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RIS R SRS LR P CER- ST

REhE Y HEHRE? s

Wt H3H - 11047 H O 1 5 20 116 A 17 H

W B

I X BN BTG - AWFFELLIRZE (Avena strigosa Schreb.) ~ /NZE (Triticum aestivum L.) 5o K28 (Hordeum
vulgare) FE5 I/ NFEMEY) > 2 E T BHE L REER » BT AR SRR EE - @tmE oMk
REE - DHERSEFA - SRER > HEES N > MEGYERR 13.4 mt ha' SHE SR AR 11.5 mt
ha' F/NZRHY 7.9 mt ha! (P < 0.05) « 855 5B 5 H > R BLRZRAYHHE 98 (crude protein, CP) ~ H1 L4854 (neutral
detergent fiber, NDF) K [i&//E48 4 (acid detergent fiber, ADF) Z-&& » 43 H By 12.4 vs. 12.2% » 60.6 vs. 59.6% 5z 35.8 vs.
35.2% > pmlEfEfEEE AR o SUVEHZYIE ML (in vitro dry matter digestibility, IVDMD) JTa] » dnfeifi] DLAEZE (68.4%)
Bt LB/ INER (62.0%) Ko RZE (58.5%) HREEZE (P < 0.05) - UL FASREUR - FEEH bt & B AR yE
FER -~ S oM ER > TR AR DR I S Ry 2

RRgHEE - AR - KRB /N EE - BRlmE -

i

ZEEFEN BT RE - B E 0 SR ESE DU [E 5L (Digitaria decumbens Stent) B0IE R EL (Pennisetum purpureum
Schum.) X FEEBGFE AT - AL TFAEFINENESRTE  BHEERANEUEEZELFEMEN » LHE
AFIFE G - EEBFHEN 2B EE R RO R R e NILES R P K B R a2 5
B - 2BXFREFELN - BHEREDRFHIEEY)  BENERE P REHEERARVNEBEEY) » /N
(Triticum aestivum L.) ~ K2 (Hordeum vulgare) 5 - ER/FYIEEZE TR EERYI AT - HHEKSEE E1VEE
o7 TSN E U & 0 Z9kHE T (Coblentz et al., 2018) -

HeZE (Avena sativa L.) WFAE H'E S 219 A FZ R (Cynodon dactylon L. Pers.) BfE » E4E—fE S wUL
T S R Z B A B E SR EY) (Coblentz er al., 2013) « /NR By—FARARDRAEY) - 2 5HT 3 RAVESHIF
Y HigREFEENEEEE  FEIMUERERIZEFER > 2K EIEE F198 R (Gunsaulis ef al.,
2008) o EEIYMNRHE 2SS » REDVEEEEENRHZL « B/INE (Tritiem x Triticosecale) F1/NZ (Ross et al., 2004) -
B VBRIV BA S EIYRIE ~ DB LA %S (Waldo and Jorgensen, 1981) < Carr er al.(2004) F5H A%
b2 SR = Y AHLEZY)E (digestible dry matter, DDM) ~ #5 5 HYFH &5 H (crude protein, CP) FHR{EAY B JE 44k
(acid detergent fiber, ADF) & & » & —1E{EE )} - McCartney & Vaage(1994) 54 S Ay &7 (EE HUA A Ho 2 = A1
BHEE  KF - SBNENRE NEBEYINEENEBR HL REEE Rk -

Coblentz et al. (2000) EE A/ N ~ HeZRBRER (Secale cereale L.) A E(RIR IR R TEVIGN A SHEFA 2 21
& MR E SR EYE IR ACRBE & - DUER B4RV ER - RIEFEINATRE A ES -
KIS EHE ~ NERRBFEEAF BN N EYETAZEGRERE - 8 VBB B (in vitro
dry matter digestibility, IVDMD) 2£{f » DIEEERESEFH -

|

() TTEb e Z B B A B AT i S B 2 55 2708 55 -
Q) fTEbtREZ E g EARATEREY4A -

Q) TTBIREEZ B & EnRPTE £ -
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A B DA AE fu il Saia (4. strigosa Schreb.) ~ /N EEHEE 2 5 e KA RRIE 4 555 3 (Blan il Ry 2ol in il -
28 Saia [ SRR - M/NEEEE 2 SRR KRR b 4 SRR BTTEIE - =REEYH 2018 £ 12 7 12 HAEST
Btz g EERBT (R tlE ) ETHEE - SRHERE 2 EKERET (complete randomized design,
CRD) - fgali/NERE Ry 10 m* (2 m x 5m) > 4 B o DAFRREFEMEITEE 20 cm > fBFEE Sy 120 kg ha' - JEACE 5
SUN) E ¢ 120 kg ha™ ~ B (P) BEZ P,O; * 30 kg ha™ Je#f (K) HZ K,0 * 60 kg ha™ « N FEFAESHEIS A 12 & - 55 112
BAIFEME 1 B H &R > P ALK K AERIFEACR 2B - sUBaHARTRRE R 1 Fos -

1. 2018 — 2019 FELFHRHEYIET GRS A TR

Table 1. Monthly mean temperatures during the experiment at period for winter forages during 2018-2019

Growth period, year/month Temperature, C
2018/12 20.4
2019/01 18.8
2019/02 21.1
2019/03 21.4

L. SFETTx

1.

Iv.

AERAOET AR 2019 2 H 23 H (74 H) &3 H 12 H (91 H) EITREMWIRAE - £ 74 HEF > #28
R R/ INERHIA B RS B R ~ FLEU RO 5 91 RS R Rl St Rl - SlE Ui 1 m’
DB TRESE R o7 BE80 (2 H 23 B ) 3§ 0 I6HL 1 kg FEALDL 65°CHERZ 96 /NI 1% - B HEZWIRIGHAE | m’ (1Y
FPIER - 5T 1 kg BT EESC B W18 I 8 TE R VHZ ISR - MHBREI R BECEE « R AIAR S T
I -20°C 2 - DAHEEES T EAT 434 -
BT

R HE AOAC (2000) HYJ Kjeldahl 7772445781 CP 5 th 484 (neutral detergent fiber, NDF) k2 ADF [l Ankom 200
HAE TR (T M (ANKOM Technology Corp., Fairport, NY) 5 7K A M 7/K/E &%) (water soluble carbohydrate,
WSC) {45 Morris (1948) HY anthrone 5 255347 5 ) (starch) &= LA Yoshida et al. (1976) 7775 TE2HL » ZEEY
A2 % DU S S4B RER (spectrophotometer, U-2100, Hitachi, Japan) S 532 nm 2
1B ; BEY)7CZ (minerals) BY5E ~ #1 - §5 - SE2 BT GLRR AE(LE o EREE R > a2 USHELEE
(Rodriguez et al., 1994) MI%E » #f ~ §5 ~ $E& 8 DURFUOCEDE - IVDMD ZREEZ K3 (2007) (B 12 J775HE(T -
&eatotr

AEE LA R #U5G (R Software, 2020) #EfT4EET53HT © DL T3 53477 (analysis of variance, ANOVA) f& & R [EI(E
YIn = BEEENE BT TR R FOKE D g/ N 2R (least significant difference test, LSD) LLifi iz 3
SHEIHYAES © DUBILEA (IR (independent sample t-test) EL#A [EWHEIHIHY A= SBAE M - A5l P < 0.05
BRI

R

AR

St B A L B IR A B0 2 T - PRI - BRI B 25 K%
INEE S HE S B (P < 0.05) o B DIFZREE (123.0 om) - SLHESTIRA S S R - REE R » AW
TSR RS 25 LR B 2 B - ERILIHAR (67.1 mtha') » AZEZK (45.0 mt ha) » /N
SRS (202 mt ha') o 0= GAERVEREEAER - EER T - ASTEKE » SEEER > HGTmmEE
PEEL o SERIDIAZRE (13.4 mtha') » KZZCZ (115 mtha') + /VERE(E (7.9 mt ha') » SEERIEMEE 25 - &
VI 0 St PRI R B Ll 91 i RIS T - SAEILL SRR (42.2%) » BLEERT:
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TEHBE AR K& (25.9%) BL#HER (20.0%) ifSHE 2R - EELHIYItE T > SlmEAN T ERERT - B2
74 KU rERL = B A= R o il R DR 5 (0.5%) @ BRZR (0.35%) M7= 52 » /N (0.14%) » BiLE
ERa TR RS 2R - SyEEEO T DU RS (1,260 no/m’) » BLHERTEABEE ZR o A% (480 no/m’) Bl#HAR
(423 no./m”) fSfEREE A -

F2. A~ RER/NEIEREUERATY R B MR T
Table 2. The agronomic characteristics of oat, barley and wheat at different harvesting stages
Crop Growth day PH' FWY DMY DMR LSR Tiller
day 151 W — IV V. % no./m’
o 74 122.7° 62.4° 11.6° 18.7° 0.63" 1,260"
at
91 123.3° 71.8° 15.2° 21.2° 0.37* —
74 84.8" 50.3* 11.8° 23.5" 0.48° 480"
Barley .
91 99.0° 39.8 11.2° 28.4" 0.30" —
74 84.7° 24.9* 7.1° 28.6° 0.16° 4234
Wheat
91 94.9° 15.5° 8.6" 55.8" 0.12* —
Oat 123.0* 67.1% 13.4% 20.0° 0.50* 1,260*
Barley mean 91.9° 45.0° 11.5° 25.9" 0.39* 480°
Wheat 89.8" 20.2¢ 7.9¢ 4224 0.14° 423"

' PH: plant height; FWY: fresh weight yield; DMY: dry matter yield; DMR: dry matter rate; LSR: leaf/stem ratio.
" Means with different superscripts in the same crop under the same column differ (P < 0.05).

A€ Means with different capital letters in the same column differ (P < 0.05).

INBE— RIS R s 12 — 23°C > B AR 208 T AV AR A Z HHK R U R 12 1Y A R4 /E (L »
2009 ) « RERAFIHZSHRELL 10 — 20C BH » BEEZEATHE - #FEENERRE R 12 — 25T - K%
(2018) ~ Jifi }z 2= (2020) FURHFE4EREUT > MR FEEZEBIVRESIRE - /NEREPREE 25500 1 A 21 HEMhEE > A=
TEEYI R Y TRZRERE 4 9RAIFE 2 A 17 H > #eZF Saia il % 2 H 21 HAHhiE o /NEREFEE 2 5FAE P
&4 FofEtE 1% 60 H i (FE5F - 2018 ) - - ZRFHEEIE % 41 HEHAE - bR (2013) 5/ NEVERER
B R ECREY - B EEHERR(L - BRI - MBI T o R EfEi @il S 75 B (8%
1983 ) » TAGRERAY AR ERT 4 SRATAEE 68 H{Zmtthi® - Hopkins and Hillman (1965) j& A Z& A& H IGHEY) -
[f Starling (1980) FIl¥5 HI{EIR K ikt H BB R RAVERAE R - DEERRFEFEAF - fEr ey 4R EE
Bl s 0 H 2 FEF H IR R 2 R > BRI NS R K ZR I A R R T H A ~ et o BREE (2021) 4T
GEIREEUT - #eZF Saia {FFE RS E MG A HIFE H BA RfEfE 1% 80 H - MAIHITAME S 72 H - B (2021) f5H4H
EERBEYERN (RS g RS - HRFREREZZE - Wit - SMENRERGRE > BEEEEeE
M EYI B AEAEAE I - T RE S T RIS A 4s -

YIRS fy 123 em > B S REEHY 91.9 em K/ NERAY 89.8 cm (P < 0.05) (£ 2) 5 s BER L DA#EEE
(9 1,260 no. m? ( ZH/ SEHAR ) BEEZLHIKZET 480 no. m™ J/ NI 423 no. m? 3 FESPHIREE Ty o AR
67.1 mt ha BEE s > KZFEAY45.0 mt ha' 07 > /NEEK S 20.2 mt ha! 5 (ESEE R S A HERS, - DUk
FiER (13.4mtha) BHE S AZR (11.5 mtha') /N8 (7.9 mtha') »

HARHA 91 HUGHERRZY)E & Fy 152 mt ha B8 (P < 0.05) =7 74 HI 11.6 mtha (32 2) 5 {ERZYRE S04
Lol HuUktkE R = (577l ks 21.2% K 18.7% ) » BISMNR Wi fa - FBREREWEIHR 2 EERIN - F
SIS (Coblentz et al., 2000; Jacobs ef al., 2009; Coblentz and Walgenbach, 2010; Coblentz et al., 2013) -
HREF (2018) 5 HI AR Saia FIHGUNTE - RZVIE EHELS - FLEUARZEEE A - /NRTE 2 RUGERRAVRZ I E &
A AE 2 > SATMEZY)ZR AN 28.6% BEFT 2 55.8% » 1F 91 HUTHERF LB » BURHBRVEEIEFE IR o AR
A E RS - 72 91 HURERF T2 s AU © R5E (2018) S 2R Saia 52 \HE FREKIGAE MRAVEZ I 1S - 1k
PSS » BB L2 B S EW - RS b i S 2 MR R E T - L RERINREG
FLUGHE o BEAREE R g AR 2 B (EE (£ 3) » H 91 HGERFVIZEE B 74 HAYEH 30% »
BURH TR (M2 ) IR g A E S ISR R4S o
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3. B R RUINMER E R 2 s B
Table 3. The forage quality of oat, barley and wheat at different harvesting stages
Crop Growth day CP' WSC NDF ADF Starch
day % DM
74 13.8° 4.1 58.1° 34.2° 2.2°
Oat )
91 10.9 5.0° 63.1° 37.4° 3.2°
74 14.2° 6.2° 55.4° 31.5° 2.7°
Barley b b
91 10.1 33 63.9° 38.9° 3.2°
74 11.5° 6.2° 61.6° 34.7° 3.1°
Wheat N .
91 6.4 2.2 70.7° 41.7° 5.8°
Oat 12.4* 4.6" 60.6" 35.8" 2.7
Barley mean 12.2% 4.8 59.6" 35.2° 3.0°
Wheat 8.9° 4.2° 66.1* 38.2° 4.4

' CP: crude protein; WSC: water soluble carbohydrate; NDF: neutral detergent fiber; ADF: acid detergent fiber.
“® Means with different superscripts in the same crop under the same column differ (P < 0.05).

A,B

IL.

Means with different capital letters in the same column differ (P < 0.05).

INEZEERAFER - AR EMEN R R AR R - EEARRE HoreedrD » mik
HME R s B BE A % - (FHEZY)E &2 = E MmN © Maloney er al. (1999) 15 H #HR TR E BTKZRFL
IS FE BRI A fE - Coblentz and Walgenbach (2010) HYIAZT4E R B » MAHVRZYE SRV NE R AESS > [HELR
WSS AL « 2R5E (2018) AMRE G TR Saia iR E BT - A RENEZYEE NN 53 2
10.5 mt ha' > BEZMENAREE Y EE - (HBEESINAER/INE - it k2 (2020) HRFess RER - 2L HIE
HYFHEZR Swan(dvena sativa) GEFEAEEE FE 8 B 60.5 mt ha! > [EZY)E S B 12.4 mt ha' > BLARHICAE S « RIHE > 15
FEE S = (EEELEL - DlRBFR E AR S SR TS
€S SN
() =tREkhnmE

St AT A [EUEHARY S RRZ R G E 0 s R 40722 3 - CP J5H > Sl S R ERERE - B 2L 74 K
=91 K> HAEBEZRE (P<0.05) « i@ DA g S (12.4%) » BLKZR (12.2%) MR - /NRR(K

(8.9%) » B gR A BEELE - KEMERAK(CEY I - FRPNMHUCEIEEEERE » KRB/ NRED

74 Rt BABE A o il IR im (4.8%) @ #2F (4.6%) K2 » /INE (4.2%) BAK » ZRemieE ] i

BE 2 - NDF J5iH > SalinfEN & LL 74 RUTEEHE - RSt > Hepmm N AREZR - aflfDIRE
A& (59.6%) » BLEES (60.6%) EIRAHE 25 > /N AR (66.1%) > HELH ER il A BHE 22 5 - ADF J7i >

SESEPE LA 74 FISHERL(E - IRASN - SRR A 2 R - SRR RIS (35.2%) » X
2 (35.8%) > /INIIRE (38.2%) » ARALMEMIAISRIEE A R - Wby S RTI > SR 91 KU
BRAESN - FLORE RN AR R - ALV (44%) » B RIEARIERR - A% (3.0%)
B (2.7%) RS 22
(i) 3EH HyBLE
SEIEE T FIRREHISER 195 B 5 65 R0 4 - OP J7TH + S3\ PRI EMCIERT L 74 Rt
91K » FRAAST » HpEPVERIEER (P < 0.05) - SFEIILIACRRR (16.9%) » SRR (15.8%) S5

5o INEER(K (10.4%) - BLHERSLIEABIEAZ S - AR KILEYITH - SE R UG IIREE 252 - K
REUNEE DL 74 R s A AR - MR DI &S (3.0%) » BLHEE (2.6%) fEEIE 25 > Wanfd

B/INEE (1.8%) FHEE 5 - NDF J5id - SalimfEN &Ll 74 KRR - HABZE AR - miER DUk R
1K (52.5%) » BLRZE (52.7%) MIERTE 2R - /NS (61.4%) > HELHERan AR E% - ADF JH » £
alan A B B 74 RUSEEE - BRARZSL > HigmiEN A BE AR o MR DURERIK (30.5%) @ BIAZE
(33.0%) fEEAIE 5 - /NI (38.6%) > HELH BRanfEA BIE 25 -
(ii)) FEEBHIBHIHME
Sl anfiAE A FUCREIH B Y an' B T IR0 4 - CP J51H] » S5lanflN B L 74 Kt 91 K > BRi
50 > Hepon N B ARE 2R (P < 0.05) - dnflH DURE RORZEES (10.1%) » /NER(K (8.0%) - HAHE

T

t
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%Efﬁw@ﬁé%%%%ﬁ*ﬁ%é%ﬁﬂ% 5o Zalinfdik - 87 - 85 - e E NEWEES] - PRS0

2R o KB EEYITH - 25UnEN B LL 74 K - FRes - HigpmfEN S aEE AR -
A AR (7.2%) > BLIREE (6.7%) MHREBIE 25 - /NER(R (4.7%) HBLHERSERRRE 25 - NDF JjH
Sl R R HDEFEEJL\XK%E?TEE (63.4%) » BLHAE (63.7%) FIMEBIE 25 - /IRy

HBLHERMEARE 2% - ADF J7H > SalanfEN & EL 74 RUTERHE > FRORZESN - HoeRbnfs B i
o anfEE PURZE R (K (34.9%) » BELHES (36.5%) FIAHE AR » /NGRS (38.7%) » HEAH GRinfEARE =

o L f

= AN
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rn ]

= (67.5%) >

e

FHh > BLL74 QYRR SR 91 H (P < 0.05) - anfEfEw: « 7 - S5 8 HESEARMERE 2R - NE
(R HAREZESR - $50GHILLUR R RS (0.41 > 3.78%) » SLH R EARBEZR - HARZ (028 0 2.67%)

B1/NEE (017 - 1.77%) FREEZR -

R4 OHE S RERVNEFEAFWREIHAYEE - RhERE
Table 4. The forage quality of leaf and stem for oat, barley and wheat at different harvesting stages

c Growth day Leaf Stem
0o
P CP! WSC NDF ADF CP WSC NDF ADF
% DM 73 1)\Y) [ —
o 74 17.8° 3.0° 49.7° 29.3° 10.6° 8.1° 61.8° 35.1°
at
91 16.0° 2.2° 55.2° 31.8° 9.5 6.2° 65.6 37.8°
74 19.5° 4.1° 46.4° 27.9° 11.6° 8.1° 63.3° 33.5°
Barley
91 12.1° 1.9 59.1° 38.0° 8.6 5.2° 63.5° 36.3°
74 15.1° 2.5 52.5° 30.3° 9.5 6.7° 65.6" 37.0°
Wheat N N . .
91 5.7 1.1 70.3° 46.9° 6.4 2.6 69.4° 40.4°
Oat 16.9* 2.6* 52.58 30.5° 10.14 7.2 63.7° 36.5"
Barley mean 15.84 3.0 52.7° 33.0° 10.14 6.74 63.4° 34.98
Wheat 10.4% 1.8% 61.4* 38.6" 8.0% 4,78 67.5* 38.74

" As shown in Table 3.
" Means with different superscripts in the same crop under the same column differ (P < 0.05).
® Means with different capital letters in the same column differ (P < 0.05).

TS MR RER/NEAEAFERAR I ~ 31 - 85 - S8 RESuEL]

Table 5. The phosphorus, potassium, calcium and magnesium contents, and Ca:P ratios for oat, barley and wheat at different

harvesting stages

Crop Growth day P K Ca Mg Ca:P
day % DM
74 0.11° 3.86 0.41° 0.28° 3.75°
Oat b b b b b
91 0.09 2.55 0.15 0.23 1.47
74 0.10° 3.72° 0.62° 0.27° 5.74°
Barley . . . .
91 0.11° 2.38 0.21 0.21 1.89
74 0.10° 3.69° 0.25° 0.18" 2.44°
Wheat i
91 0.08" 2.32° 0.08" 0.11° 0.96
Oat 0.10* 3.21% 0.28" 0.25" 2.67°
Barley mean 0.11* 3.05" 0.41* 0.24* 3.78%
Wheat 0.09" 3.01° 0.17° 0.15" 1.77¢

“® Means with different superscripts in the same crop under the same column differ (P < 0.05).
AB-C Means with different capital letters in the same column differ (P < 0.05).
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BRHRA CP &2 1E 74 HUTHERF &y 13.8% B =1 91 HAY 10.9% (P < 0.05) » MHERRTE 2 KUK
FEHI SR (R 3) « DRARER R/ INELE 74 HUTHERFHY CP &0 51 F 14.2 ) 11.5% » Er#8ZE =it 91
HEY 10.1 52 10.4% 5 7 WSC & &5 - KR J/NE 74 BRI S E 8 R 6.2% » 1 91 HUCFERF AT [F
33 % 22%  [BIEREE 46.7 K 64.5% » KB K /INELE 74 HUGHERS NDF & &4 55 55.4 I 61.6% » BEEE
&2 91 HAY 63.9 £ 70.7% » 4t ADF &5t AMHE EES - 74 H (31.5 k& 34.7%) ErEZ(KL 91 H (38.9
Fe 41.7%) 5 RE RN 91 HUTHERFAY B = 270 Al Ky 3.2 f 5.8% » B8 =% 74 HUGE (2.7 k& 3.1%) -

EEYIE 8y (F5) 0 #EF - RER/NEED 74 HEE SN 91 H - BEA=TEEYINFTAEYI TR
& Sy EZ I ERT T FE - ELL Ca iy & & TR AR - 73 HlED 63 ~ 66 J 68% < Al » Ca : P
2 AR » HiEHY 5.74% FE2RER 0.96% « =FE{EYJHY Ca : Pt 74 HEF/ A 2.44 — 5.74% >
BRI 2 1 ZRIMAE 91 HEFATHR 0.96 — 1.89% -

BSNR LW S B /NEERY R E R F U A 2 [ A BRI 22 SRR - DR AR AR
HIRCGAATE tEr bl =) - 2 NDF J; ADF F@dE 221400 > M1 CP & WSC S8 i)/ & EA[E(K (Coblentz
et al., 2000; Jacobs et al., 2009; Coblentz and Walgenbach, 2010; Coblentz et al., 2013) - 255 (2018) f5 H 2%
Saia | Z2AEIARG - SiHLE G HEZRE IR ML - Liu and Mahmood (2015) sBaéli S H - &R
FEFHYRAVE S » BB 22K MR mE T 2 K - KRR NERNERE ~ B80T
FHEYIT & B B e W 2 SR ARG 1 2 - BT STAE SRR T o AR A SERYAEER Saia 11 2 RULHEIA
Z[Eibr CP &R - Fitan 8y 7= FARBHE - FREE (2021) 5 SRS B R BB =0
BEE - IREERFE TR > SR R 4 % oy Be R HE0h S AH & RIVELE] » 1 By BEB RSy BEfE B
o~ BEARIGE - SEMIELFIA SR - IR - FSFRZR MG - R 2R Bl o S By I R FEOMI
HIEHEE S © Gill er al. 2013) $5HHEHRIAY Ca s PLL2 1 1 27 ¢ 1 fp Ryl - T =REIEYIME 74 HURERF B ]
ZERC 0 HAE 91 HEFRI/NA 2 ¢ 1 o PRI BIE MR B DGR E BT IS B 5 Ca 2 2HB T EAR » FhlE
INEE[FEIEZEE] 68% » 4Rk Ca P I 0.96% -

2GR B 7y (R 3 ) #ERKEN CP BB il Ry 12.4% (R ) K 12.2% » &#3E (P <
0.05) =/ INEEHY 8.9% 5 7 NDF ~EEg & & 5o R 2 HAE S - DUNEERY 66.1% B35 5 R #2RHY 60.6% K
KEH 59.6% 5 fEE- I E B2 tAHEERES » DUNEM 4.4% » BEZ SRR 2.7% FOKZRHY 3.0% -
EEYITE ISRy (R 5)  #EFELKENP - K~ Ca jt Mg NEEBEZE S/ NE -

TEEER EH Y (£ 4)  FERRAKET CP I E R F 169 K 15.8% » B8 =Y/ NERY 10.4% (P
<0.05) - fEEARMEE 5y » LI/NEERY NDF Je ADF S35 & (73715 67.5 F 38.7% ) B SR #6248 (63.7 K
36.5%) BARZE (535 Fs 63.4 2 34.9% ) - [T WSC & &8y - (EEE R BLEFRA FEERY#ES - B DU (2.6
Fe 7.2%) FRZE (3.0 e 6.7%) BE =it/ NE (1.8 J 4.7%) » H=TEEY) & IR 2 8k -

M R ZEHY CP S35 & BT 12% DL E > [ NDF & & H#41% 60% > H ADF & & B 40% (%
3) » BURNHBRNGE I A # @ B SMEFEHY (Jacobs et al., 2009) - ESMY I FE# & (Coblentz et al., 2000;
Coblentz and Walgenbach - 2010) #i5H} » /NEEAYED LG E ST HEE » (HILIR G BRI FTEE SRR E - HEHR
R A RE B[S MEFE /NS - &SRS HRURA R B R A RAEER A - 28R EE oo
BV R FORB RS - B/ NRACHREE R (AR 0 2013 ) » RREEHERME RN HERE - GE
G R E AT FEE AR R AR > AEREESHAARFNEESE  SREREGRIK
TR o

L JE{BAREHAE

Sl VE T E LR IT4E R A02R 6 « cofE NI {ERERA - By DL 74 K&t 91 HUKHE » RS - K
2R/ N U RE R B A B 22 52 (P < 0.05) o dnfdfH Al DAHEZR (68.4%) fyrey HEIH BRI A HEEZ R > /NERZ
(62.0%) BIRZE (58.5%) [HIERIE A5

TERHE LA ER A2 7= 0 JE#E (in vivo) 558 15 R RBERER I EIEAS R - AT ZIRN e EE
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Table 6. In vitro dry matter digestibility for oat, barley and wheat at different harvesting stages

Crop Growth day IVDMD'
day % DM
Oat 74 72.5°%
a
91 64.2°
74 63.4°
Barley o1 5350
74 66.9°
Wheat .
91 57.0
Oat 68.4"
Barley mean 58.5°
Wheat 62.0°

" Means with different superscripts in the same crop under the same column differ (P < 0.05).
® Means with different capital letters in the same column differ (P < 0.05).
' TVDMD, in vitro dry matter digestibility.
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Abstract

The supply of forage is seriously shortage in Taiwan during the winter. This study aimed to evaluate the forage yield,
quality and digestibility for oat (4vena strigosa Schreb.), wheat (Triticum aestivum L.) and barley (Hordeum vulgare) as
winter forages in southern Taiwan. The dry matter yield of oat was 13.4 mt ha”', which was significantly higher (P < 0.05)
than barley (11.5 mt ha™) and wheat (7.9 mt ha). In terms of forage quality, the content of crude protein (CP), neutral
detergent fiber (NDF) and acid detergent fiber (ADF) of oat and barley were 12.4% and 12.2%, 60.6% and 59.6%, and 35.8%
and 35.2%, respectively, with no significant difference between species. The in vitro dry matter digestibility (IVDMD) of oat
was 68.4%, which was significantly higher than those of wheat (62.0%) and barley (58.3%). The results show that oat had
higher forage yield and digestibility among these short-term small grain crops. It was suggested that oat of winter cropping

might be harvested for forage use to improve the forage shortage situation in southern Taiwan.
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