0.30 0.40 0.50 0.60 0.70 0.80
Lys(%)

E1 mHAEsER (%) fEeE (L, b*) MEPXHE

wHER

DDGS iy & & iR (0.73%; Noll 5%, 2003), XK &k 1t DDGS HUREA SR E A ,
X EAME EK . Lumpkins 1 Batal (2005) fé LB A 2803 A 54% F1168% , 1 [F] ikt Martinez
5 (2004) AR AS ] DDGS A ah K UL, B AFI 24 69% . 75% ., 82%F1102%, DDGS
B E R Oh 0.01-0.48%, P50 0.11%, [Altk, AniRAe FARM A 18 ik Pas s iy
DDGS I}, A 1 b H LR 8 A SRS R, A4 200 B AR P EA TR

ME R

DDGS & 47 181540 ppm (UHF 5 o il AL FRFEI ARSI R “ZRIHF SRR 56 B DDGS i
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(IS I RE A S 3 M s 2R rh A 3K U2 (Shurson 4%, 2003 F1 Roberson 4, 2005) , 1fi L
24 DDGS f£ P35 H R b &80k 10% b, RERS 2 172 P R Bk 65

ZEXGrh{EA xE DDGS

FEZE XS H AR AR (i FH = 57 & DDGS [iFEfR/b, Matterson % (1966)3 BHTE & A8 H f A ]
LA 10-20% ) DDGS , FefgH Btix A~ H AL [ B 30%, [l A 6 A s iR, %t
B VA {20 . Harmse 25 (1969)4} 1 % 25 49 H AR AP F 10%DDGS S Ak —#) H AR
HERFH AR E = RFIEE, Jensen % (19741945 R UL B (% FH DDGS m LAE i PN EBIY 25 it
(BICHAL) , (HRZIXA B AR,

HIAS/A , Lumpkins 25(2005) i FHifE2 W — 36 it T —/MRL8, M 22 JATF4F 42 )5, K
HA RRE(2,871 K TMEn/ 2 JT) FIMIKEE ((2,805 K-~k TMEn/ 3 JH)FFHAR, HA{EH T
15% 9 DDGS 8% 3% % A /] DDGS ., xTifffsr 4, DDGS fUFiafi g2 L* = 58.52, a* = 6.38,
1 b* =20.48, 1A 22 BRI, (R 15% i 0%DDGS 1) 558 H i &= misf
FEMIZNN, (Ha&, M 26334 JHrh, &4 15%DDGS HMIKAE H HRAN {5 Rus il P, 1H 34
JE AR T ARG, MR EE, HILE, EOmE. R, §
FAGCT BRI A TN, M 25 3] 31 A6 AR ISR iR A2, 43 5, 584
15%DDGS 1) g HHAHLL , &7 15%DDGS{IKRE H A FC A2 A, i B, {8 15%DDGS
JE R E SRR N, X e R, WERE ARG B A AT LAE A DDGS, fE
e RE R L AL DRk AT LAfE B 10-12%, {H 2 4n RAAEACRE H KR 8 FH DDGS, 38 A7k 7 v 1%
FEAR

Roberson % (2005)f T AL, 4G HHR A4 BIfEH 170, 5%, 10% F1115% [ DDGS,
TlMER A G JEAS A A 1 S RO B P R B R R AR, AR — IR, A48 JEF 56 JE
H, (EH T B DDGS @B HRLd . A5, M58 F 67 JEiH, 45t DDGS #ifk i
HERA, FERZ BB, Bk A 2R, (B2, Y HRFPIDDGS kP4 @i, &= & (52-
53 %), HE (63 JH). EB (515153 &) KELE (51 )8) ARt Tr. BRI,
liti & DDGS 7 H KRS, RS mgAA R, MR d, 24 DDGS &8
Ih, LR () ZeMbgin, X Se4E UL, Y HARF &4 10%DDGS, ¥ ¥ £ M E ik
FIDDGS 5, —/ HNERBIEELR, i A 5%DDGS HIRMA H, EEFiG it —
B, WFREH NIV B0 H R F 15%DDGS K4 s &, (LR —As A
EEVR LA R ZAE FIKT 15% 1) DDGS,

Shurson % (2003)F 2 P4 £} MG SLITRHEAT T — A B AL B XS VAR LS , R PP /22
PERF bR VR A T R R R AR R E GRS DL, % R 10%DDGS HFIE T4 .
FLE B, KRG, MUK 2y . E5FIRE LERS A 255, 0%, 10%DDGS HH AR5 BT A B 4
& (11.8ppm) , Xt HE HARIYZK T4 10.2ppm , i ELAETRIE AL IH JE A, R HORRA 36 )57 22 5
SRR (B, BEEIREME T, DDGS HHH R38BT R M, BLRAAE 16 BRI fig i (70
12 JEAEG IS IR A 4 J5) , DDGS iyt A Hi k.
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B2 12EDDGSIAKE P EGHFHEE (AF)

FEIRIE AL JE B, XS IR EAEAS[RI AL 5 A 25 5. (HA&E 3 312 4, 13" DDGS H
R B S 4 B s o6 BE FURR (1812) . sX UERA DDGS H R REIE o6 R4, TRA A
TR R 4T BRI DDGS H ARG 4% (K3).,

ERE4 R, £1, 2, 3, 4509 i, *HEZAF1DDGS 41y & ™ & F 8% A 2R,
fHiE, fE5. 6, 7. 8, 10, 11 f112 )4, DDGS H IR E & FHOE &, X S8 11, 78
WASTITR, XS H b fE B 10% [ DDGS Ji, e R b Em HARA s . BT eyt R R
ROVIG PRAEIR & LA T A6 T BRI A e, (E9(E5 9 JEM = E & T, {3 F DDGS H AR

VY5 — DDGS fE5C 8 H R b Y B A 21



1 G S o HE 2 S Pt P A2 B 65 e R A P2 KT

3500

3000 L= " = - T W = = = m om om omomow

2500

2000

1000

500

0

am—

/

I it

1500 DDGS

Week Week Week Week Week Week Week Week Week Week Week Week
1 2 3 4 5 6 7 8 9 10 11 12

B3 12FDDGSIHE R EBHFHEE (AF)

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week9 Week Week Week
10 11 12

B4 AR ERIDDGS HiRM B GEE T~ R E L5

G2 UL, i T BEFIDDGS H Y E X EFE L3 %o Ak 3 % LARIEAT 222
S it 12 SR MY, (4 F DDGS HARRY— 200 8 L (22 T B DR e 25, i B
EERELZUNITAGE, B, (£ DDGS HIRfGEEA L M ARESES. Bk, M
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DDGS F #8406 2 = 19— HL R W, S M FREELL BT (122 % 0.75%) ,
TEFELLBITE (0.02040.01%) , BEELLGITHE (218%f 1.37%) FUMHEKELLHITF# (0.12%
0.08% ) FFrgc, KL A IF) FURUL I ML JE52 B AISH 6 45 S 5, (LA ] KA 2 7
PR/, HER S, [ DDGS HBURTLE LS, ATRER M T EEK, AR
SRS B 1, (B /MAYar, AN DDGS FRUR I & L G LU B2 25 0 5
HE,

#1 EEGERBEADDCSEXEGRTE, WikE, FEENERRIOLIN

EiZon pag:s DDGS SE Pl
SEXE SR 3,948 3,828 51.2 0.12
EWFT R, % 1.99 1.80 0.13 0.30
EBELE, % 0.49 0.52 0.07 0.76
—HASEWIELG], % 66.2 68.9 1.09 0.10
BrrERE 224,533 229,294 2324 0.17
SERFEER, % 68.7 72.4 1.01 0.02
BIEEER, AT 14,576 14,659 158.2 0.72
SEHEEEEIEGR, AT 0.308 0.320 0.005 0.11
—RIGE B E 219,565 221,156 2338 0.64
—HASEWIELG], % 97.8 96.5 0.20 0.003
WEEE 1,683 2,806 116 0.0001
WELLE, % 0.75 1.22 0.05 0.0001
TRELRE 26.3 48.4 4.45 0.003
LEEES, % 0.01 0.02 0.002 0.006
HELE 3,073 4,999 341 0.001
PEELLBI, % 1.37 2.18 0.15 0.002
WEELE 185 284 16.9 0.001
PEEELE], % 0.08 0.12 0.008 0.003
SE R B B BT 92.6 93.2 0.46 0.45
EHERE 7.41 7.34 0.06 0.51
SEHERGG 10.63 10.81 0.02 0.02

ARl HARAC R FE A xS 8 E Biw (DA R gEfTlE ) FiE e e (DAELE
frlE) HBZER (£ 1), #Aimi, DDGS HRZLAE 6 5., 10 FEFn 11 JH & = T (&
6), MH, S5xtARKAHLL, @M DDGS HRE, HEMPIGAELR, XFE A& N
FM (FR1), (H&, METRrLEH, X P ESE G 22 e E R LL e = R
B2, X5 1 DDGS fym- 2 BRI kR B Gt — 80 .

XTI EE RFE AL TR, S¥@En &SR, SEBRAEXS HRE R 10% (1)
DDGS )i, RS ERmr=EER % EETIE, R, HTEEAES, RS E
e Ml A Ry e {55 FE P 0 7 AT (s ol 2 LT v . AEUS {3 FE G B HRRFIDDGS H RS, 3B
Lo, ka8 [ R E 2 R A (. (Had, 1/ 10% DDGS HHR)5, I
HILGIF &, FEEXFIEELLGIF S TR FIEATE R, thir 5 IS 4 - 4n
INERAR,
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E7 ERAXMRMDDGSAREEREE (FREAM) HWER

AIGH{ER DDGS

WFFEEA VR BLAE R X HOR R {8 I DDGS A IE f R H . 78 Day 45(1972)2E A7 A R IIFFE
FERG H AR E AR EL (1Y DDGS (2.5F15%) Ji RIS i S LE X IR 4R i . Waldroup 46:(1981)
A ERERCP- R F— 2, G R AT LU A &k 25% H9 DDGS, A K PEREMR 2R R 4F

FEHALHIMEFEH, Lumpkins 2% (200)2E47 7 AMIRGE, Sk PO HRRRERANE B Uk P
LAT: DDGS F 3 PSRN . FESS— MR GE R, PASE SR AT (RKTE = 22% L&A R,
3,050 KK MEn/ 24 J75 fR7K°F- = 20% ¥ 9 5, 3,000 KK MEn/ 23 J7) HARHER 1 0 8
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15% i) DDGS,, PS5 0 F] 18 H ik R X SeIR00 R, {5 H 7k HORRAY 15 i B Fn k% 1L
ORI TR HAR, L& ER— KT, #H08¢E 15% 1) DDGS 5t P 3G 1) Az 7=
REVE A MR (E55 AV IREE P, HHRESERE. SR ARM Lo BIfER T 0%, 6%, 12% 5% 18%
[y DDGS, KIEHI 42K, B DDGS & &(F s, WAGHIARE ., falkHE b foim e i FUAD
BAZER, R4S E A #H 18%DDGS i, A EMEEHE LSRG A N, XRS5
HEEE, WIRIECEEE =) 1530/ DDGS w] UL AE A HRLEL, 7E400 1 BE 77 A
6% , fER R RS 12-15%,

EE WS ARG EMEE LA XSRS 75 20054 3471 — A 2 H RS ' (Jin-Jenn
Lu f1 Yuan-Kuo Chen, 2005), BFZ8&I1AHE T 0 R A [E ) DDGS Fi 56 = 830 A Kok
RE. B IR TR A BT R s i, BIFSTEE R U ITE — 35038 HAR R i 20% (1) DDGS X4 & |
TR L. AR, & A SRR DG A A (] f T s20 . DDGS A -8 i Al A
WA R DU TE XS I RE HE N K Dk . DDGS A [RS8 BUAE i 12 Ja] ) il e ) Tl v A6 1
frf 2k . RYE DDGS H R85 BT A e sE 2 OB N L@ 2RI G I Tt i xS B a2k,
{H.20% 1) DDGS Fjji_E—2 1 N L4 2250 RE a2 % IR i J5T st . B A B g e iy 22k
X MRGE H A N L B0 B ARD & —FE), K 20% I DDGS REfS i N L
FIE PR BEAIC—2, AT T A 2 rTR A fapkb 3% F . X 2845 KA, DDGS X s — 3%
A P — PR B TR, BREAE =3 B i U2 A

F2 EATHAMPEROFN10%DDGS/F3T B4 KHERER M (XLK1)

pag:c! 10% DDGS i Pl&
AR, 0K 160 160
AR, 38K 152 157
FHEER, % 95.0 98.1
EERE, W
(5N 42 42 0.76 0.34
14% 434 441 12.82 0.22
29K 1336 1346 51.50 0.69
38K 2028 2001 46.24 0.21
EHRER, T
0-14R 466 471 20.42 0.62
14-29% 1368 1401 82.31 0.39
29-38K 1417 1432 59.51 0.58
0-38% 3251 3305 131.09 0.39
SEHE, WK
0-14% 392 399 12.74 0.24
14-29% 902 904 45.74 0.91
29-38K% 1521 1487 53.78 0.18
0-38R% 1986 1959 46.19 0.20
epluE
0-14R 1.19 1.18 0.03 0.57
14-29% 1.52 1.55 0.05 0.16
29-38K% 0.93 0.96 0.07 0.33
0-38K 1.60 1.65 0.06 0.08
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R3 EAZHIFIAESPER0FN10%DDGS B REX BRI (1X582)

ot 10% DDGS
IR A E 30,000 30,000
GRS = 28,950 28,584
HFIER, % 96.5 95.3
HEERNG, AT
32K 1.76 1.72
36K 1.96 1.90
SEHRER/ANG, AF
0-36% 3.51 3.21
RERL/E E
0-36FK 1.79 1.69
SERERHRANT/IA 10.05 9.87
BAFTWESRA, NT 17.99 16.68

2004 AR B I — AR AL TR 3T T HARI SIS o X A IRIE I A KRB A R
DL 203, X LeEE R UL HIELEXS . B RFIE B B kA A 10%DDGS J&, I8 Kk
RERSRTRAT, SHLANT R A HRUSCR AR, X Bt R TR0 K7 O & R B
—311), #FWE B DDGS al LAEAENS B BOWFIE I HARGE F 12%, i A&t A Kotk
REAG AT fr T 20

X35

Noll (2004) 555 T At KOG 7E B K B LI HHiH DDGS F & b 12% Ja iy = AR 55
R, RIUARSEE AR 5 B K — SO — ARy HRRYR A 25 5% . Roberson (2003)
T PRANRGE, (R E M OSSR DA B A i DDGS & Je kAR KR 2, 28—
AMRLEH, B — G HRF S BIIA 0%, 9%, 18% di# 27%DDGS J&, Tl 56-105 H i
FA KRS, 16 105 Hiki, kAR BRI H R o DDGS FH i3 i BLek T, 102, H
fiirh DDGS (= £k 38 77 3 105 R alkHL L83 . Roberson (2003)+5 i DDGS fifi H 4%
e, WOREREE T AR AR S, A8 R d, AR HHR T DDGS &84 0%, 7% 5
FH10%, —[ kA e AR fE FH 10%DDGS H R, B IE#IEFH 7%DDGS (1) HAR, IRIE 145
FABAN G HOARSH A 0 8 o R (AR A 52, I A 40 R BEnS 1E kb FH DDGS 11y
EFRME, ARNEEYE H AR T DDGS [ H & AT LARE] 10%,

%

% E AW A FEAE S BN BT — lan 3% B T —IRFiEsh . BN LT
Z8 HORR A (S B &5 ml IR A T R KT Jo % 4 Tsaiya 5 15 AF 7 ME REFNTG 2 &4 LAY 21 (Huang %5
,2006), 14 3] 50 JE % 0 & S e R H L BIPOAS B A, POAMACERZA R HRR A > BIGE R T
0%, 6%, 12% si# 18% [y DDGS, HMEEREREN, A& 2,750 K/ ME F119%
ffLE AR (CP), XM FEIIEE REM, HARFEH &L 18% 1 DDGS J5, X &EMARE
L TR LR D e 2 e TR R AR A B35 25 S, KA IR, RS H R b {3 FH 18% [y DDGS
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SRS HY IS 2 = &, DDGS Y HRR{E FH &4 12% 23 18% I & & A 3G & %, BiE ek
H DDGS & &g s, EHRFIEEM AR, DDGS fii-# FRe g R ar ol EMFIH, &
M5 AR s H DDGS Ji5, SRR IR T DR IR & &8 A Frdt & . DDGS al LU A 3 (e
BTG AR, XA AT DAEASSZ A P BRI RTER T, $2 1 B IVRHE .,

& ot

1eM=[1

DUETA SR AE A 8 H AR DDGS HYFEHIZKCE A 10% , & oA 15% . AR AEMECTT N
REAE IE Wbt R4 RE B AN IR IRk °F-, DDGS M E A LA & (Noll 45, 2004; Waldroup %,
1981) . 2415 H K {3 F DDGS SR BL 5 I, RLZAE AT R AR, TR AR . &
AR, MR ABEAIR . h LSRR T R IR E QAR =R e/ MEZE, HAX
PR R R & DDGS & [ i KR 58— R il 2 A R

Bk

Abe, C., N. J. Nagle, C. Parsons, J.Brannon, and S. L. Noll, 2004. High protein corn distiller dried
grains as a feed ingredient. Poultry Sci. 83 (Suppl. 1):264.

Alenier, J.C. and G.F. Combs, Jr. 1981. Effects on feed palatability of ingredients believed to
contain unidentified growth factors for poultry. Poultry Sci. 60:215-224.

Batal, A. B. and N. M. Dale, 2004. True metabolizable energy and amino acid digestibility of
distillers dried grains with solubles. Poultry Sci. 83 (Suppl 1):317.

Cantor, A.H. and T.H. Johnson. 1983. Effects of unidentified growth factor sources on feed
preference of chicks. Poultry Sci. 62:1281-1286.

Combs, G.F. and E.H. Bossard. 1969. Further studies on available amino acid content of corn
distillers dried grains with solubles. In “Proceedings Distillers Feed Research Council Conference.”
Pp. 53-58.

Couch, J.R., A.A. Kurnick, R.L. Svacha, and B.L. Reid. 1957. Corn distillers dried solubles in
turkey feeds - summary and new developments. In “Proceedings Distillers Feed Research Council
Conference” . Pp. 71-78.

Cromwell, G.L., K.L.. Herkleman, and T.S. Stahly. 1993. Physical, chemical, and nutritional
characteristics of distillers dried grains with solubles for chicks and pigs. J. Anim. Sci. 71:679-686.

Day, E.J., B.C. Dilworth, and J. McNaughton. 1972. Unidentified growth factor sources in
poultry diets. In  “Proceedings Distillers Feed Research Council Conference” . Pp. 40-45.

Ergul, T., C. Martinez Amezcus, C. M. Parsons, B. Walters, J. Brannon and S. L. Noll, 2003.
Amino acid digestibility in corn distillers dried grains with solubles. Poultry Sci. 82 (Suppl. 1): 70.

Harms, R.H., R.S. Moreno, and B.L. Damron. 1969. Evaluation of distillers dried grains with
solubles in diets of laying hens. Poultry Sci. 48:1652-1655.

Huang, J.F., M.Y. Chen, H.F. Lee, S.H. Wang, Y.H. Hu, and Y .K. Chen. 2006. Effects of Corn
Distiller’ s Dried Grains with Soluble on the Productive Performance and Egg Quality of Brown

Tsaiya Duck Layers. Personal communication with Y.K Chen agapel18 @so-net.net.tw.

VY5 — DDGS fE5C 8 H R b Y B A 27



Jensen, L.S., L. Falen, and C.H. Chang. 1974. Effect of distillers grains with solubles on
reproduction and liver fat accumulation in laying hens. Poultry Sci. 53:586-592.

Lumpkins, B., A. Batal and N. Dale, 2004. Evaluation of distillers dried grains with solubles as
a feed ingredient for broilers. Poultry Sci. 83:1891-1896.

Lumpkins, B.S. and A.B. Batal. 2005. The bioavailability of lysine and phosphorus in distillers
dried grains with solubles. Poultry Science 84:581-586.

Lumpkins, B., A. Batal and N. Dale, 2005. Use of distillers dried grains plus solubles in laying
hen diets. J. Appl. Poultry Sci. 14:25-31.

Manley, J.M., R.A. Voitle, and R.H. Harms. 1978. The influence of distillers dried grains with
solubles (DDGS) in the diet of turkey breeder hens. Poultry Sci. 57:726-728.

Martinez Amezcua, C., C. M. Parsons, and S.L. Noll. 2004. Content and relative bioavailability
of phosphorus in distillers dried grains with solubles in chicks. Poultry Sci. 8§3:971-976.

Matterson, L.D., J. Tlustohowicz, and E.P. Singsen. 1966. Corn distillers dried grains with
solubles in rations for high-producing hens. Poultry Sci. 45:147-151.

National Research Council. 1994. Nutrient Requirements of Poultry, 9th Revised Edition,
National Academy Press, Washington, DC.

Noll, S., V. Stangeland, G. Speers, and J. Brannon. 2001. Distillers grains in poultry diets. 62nd
Minnesota Nutrition Conference and Minnesota Corn Growers Association Technical Symposium,
Bloomington, MN. September 11-12, 2001.

Noll, S., C. Abe, and J. Brannon. 2003. Nutrient composition of corn distillers dried grains with
solubles. Poultry Science 82(Supplement):71.

Noll, S. L., V. Stangeland, G. Speers, C. M. Parsons, and J. Brannon, 2003. Market tom turkey
response to protein and threonine. Poultry Sci. 82 (Suppl. 1): 73.

Noll, S. L., J. Brannon, and V. Stangeland, 2004. Market turkey performance and inclusion level
of corn distillers dried grains with solubles. Poultry Sci. 83 (Suppl. I): 321.

Noll, S. 2004. DDGS in poultry diets: Does it make sense. Midwest Poultry Federation Pre-Show
Nutrition Conference, River Centre, St. Paul, MN. March 16, 2004.

Noll, S. L., J. Brannon, J. L. Kalbfleisch, and K. D.Roberson, 2005. Metabolizable energy value
for corn distillers dried grains with solubles in turkey diets. Poultry Sci. 84 (Suppl. 1):

Roberson, K. D., J. L. Kalbfleisch, W. Pan and R. A. Charbeneau, 2005. Effect of corn distiller’
s dried grains with solubles at various levels on performance of laying hens and yolk color. Intl J.
Poultry Sci. 4(2):44-51.

Shurson, G.C., C. Santos, J. Aguirre, and S. Hern & ndez. 2003. Effects of Feeding Babcock
B300 Laying Hens Conventional Sanfandila Layer Diets Compared to Diets Containing 10% Norgold
DDGS on Performance and Egg Quality. A commercial field trial sponsored by the Minnesota Corn
Research and Promotion Council and the Minnesota Department of Agriculture.

Spiehs, M.J., M.H. Whitney, and G.C. Shurson. 2002. Nutrient database for distiller’ s dried

VY5 — DDGS fE5C 8 H R b Y B A 28



grains with solubles produced from new ethanol plants in Minnesota and South Dakota. J. Anim. Sci.
80:2639.

Waldroup, P. W., J.A. Owen, B.E. Ramsey, and D.L. Whelchel, 1981. The use of high levels of
distillers dried grains plus solubles in broiler diets. Poultry Sci.60:1479-1484.

VY5 — DDGS fE5C 8 H R b Y B A 29



	
	
	
	
	
	
	
	
	
	
	
	

