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R @Y EAFRR©Y O REERY BEA Y

WefFEHA : 1054210 H 3 H 3 gz HEH 1 106 426 H 7 H

W B

ARBFR R ST I M (2 SR A (dvena strigosa Schreb.) fE Ry %2R 89} » HIFEA RIS HER - dnE
PR TRE 2 P8 - A TERRYS - B ARE  FURE VYR K E RS © YA 15.6% ~ 5.37 ton/ha 1
JNZE 45.5% ~ 10.54 ton/ha = 247 > $5ichan H A& UL A AR T A= - ME A E RoKEER K ba =R 5E
20.8% ~ 6.7% [ % 12.8% ~ 5.0% > B a4 K b4 & BRI 37.8% ~ 52.4% M N ZE 43.5% ~ 63.6% - A [E]UiE

I - FERELR 119 R 2 B IR REs s HARR RO K b &Y BERURM IR HIE IS i 4= AL ig - BN
BRI RE B B R Z B - (VR E HAHEOEIH 2 T > BEEZe AR R 1 2 29.5 /Ny - B Z VR

W BoKLAYE RAEREEESRIAFTRER - EREQE RIS BRILTA - TRIIARE T  BEEH
AR T B 2 SRS A (SRR B © RSB T R AR SR S R
BT HESIE ELR T ¢

[BEdE  HEAE - ORI - BRlhLE - Bl

i

MR By— A RARMEY) - B2IKEEHHTE SHVEEIEY) (FAO, 2014) - HINGEIIE S EHE ~ 4 KIEY)
g HEMEAmN ARRFEER - e e EENHEIEEE (Cuddeford, 1995; Bae er al., 2010) » £FEIROI{E
EENYIRAVEZEL ~ FHERE ~ Bl EEHE (Contreras-Govea and Albrecht, 2006; Ahmad et al., 2014) - F#Z8& (Avena)
TEVIR ARG AH T o By (538 ~ VUSRS KOS IERE - 25805 B 42 Sufd - F0M F R i e 4 2 R N R R Yl A 2R
(Avena sativa L.) B4 #5285 (Avena byzantina L.) > MR SFEH 0] E BE3kl 5 AN - —(EHEHY 2 #ZR (4. strigosa Schreb.)
INEAERER (8 > 1994; Kim er al., 2014) o @RS ERISAMGASE - SR E 2 & - BEi ez S8
JCH RS 2 B B R R SRS B MEM R B & NS EAR - 4R R BRI SR 2R
FYTI A2 18758 (Stevens et al., 2004) -

HBRME Rkl E 2 B 2 F il - RS R ISR R 222 - IEREIHHEEZ T - SRR EE
SRR R iR R E S S N RV R R [E N G S R B U 722 22 (Coblentz et al., 2011;
Coblentz ef al., 2012) - {E-R[EIZREEE - HBFFRAEFHIVRES (LA EMN SR E S E 2R - ERFHE - &/
FREMEN R E N RENEE S » (HE SR RBREN#BE A A RIEECR IR f2 0 - R E R R E g
HERETEE Ryt (Contreras-Govea and Albrecht, 2006; Kim et al., 2006) » {FE 2852 2 EEEAET » BE 2 UCFE A ATt zE 5= A
=1 ZRIM > WO AR S (EAE MRV RS AL S iSRRI B S BN - HEHE S ERAETH EE S TREImE
B FVE (Coblentz et al., 2011; Coblentz et al., 2012; Coblentz et al., 2014) o HeZRAVEEANE IR 2 BENTHE » %F
BERBER - BRREY - 2EEHELIYRERE  MZAATHH (carly dough stage) 2 BI/EFH i B ARRY B AVE
(Nadeau, 2007; Wallsten et al., 2008; Wallsten et al., 2010) = [£4) » SHTFFHELEFZINA GRS ~ & - SR
AR BRI » A BN RIS E TS (Shao et al., 2005; Khan et al., 2006; Nadeau, 2007) °
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Fo T3 RIRIESE > HABEAY hEEBLFEEENFGEHEY 2 — « 2R > BBERE/KHEEREE 5 5K A
FHEREEETEE » HESRIHIEANE N2 - SR (o LR H AR H a8 (1 - 1994) » ARV E L »
SYEEVEEE - BREEOHERS » EREFHE - BUNBLRSZNE (E AR - Bt5h - i R A P i <2 1
R > RHETNE S AT S RS > (F R EREIIRY L8R (Salgado er al, 2010; Restelatto er al., 2013) » 52 %]
RE - B RIS BELERIEIET I E AL TR E - SRR AR - JClig ~ JLEHE

Rt o By T ENIESIRIACIR B (EHE CAOREME: - AR LU FURE IRy B - WISt R EE - abE REIT RS
FEAREEZSS -

M T A

L R R
DIBASHEZE N 21 Saia (4vena strigosa Schreb., cv. Saia) 7E BztEafffel » £F 2014 £ 11 B 24 HFEERERATEE
SrArelERlE o /NEERE 8 mx 4 m 0 ZEEM 0 1THE 15 em > AR 80 A THET - BRHGEE T AUEM - HERHE
DAZHE 1 5RE S HERE (N 2 POy K,0 =20 1 5.5 10 5 &R H 100 kg) 7F R B » At FHAEHE » A1 5%
TR N TERFHEITRERRER - H BRI S 252 FE I (boot stage) 12 » 73 HITARERER 74 ~ 93 ~ 105 F¢ 119 Kt
TTUHE > S/ NEXIE 1 m® > BEEEME - AR R Hi s -
IL. fEASR T HIE
R[] VAR B Bz 75 By R BB e 2R T T RS » B SR AR 80°C HEEZ 48 /NIF 1% RS » 43 A e 2R M (98 (crude
protein, CP) ~ F&5E 484 (acid detergent fiber, ADF) ~ tH5E 44k (neutral detergent fiber, NDF) & /K /&M /KA &)
(water soluble carbohydrates, WSC) & &  73H7J77A40F © € Kjeldahl 7 (A.O.A.C., 1990) HIEIE A EH 2 EE DL
6.25 H[1#5: CP » ADF } NDF HJ:HIE L ANKOM™ 48473 #r g5 1T (Komarek et al., 1996; Vogel et al., 1999) » NDF
PRI o-amylase 2 J77% (Van Soest et al., 1991) - WSC 7= LL 80% JfEZEHURE Andizly) - R & ZEHURAE R AT
% E & > {ERE (anthrone) 2 EAMIE (Morris, 1948)
1. Firaths
() REUTFERA 7 Ayt
R 93 RIHE 2 BAZRLKL 24 /NIFZ AR F T » #6fER 119 RUHE 2 BEERK S/ NFZ HARET - (FRR
[EIHEIH 2 Hiratls -
(OENEIEEIST i Pd= st
FETER 105 RUGFE 2 Bz » 4y R4 1 ~ 3.5 ~ 25 ~ 29.5 /NI & HHT - {F B A B2 A 2 A el -
Fhralin s BRI HeRIiE - KEBERAWBAVIZE 2 — 5 om > 77 BEES TR > B8 © Firks
FEEE IR © PEfEd - SlPHHEE T LB ER| (Lactobacillus plantarum subsp. plantarum 2 Lactobacillus
casei JEAHT > BEFEE Ry 2 x 10° cfwkg PHRIEEE ) - BIRRRI GRS S B EN B2 MBLSN » FLSMEHH |
kg - SIEEH EAE > PRER NMEIR 50 RigFE - HEFITEERSE -
IV. FHirsE HE
FEATATHYSEHERAET THURE » 48 80°C HERZ 48 /NEHEETRAZYIZR < FHirhaE 1% 2 Bein(E fy 20 g FHPRHIK 180
mL > ST R R ARG T HIE 28 - AlE - Z0 ~ Wi T B2 HE DLRRR FE T (K Jones and Kay (1976) HY
AT o STEFI AN - KT RESSFTHE LR - 28 - WK T RINESEZEEA L =11
BUEMET 3 AR BN RS i B 5 ¥ 57 (Flieg’s score) » 40 73 LU FRRFEITARAL ~ 40 — 60 77 By Al #£5Z ~ 60 —
80 7 RySFAFEHT ~ 80 73 DL b Ry 3 BB RAVFHT

e RN B

BT S RN FRAAE  BEEUEAATNG  tERRIVEZY R AL S RZE E R 5.37 ton/ha BT
% 10.54 ton/ha (% 1) < fEZGRIE E ) > FEZUHERAATNE - 828 CP 1 20.8% T &% 12.8% » ADF Jz NDF 43
FH 37.8% ~ 52.4% M HIZE 43.5% ~ 63.6% » WSC HIH 6.7% FIEZE 5.0% (3£ 2) » BRE IR - 5 b2 &0
BRI - R b S S B S 2R E T - (A E BRI T R RA AR B AE AR AV A
5 #ER EEYE BREA S EE E AL S (Coblentz and Walgenbach, 2010; Coblentz et al., 2011; Coblentz et al., 2014) -
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NI > E AR A 2 SE IS - ARG EE R B erVLL Al S - EERIMEEK (Coblentz e al., 2011) - & FERA
At o B2 ZRALE ALK - ADF - NDF R ARKBEZES8AS » CP && ~ NDF LR REZVEH{EZFRAK (Coblentz
et al., 2000; Coblentz er al., 2012) - [E4} - HeZRAVERL G E GREZ TR RIEREIME - FREMEENIEIITEESR
R UG FESA AT - MRS R RO M2 B S - ERBEIVEERAE 5RO - IR -
WSC &8 &b TR FHE R B AT 5 M: (Contreras-Govea and Albrecht, 2006; Coblentz and Walgenbach, 2010) ©
At 2 B HNUWEINE 2 A BA1E 3 AT BEZGERAa: - EEREGAE R FURIIRIIN 2T - 2k
B A S H B AR AR

AU FERF ATTE MR A I ~ Skl > S8 24 /NEHREZY)IR A BB & 5 I S 2 R - Rl AC ER By
ZHAET A E - BEEZANSREE - S BB ZEERE KA AE FRH AR 2% (Rotz and
Muck, 1994) - fEf1% 93 RUTHERTAM R EECC IR 2 2 - FEfER 119 RUTER 2 Sfon BB MR AVE BT S 1t
TBHE(R 93 K - EEGERLR 93 KA 119 RUYTE 2 AR ~ CP fz WSC & &% ~ ADF & NDF Z&(K -

* 1 BOEREAEAR R Z iV Rz B
Table 1. Dry matter content and dry matter yield of black oat harvested on different dates
Harvest date Days after planting Dry matter content (%) Dry matter yield (ton/ha)
2015.2.6 74 15.6 5.37°
2015.2.25 93 17.0° 5.93°
2015.3.9 105 25.3° 6.79°
2015.3.23 119 45.5° 10.54*
“"4 Means within a column followed by the different letters are significantly different at 5% level by Fisher’s protected
LSD test.
2. BHEAEAEWRER Z SRR T
Table 2. Forage chemical components of black oat harvested on different dates
DAPT CP ADF NDF WSC
%

74 20.8° 37.8° 52.4¢ 6.7°

93: 21.1° 38.9° 57.1° 5.3°
105 17.9° 38.5° 59.5° 5.2%
119 12.8° 43.5° 63.6" 5.0°

¥ DAP, CP, ADF, NDF, and WSC were days after planting, crude protein, acid detergent fiber, neutral detergent fiber, and
water soluble carbohydrates, respectively. (on a dry matter basis)
i The forage chemical components were black oat wilted one day after cut on 93 DAP.

>¢4 Means within a column followed by the different letters are significantly different at 5% level by Fisher’s protected
LSD test.
3. BEEAEAEER 2 BRI KSR BBy
Table 3. Dry matter content and forage chemical components of black oat harvested on different dates before ensiling
DAP+ DM CP ADF NDF WSC
%

93: 35.8° 21.1° 38.9° 57.1° 5.3

119 55.9° 13.7° 48.0° 63.5° 4.7°

1t DAP, DM, CP, ADF, NDF, and WSC were days after planting, dry matter content, crude protein, acid detergent fiber,
neutral detergent fiber, and water soluble carbohydrates, respectively. (on a dry matter basis)

1 Black oat of 93 and 119 DAP were wilted 24 and 5 hours, respectively.

“* Means within a column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD
test.



PORAH MRS EY) B B IR R AL B AT I 52 (R 4) - $BTE(R 93 RUHERTREL By am
IR IR > WY pH ~ % - AR ~ TRRNARSE - Firi B A 2R - N RIFEARRERE |
fifETL 93 RUFERTR B 5y pH BEulfE(R 119 K& > WU Al K T lea 8~ B2 > HiFHER 3 K24
e ke LB & B S R 119 K> FiriE DUEER 93 REE - Bir#BESVENERN T (20 - &2
AR BRIRARETRE T ) ~ SR (SHARE N FEER ) BUEMRREEESERER - EkEZRiEs - oKL E
Yra SRRl @R i g IRGIE i &n - SIERER - pH A5 MEMFZEF I E (Rotz and Muck,

1994; Kung and Shaver, 2001) - fHEZH M fETER 93 RUTEHEIT BT < RS » 1B 119 R ZAEMREZY) R ms H WSC
BE (3R 3) > REFEAMEEE [ fFEE& 119 RZFW AN MAEY)#E - EEE L0 AR S EKIN pH &
BN EEE o SBEER 93 R Bk - EEENZYIRE WSC & T - HERHERE R
A FR i PR (R 119 RS > BT E N8 BAF (R 4) - HEERGERATAL - A FEEI Z 5273 foargdl
PR R B A E N A A - ARSI AL E 2 NIRRT S e

R4 B EUREI S Pl 2 A S W A Y S B R )

Table 4. Silage fermentation products and quality of black oat harvested on different dates and inoculation treatments

DAP pH A P B L Score
%

CK: I CK I CK I CK I CK I CK I
93 49" 52 19 2.7 0.06" 006" 002 001" 3.0 27% 75 64

119 6.1 48"% 02 08"  0.07* 0.05* 0.01*™ 002 02 25% 53 88

¥ DAP, A, P, B, and L were days after planting, acetic acid, propionic acid, butyric acid, and lactic acid, respectively. (on a
dry matter basis)
i CK and I were without and with inoculation, respectively.
“»48 Means within a column (in small letter) and within a row (in capital letter) followed by the different letter(s) are
significantly different at 5% level by Fisher’s protected LSD test.

HIRFZY)Z . WSC SRR [E - AR R AVE Gis K F T in B 72 5 (Wallsten et al., 2010) - FHEZ HA S H T
WgE - BT 119 RAETH I HEAEEE WSC SR8 ARK - (HiZYRIE RS (Nadeau, 2007; Wallsten et al.,
2010) - B HYEZYIFR G RGBT T3, - MR YRR S A ERER N (SR RHY P & BT IR
pH DU - #EME B E (Nadeau, 2007) - EHEFHFREARE © & 119 X5 2 ARG BECRBEE X
fEEErt > SnE TR B RS R AR ER 93 RUARRERE BT (£ 4) -

LISz E ~ FEfER 105 RYHE Z B > FEAFIZ AR RETERT - Bk Zi2VR kg mli i
5 BEZAREAER  BHREZGYRES - EEERAMITH - CP &8k 728 3.5 /NFEYE - HekZ AR

SEEFRANKN ; ADF i NDF 2 & RNFEEZ IR mEEZE - WSC &8 DIZEH 3.5 & 25 /NFig s » 29.5 /)
Bz - 1 /N2 S8R - BREREE P ERAN Z B2 EIE S KM AEYNTFIRE RS » Hrp E3E WSC
EAYEE) - CP ~ ADF ~ NDF BURE %S 825K (Rotz and Muck, 1994) « Z=HER T (F HIHFE WSC » IR
E KR E A WSC o 2B (E AR KRRV ER G RUE - SR ZE AR WSC S 2R se B A REZRN I > =
Z AR o B & WSC & & [NEAnEEE (Owens ef al., 1999; Cavallarin et al., 2005; Liu et al., 2011) - B3R S2H
3.5~ 25 % 29.5 /N\Ef 2 WSC &8 ZEA 1 /NEF 5 HEHIE B 7Kg WSC LRI E P EFRE « bb4h > ZEH
29.5 /N\EFZ WSC &R ZEM 25 /NEF » FHFEFAIFEHER - WSC S REAK -

NIEZ R T B BRI R E B AR T BB TSR EY LIS (3% 6) o BRI R
FEEET - pH DIZH 25 /N s ~ 1 /NP - REIZ B2 Wik X T e EREE AR - BEZANNEE -
Z ek - AREERRTZEM 25 /NFRHEZ AN > TREEZE AR TR 2R - FiraEEEE 25 /N\F

ARHEAR > Wik TREES(EAR > B AR & E/(K (Cavallarin ef al., 2005; Liu ef al., 2011) = Z= 25 /)\
RF 5 T A BRIV R RE AT N ZE A 3.5 ~ 29.5 /NIF Z [ (3R 5) > (HEF I 2 ALk & B8 E (R (£ HE
RUEZAEFZEM 3.5 F 29.5 /Ny > HERTFTRE/E IS 2 AT (e - A5 R I B 72 J T s B 7 W S8 e V) S
= .
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5. RHEARICREIZE IR A I AT Z SR KR B Ry
Table 5. Dry matter content and forage chemical components of black oat wilted for different hours before ensiling
Wilted hoursT DM:: CP ADF NDF WSC
%
1 33.7¢ 15.4® 41.3° 62.1° 3.7°
3.5 38.5¢ 14.4° 41.9° 61.5° 5.1°
25 43.5° 15.1% 42.8° 62.5° 5.3°
29.5 46.2° 16.0° 41.0° 59.9° 4.7°

T 1,3.5,25, and 29.5 were black oat harvested DAP on 105 and wilted for 1, 3.5, 25, and 29.5 hours, respectively.
i DM, CP, ADF, NDF, and WSC were the same as table 3

¢4 Means within a column followed by the different letter(s) are significantly different at 5% level by Fisher’s protected
LSD test.
F 6. TRAMARACAE Z A SRR T F s Y Bl A w oy
Table 6. Silage fermentation products and quality of black oat wilted for different hours and inoculation treatments
Wilted hours+ pH A% P B L Score
%
CK I CK I CK I CK I CK I CK I

1 4.1 39" 08" 0.8* 0.08* 0.01™ 003 002" 46" 48" 96** 954

35 50%  4.0™ 05" 06" 006" 004" 003" 001" 1.8° 48" 91 98
25 6.1 43" 04" 0.7 0.1 0.09* 0.02** 0.01" 04 38" 61 99
29.5 54 44® 03" 04" 0.2 0.09" 0.04* 001" 1.2® 31" 81°° 99*4

T 1,3.5,25, and 29.5 were the same as table 5.
i A, P,B, L, CK and I were the same as table 4.
& %% " Means within a column (in small letter) and within a row (in capital letter) followed by the different letter(s) are
significantly different at 5% level by Fisher’s protected LSD test.

FEABRERINT - BEEZ= A i - BHEFNZ pH KARSEHY - ZMEARSER K HTREE
AR A= AREREMAEZR > AREZFERREZ B EERE R 2 FirmE (R 6) - (A RRIARE A
FZARSHEETIRE  WEZ ik Wi T RReEREEEZR > ARSERZM 1/ NFINILIERINERIEE
= AL E BRI IR RIIER 2 pH R RANINE - ABREAIIZE B8 RZA | /NGINIRZ @RI
E LM T ERAEE - IVE I BN EEEL (Cavallarin ef al., 2005; Liu et al., 2011) < EHESHF PRI EERF
A BB P RE FRN IR RS ~ PRI  SHAE R 2R SR AR YRR AR ER TS HTALE (Shao ef al., 2005; Khan ez al., 2006;

Nadeau, 2007) - BESEREEE > WFEH - 25 BRI ELRITEIEM - AR AR e B R 5 -
=A
= =
SRR ARTE « BB BV A S AN R TR B -~ L R o] A o e
L R U SR I R AR E + A H Y A R B A R R B S CI82 5 - TS AT S

A AN TEIEE RERAE - 2400 - WA g8 BRI R ER B BN - BEEEITEN
AR AR E RS - IR R AR E R R IR RS o S

ZENRK
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Abstract

To examine the effect of forage yield, quality and ensiling on different harvest days, this study was conducted to use
black oat (4vena strigosa Schreb.) as winter forage, which was widely adapted to various climatic conditions. From boot
stage, with longer harvest days comes higher dry matter content and yield of black oat, from 15.6% and 5.37 ton/ha increase
to 45.5% and 10.54 ton/ha, respectively. However, forage quality became worse as longer harvest days. The content of
crude protein (CP) and water soluble carbohydrates (WSC) from 20.8% and 6.7% decrease to 12.8% and 5.0%, respectively.
Besides, the content of acid- and neutral- detergent fiber from 37.8% and 52.4% increase to 43.5% and 63.6%, respectively.
The ensiling and silage quality of black oat were affected by DM and nutrient contents for different harvest days. Black oat
with or without lactic acid bacteria (LAB) inoculation would both be good quality silage by harvest of 93 days after planting.
However, higher DM and lower WSC content of black oat by harvest of 119 days after planting would inhibit lactic acid
yield during silage fermentation, it needed LAB inoculation to become high quality silage. Under adequate DM and the same
harvest date, with the longer wilting time, DM of black oat became higher, and the content of WSC fluctuated on different
wilting time, but the content of CP and fiber were nearly no difference. With the longer wilting time, the content of lactic acid
yield by silage fermentation became lower, but it could be good quality silage without LAB inoculation. Besides, the content
of silage lactic acid increased significantly with LAB inoculation, and all of the inoculated silage on different wilting time

could attain to excellent quality.
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