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Wt H3E - 113 4E7 H2 1 5 20 44E3 1L H

W B

AR DL 2 [ 28 fLfE Saia (4vena strigosa Schreb.) 5z Swan (4. sativa L.) FyZs\ME} > 722016 £ 11 H 18 H
TEE BRI T N LA - R 5 2 & 855%5T (randomized complete block design) 4 B8 - DAERGET 5 fdfkss
FIE (fTEE 10 ~ 15~ 20 ~ 25 K2 30 cm ) Ko 5 {EUCHEIH (fdfE % 67 ~ 87~ 98 ~ 112 Jx 126 H ) $f#eRERE ~ (LT
B L2 o8 o #FF Saia HYfHEE H'E (crude protein, CP) 355 & G5 THEIARY ER MK - HH 67 HUHERY 15.2%
BEE (P < 0.05) [% % 126 HY 6.3% 5 KM /K(E&Y) (water soluble carbohydrate, WSC) KBy 3 & & B e fg %
USFERARY AR 12 T B 0 5 BB 484 (acid detergent fiber, ADF) EA 3£ 484 (neutral detergent fiber, NDF) “-35 & & Bl CP
Ve E RIS > &L 126 HUGHER s (7515 64.4 K 40.2% ) - #Z8 Swan B E B K & 28 LE MR
Saia A MH[EHEES - 2 (EHRLFEAY P~ K~ Ca fr Mg 95 & B B e FHAY AEMR TR o 2R Saia BEUFE & &
FE KiEEAL - SURERADL 87 — 98 H AH » 128 Swan WYRZYE B A1 RIGULFE T KIEFE S » MU EUFEHAHE
Ky 126 H o #2F Saia By EIHFEE & KZVEE S GBS SRR EMmEG I - B2 30 cm BEHAY (77515
355 % 8.59 mt ha ) 215 » [fi#EZR Swan Y EHg8Z ) BBl ZE Saia A [EEES > HLL 30 cm FEFHEAY (40.2 & 9.18
mt ha') 5 o W{EFZIEE CP 2B EMRREERgAERENEGE  WSC INE B 2R B > £k
EEIESEHRSNEE MRS E S 2 (H#2877 NDF ~ ADF ~ & P~ K & Ca ‘&M= 5 - 2
18] e 2 TR Y i AR B 7 T B By 30 em > S5 AR Saia HY B E U FERADL 87 — 98 H Fy'H > #e28 Swan HIDL 126 H &y
£

BRdEE  HE - BUEE - BRER - FRE - JUE -

4

B N B S R AREL 26 - BRSO BB His i E - NILRE R AEERYFENEE R » KRR
REBEY)EENTRERTS o #65F (Avena sativa L.) Fy—FARDRHIEEY) > & 2R0RBENRIERE - BNE
FRHBAETIN LA » ZAmMHEAERR 2 oy KBS B - FEBYME S BRI REREN - &2 EEH
@ EHEY) (Sharma and Bhunia, 2001; Coblentz ef al., 2013; Irfan et al., 2016) - [8 N 2235 & 34 2 (2R AL FEAY R B
ARE STl - SR A BT REIREE (%> 2018 5 JE R ZE 0 2020 5 [ KGR 0 2022 ) > AEIREE E Y
28 mOnEZIEREIFYNEE -

AR~ ~ PRSI 3 MO » [TASBRAHE Saia J Swan SB[ RS - #0% Saia 4 5
POk E R  HRENE L ~ el - BEEEROH RS  EEBFEE - BN EMNEE BERIFIR (B
et 2021 ) o #eZR Swan Sy 4T MR PAME AR AR 2 FEACTE MRS © SRR HIRR S ERNESSEEX - FHE
FCERRHEF  BURTR (2022) slBnst S8R 2 (E#e R il R B RIRE A 5K > H I #AdeaR Swan FYE ERIHE - B
BIEE  MElEREEBLEGRMEY) o M F-2H2E Saia HIRZEE BICAHEE Swan BK - (HEFREER > 7{ER
S E AR -

|

(1) BEE & R Tt 7 s 26 2815 5% -
(2) B EE SR FTETRHEYIAE -
(3) #EN/EE > E-mail: muu680@mail.tlri.gov.tw ©
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FEEYEENREARS - (HE 22 miE BB ERERZER R  MASEEIE—EEZERE - £
SMNTAZE RS TE Y MM TR B S LB IS A E S 18R E 2R ES (Sharma and Bhunia, 2001) » [fij#
=R RS B R g ez & (Ifan er al., 2016) - RV E VI TIRIE 552 infl B BRI S R IR0 28 (PR RAR
2019) - AR SR AR E A B OE - KB ARG - (e RS A 0 » MiERE R AR
FEMURPS RS RES - R EYIHI A R (Ranjan er al., 2016) - FtL - (EVIRRES B S St RoBEZ S - Al
FHEYIRAE RPN ERE SIRNERE - SH—JTH » HRNEEEE - AERREEE - 2R AL
EERNEERCR - L E E A E (Lone et al., 2010) -

PER UL RS EYAE TR e - BB G EE(EYIHI RS - WA KRR A P
gf - Coblentz et al. (2013) 5 H K [G] 8 28 SLFEAE B8R B2 5l 40 40 CP ~ ZKIB Mg 7K (B &% (water soluble carbohydrate,
WSC) sididfs & & » (A EUEHIRE ARV R - Liu and Mahmood (2015) 745 & 2R THERF AU R AVE
15 SR E S K - PR E AR - BN SRSINE HEESESR (4R% 0 2018 5 Jif 2 » 2020 5 [ -
2022) -

NIEIHR nfE B A R EAE AR > R ERE S i e SRR A R BB - EE A ERERE - &
HFES B S A RE R R MR 2 MR AR R T s TR R R BNk s - (EREAE FR
AREFEEL  AAMBEINEERHERIHBIV SRS E/D o KL - ARF5ELL Saia 2 Swan 55 2 {[EH 28 s A TR
B o SHEEAE 5 TR A R S (ERERA M AVE B B B ML - DUERREREEN » "HRHERAREEFNHZ

2% -

MRS E
L phfHEE

AR IR Saia Jz Swan Fy2xalimnfd - 0 2016 = 11 A 18 HAE & AEERATET N TiE - S5RHE 58
B ALt o 1IN K Ca & 8551 E 0.098 K 0.054% » 1 P~ K ~ Mg &8 HI % 36.6 ~ 80.5 ~ 49.5 ppm ° #eZ5fE
TR TERE | R > F788 48 > HINTEM 2 BT TRIRE | X - sBBIAReY RO R EE R 1 A
T o HRE R E LUt e 2 E &2 ET (randomized complete block design, RCBD) » 4 E18 » /N N&EHE R 10 m® (Sm
x 2 m) o AP FRFEIE 4t 5 FREREE - 43 B fTHE 10em (2017 )~ 15em (1397) ~20em (1017 )~ 25ecm (8 17)
30 em (617) > BEESEENETETES R 12 g SERRBIEFREESE 755 240 - 156 ~ 120 ~ 96 2 72
kgha' - fififi& A N : 120 mt ha” ~ P,Os : 30 mtha” ~ K,0 : 60 mt ha” = N AEFAEEHEES i - 8 - S92 F 8 Al
1 & H %A - P AR K AEF AR = S5 A -

* 1. SEBRHIREH PR KRR (112016 £ 03/2017)
Table 1. Average monthly temperature and rainfall during the trial period (November 2016 — March 2017)

Growth period Mean temperature Precipitation
T mm
2016.11 23.0 62.0
2016.12 19.8 3.5
2017.01 18.5 0.0
2017.02 17.8 1.5
2017.03 20.8 6.0

I FE&E T
A% 67 H (2017451 H24 H)~87H (2 H13H) 98 H (2 23 H)~112H (3 A 10 H ) & 126 [
(3 A 24 H) #fTHEdE > S/NEYE 02 m® (0.5 m x 0.4 m) DUEFTEEERH - IHUEE 1 kg BL 65°C HEHZ 96 /)N
% JIBEHEZYPRIHRE 02 m® WHZYIE > S EHEG | ke BEfTEEE0EE - MU IR IS B8 R BEnuRz e - AR
B RBESEE o Bzl MG IRIFY 4°C 40 » DLBMEE R Y 3 2 A - I HhEEHA (87 H ) si&IF T &/ NEkE
PRIEEEE 1 1TUE 1| m R R -
L. {BERRL ST 53 HT
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HHEEESEHHT © 2L Kjeldahl J775MIE A 2% (N) (Bremner and Mulvaney, 1982) » Fjf N x 6.25 #Efh
THEOE S E - BeidE - EdsEE = RKIZ Goering and Van Soest (1970) 2 5 ENIE « /KAEMRKIEEYIHK
Morris (1948) F57Af% anthron £ EEME el (starch) @ DL Yoshida et al. (1976) 2 7 5HE{TZEHL @ SeE & 58HZ
HE B 2 EREARE R R IR A 2GR > 2 & DAEEAE g 47 (0 — 500 ppm &j&jE ) & talE
HITE 560 nm 2 W HABMHIEAR 2 I 2 & o ARER - $5 8% © M 1N 5k NH,OAc DA 12 10 EEBIHREL - #i
%230 578E1% > DL Adventec No. 1 JEARZEUE > FELUR I EESHIE (Thomas, 1985) - k& & DASHEELL 874 (Rodriguez
et al., 1994) JHIE -

IV. &Etori

sl By BN R EEEE AT (split-split plot design) » DUSHfE By R Kldk - B Ry l&E - OEHA B/ & - 5B s
BERIE R #UEE (R version 4.0.0, http://www.r-project.org/) #EFT4ET3HT  DASE 55987 (analysis of variance, ANOVA)
T 7B R B R B % S URE A 22 B - BB T mEBREE R FLAR/NEEE Z 2 (least significant
difference test, LSD) HIEZLLIEIRE FHAH AT 22 (DA P < 0.05 FyBHE =2k ) -

L AR ~ BB KU .2 &5 3

HAEHVRE MR TG REUR (R 2) > £l > WHREER - CYER - 52V - FEEL AR
BERRE 2HBEAZR (P < 0.05) - EREERE D > FRERESL > FEHEGIERE 2IRBEER - MUgEnAl
FEFTAREMINE 2R ER - MEEMIEEER - NG - HEER R IEELACERE - BUR 2 (EHES R
HREMIREZRER - EARNEIREE TEA N FERERTIR - MIESYTE] - BE L BT FrA T
RS RSE - BURGERIVAERERAE - EREERFGAMEZR > FRMEESEFAVUTED - Mk
FunfEE IR - B UERAFRSVEZYER - & FEGEEEREFIE HE R RGEAEERY)
SRt e B HARRIE o ol - ROEEE R I 3 (Em B 2 MR AT A ik & B ESE - BUR S E &
B RN > BN EE ARG E B SR - FREEHEE N -

T2 HALTE - BUEEEE - W S BSE AR R IR E 5 i 2 P {ERE
Table 2. Analysis of variance of probabilities of the main effects and their interactions on agronomic traits of row spacing
on different harvest stages

Treatments PH' FWY DMY DMR LSR Tiller
Variety (V) 0.07 * * ok *okk ok
Row (R) K% ko EET] sk kkk 0.78
Harvest (H) ok ok k ok otk _ _
VxR otk * 0.12 0.06 ok 0.11
Vxl—l skskesk skskok sk skksk _ .
RxH sk Kskok skokk skksk — _
VxR xH Hokok wxx k% ek _ o

" PH: plant height; FWY: fresh weight yield; DMY: dry matter yield; DMR: dry matter rate; LSR: leaf/stem ratio.
Significance level: P < 0.05%, P < 0.01**, P <(0.001***,

%3 R E RS LR TV TT AT o FEMTERLSY > fY WSC » NDF ~ ADF ~ P}z Ca & BB B ABE AR
(P <0.05) - FERSEHEH 7 - BRI &8I Hegira g 2RBE AR - MEENERTA L2 &2 E
EWFEAER - MBI LA CP &k WSC S EAERE - BUREIE B G R LAY EA R L fEry
TR RARL - MM BB R A E R - anfEELFERTRY CP ~ WSC ~ NDF ~ ADF - Ca )z Mg H 58 B AR
f& > BUREHE TR E A & B E AR - DU B S R S T o R BUREAE WSC ~ NDF »
P Rty e B 2 A SCRGSUE - BUR 2 (Epa Ay A A E G IRE R A RARDUE SR SR/ & & - fofd
A L R WHEINE 3 (B RIS RSER D - & CP ~ WSC K P & B2 FIRE > BUrE=MlIHaE
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S L2 imiE - FEBER L ERE > JRE—NEARE -

T3 HALTE  BUEEE - W R ESEAE S E B T oA 2 P AR M

Table 3. Analysis of variance of probabilities of the main effects and their interactions on forage quality of row spacing on

different harvest stages

Treatments CpP' WSC NDF ADF Starch P K Ca Mg
Variety (V) 0.67 ok Ak HoE 0.92 * 0.34 ok 0.19
Row (R) Kotk Hokok Hok * 0.27 okok Hokok ok EEE
Harvest (H) skokk sk ok sokok skokk sk ok sokok skokok stk sk ok
VxR A HA 0.61 0.60 0.18 0.64 0.29 0.13 0.30
VxH sokk skokok kokk kokk 0.27 0.33 0.29 sk ok skokok
RxH 0.32 otk * 0.20 otk oAk 0.28 0.06 0.24
VxR xH oAk HoAE 0.44 0.41 0.36 * 0.97 0.93 0.70

' CP: crude protein; WSC: water soluble carbohydrate; NDF: neutral detergent fiber; ADF: acid detergent fiber.
Significance level: P < 0.05%, P < 0.01**, P <(0.001***,

IL.

1.

RER RS S REHH A [F] e 2 s R 2 MK R e 2 2 P

HAE Saia (VLS E B GRS RISH SIS0 > DL 30 cm FEHEEAY 35.5 mt ha™' BEE (P < 0.05) /=
i 10 Kz 15 cm BRI (5355 27.4 F 28.0 mt ha' ) BIELAK (= 4 ) o (P80 &35 tha fHE#ES - DL 30
cm FEFRAY 8.59 mt ha' 5 « B2 LL 10 % 15 em BRERAY (43515 28.3 2 29.9% ) Sl 20 ~ 25 J% 30 cm IR
(53R ks 24.4 ~ 24.8 J2 25.8% ) - TEfEM % 98 HEHE #EE Saia IVEELLLE AB MRS - 830 5 (B > MG
EAFAEFE R » (EAERREIDL 25 K 30 cm BEER (43R E 797.5 F 738.8 ) #7E «

28 Saia Y Ik E G WEHIRVAER 3G S » 1 94.3 om B3 (P < 0.05) H§ /=% 1432 cm (£ 4) 3 14
i e S AE 98 H UKCFERRF 42.3 mt ha #5 » iDL 126 HEY21.8 mt ha™ 1 SPH#74)7E & DL 98 H UTFERT i =22 9.69
mt ha > {fi{E 67 HUCHERF R (K& 4.13 mt ha'' 5 SPHRZY)RELR S A M EIEES - BUBGUCREBE IR - £ 126 HUK
FERF L 2E 45.9% -

REF R SRR > 28 Swan HYSEIIRR S ELEGS o DL 25 K2 30 om pREEAY 141.2 & 139.8 cm 13 (P < 0.05) 1
AR (£ 4) : EHIREEE ST > DL 30 om FEHEAY 40.2 mt ha' £ > 2L 10 cm FEEEAY 27.3 mt ha' %
5 B2 e A A E S > DL 30 em BEHEAY 9.18 mt ha % > ifiLL 10 cm FRFRAVERKAE £ 7.55 mt
ha! ; TESEHRZISEER o HI EFRAE SRS, - BEE A KM > DL 10 cm BRI 26.1% s > 30 cm FREE
(Y 22.5% FAK ©

JHZE Swan Y SEXRR S erEE dG EE mig S - B 67 HAY 94.3 cm BE3E (P < 0.05) #4=% 126 HAY 143.2 cm
(F4): PIyftEERDL 98 HULHER 43.8 mt ha BEE RS > MLl 67 HAY 23.1 mt ha' BfIK © S0z B e
FZFEHIRIE A TG0 - B 67 HAY 3.55 mt ha' $EHIZE 126 HAY 12.77 mt ha'' ;[ FHE2 YR 0 B9 s B A 1
G2 15.7% £ % 37.1% -

RER RS S WREHH A (R e 2R s (LRl oy 2 5o 2

#eZE Saia 7 CP P& B IFHEEZEE 10 cm 1Y 7.9% H1ZE (P < 0.05) (R HAMEEEE (£ 5 ) 5 /£ WSC P&
87 0 P30 em BRI 3.4% it - H P Bas s EavsEnmaE o - BL 1S cm BT 5.3% e 5 BOSHE
¥t NDF ‘19 & 8 2 52 2881 WSC S 200 - DL 30 ecm FERFRHY 59.4% fAK > 1 10 cm FRFRAY 62.8% %15 5 BT
RO Bl Mg P E B8RRI EEAR - FEEREENE N & E s - Her B s 2T -

#HeZE Saia i1y CP 39 & & G & WHE IRV ZER MK - (5 67 HUGHERY 15.2% 13 (P < 0.05) [F % 126 H
9 6.3% ; UCFERA% NDF Bd ADF s 35 & 881 CP &2 2 WM S - & DL 126 HUWHER & & (7771 5 64.4 K
40.2% ) 3 B & B g EE IR ER MR 0 > BB 67 HUREIFHY 3.8% SEHNZE 126 HIY 7.5%  BEYITE
P~ K~ Ca Jx Mg ‘5 & & B G iEZ THEIHHVIER M EEK -

#HeZE Swan 2 CP & DL 15 ~ 20 2 25 cm BREE (43515 10.8 ~ 11.0 K7 10.5%) 853 (P < 0.05) SR H Tk
B(FRS5): £ WSC &7 » DIEMEEHE 10 cm Y 8.4% = 5 1 NDF ~ ADF KB I & &8 > &
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FREE R Y TR S B B LUTEEE 30 om YRS -

T HEAER RIS # R Y R IR R

Table 4. Effect of row spacing on different harvest stage on the average agronomic characteristics of oats

Variety Treatments  Growth stage PH' FWY DMY DMR LSR Tiller
137 E— FR 110 | p— % no. m"
Saia 131.2 31.3° 7.88" 27.6° 0.26° 715.3°
Swan 134.3 34.8° 8.33 24.3° 0.62° 465.3°
Row
10 cm 134.2 27.4° 7.57° 28.3° 0.26 700.0™
15 cm 128.5 28.0° 7.82° 29.9° 0.30 675.0°
Saia 20 cm 131.5 32.1° 7.78° 24.4° 0.21 665.0°
25 cm 131.6 33.4%° 7.62° 24.8° 0.23 797.5°
30 cm 130.0 35.5° 8.59° 25.8° 0.30 738.8°
10 cm 129.9° 27.3¢ 7.55° 26.1° 0.56* 420.0
15 cm 131.0° 32.8° 8.00™ 23.6° 0.75° 502.5
Swan 20 cm 129.8° 36.2% 8.36" 23.5° 0.57% 516.3
25cm 141.2° 37.8% 8.56" 23.1° 0.55° 435.0
30 cm 139.8° 40.2° 9.18° 22.5° 0.67° 452.5
Harvest
67D Boot 94.3°¢ 26.1° 4.13¢ 16.4¢ - -
87D Head 135.6° 35.4° 6.92¢ 19.7¢ — —
Saia 98D Soft dough 139.7° 42.3° 9.69" 23.5° — —
112D Soft dough 143.1° 30.8° 9.09° 29.3° - —
126D Hard dough 143.2° 21.8° 9.56 45.9° - -
67D Boot 100.4¢ 23.1¢ 3.55°¢ 15.7¢ — —
87D Early head 129.1¢ 34.5¢ 5.97 17.74 — —
Swan 98D Late head 140.7° 43.8" 9.19° 21.9° - -
112D Milk 148.9° 38.5° 10.18" 27.6° - —
126D Soft dough 152.5° 34.4° 12.77° 37.1° - —

' PH: plant height; FWY: fresh weight yield; DMY: dry matter yield; DMR: dry matter rate; LSR: leaf/stem ratio.
“»¢de Means with the same superscripts within a column and category are not significantly different (P < 0.05).

HAE Swan HY CP -PH & B & & S IIRVER MBE K - 1 67 HULHERY 14.8% B (P < 0.05) [#2£ 126
HEYS5.5% (F£5) £ WSC Py e &8 I M@ - 67 HUTERY 2.9% BEfEm 2 126 HAY 10.2% !
NDF K ADF ‘P& 88 WSC P& B 20 RS, - DURAIUERF 67 H (& (73515 57.9 K 34.4%) » Zi%
FLZHT LTt Rk S BN WSC P E B EHAARIBES - DUR e i (K2 3.8% - FEE URESHAVIEIR (T 12
2 7.4% ; BYPTE P~ K~ Ca j Mg ‘P& R B GBS SREMFVER MIEK - BAE 112 K 126 HUYTERFEE]
A -

IV, S ZS A A [F R 2 B R i R
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ML Saia FEFHEIRIUCRER - B DL 30 om RRERHYPHRZY)7E EEEE (P < 0.05) S HAEHE - i 67 HAY 4.47
mt ha AR 126 HY 10.41 mt ha ([& 1) 3 £ CP FHIE RS - (R AT WSO RE HA K AE 14 1 22 i e
& HLL 10 om BRERFERFEREHAET BEE (RN HM R EE £ WSC B8y - RE o HIURERIRILL 15 Jz 20

cm FRHEFRIFEE - 1MLL 25 K 30 em pREEHY & BHERK -

TS, BN FIREE L S SRRy SRt B PR3

Table 5. The average forage quality of oats of row spacing on different harvest stage

Variety  Treatments CP' WSC NDF ADF Starch P K Ca Mg
% DM
Saia 9.8 4.4° 60.5° 37.2° 6.0 1.19° 2.71 0.21° 0.26
Swan 9.9 7.0° 56.6° 33.5° 6.1 1.22° 2.81 0.16° 0.27
Row
10 cm 7.9° 4.5 62.8° 38.2 5.7 1.14 2.6 0.19 0.22°
15 cm 10.0° 5.3° 60.4™ 36.5 5.9 1.15 2.4 0.20 0.25"
Saia 20 cm 10.6° 48" 59.9° 36.9 6.2 1.20 2.7 0.20 0.27®
25 cm 10.2° 3.9° 60.0™ 37.0 6.2 1.24 2.9 0.22 0.28"
30 cm 10.2° 3.4° 59.4° 37.3 6.3 1.20 3.0 0.23 0.28°
10 cm 8.1° 8.4° 58.2 33.7 6.0 1.15° 2.7% 0.13° 0.23°
15 cm 10.8° 7.2° 56.0 32.7 6.3 1.16° 2.4 0.16° 0.26™
Swan 20 cm 11.0° 6.6° 56.1 33.3 5.9 1.26™ 3.1° 0.16° 0.29°
25 cm 10.5° 6.6 55.9 33.4 5.8 1.31° 2.8% 0.17° 0.30°
30 cm 9.0° 6.5 56.6 34.2 6.2 1.23% 3.0" 0.16" 0.28*
Harvest
67D 15.2° 3.9° 51.9° 31.4° 3.8¢ 1.22° 4.3 0.30° 0.32°
87D 11.1° 5.5° 60.0° 35.9° 5.9 1.55° 2.7° 0.18" 0.28"
Saia 98D 8.5¢ 4.1° 62.4° 38.4° 6.3 1.36° 2.5° 0.17° 0.24°
112D 7.7° 4.2° 63.7° 40.0™ 6.7° 0.92¢ 2.0 0.17° 0.23°
126D 6.3 4.1° 64.4 40.2° 7.5 0.88¢ 1.8° 0.21° 0.25°
67D 14.8° 2.9 51.8° 31.3¢ 3.8° 1.22¢ 42" 0.23" 0.35"
87D 11.9° 7.0 55.4° 32.6° 5.9 1.58° 3.0° 0.16° 0.32°
Swan 98D 10.3° 6.3 57.9% 34.4" 5.9 1.41° 2.9° 0.15° 0.28°
112D 6.8 9.0° 59.9° 35.3° 7.0 0.93¢ 2.2° 0.12° 0.21¢
126D 5.5 10.2° 57.8% 33.7% 7.4 0.97¢ 1.7° 0.11° 0.20°

' CP: crude protein; WSC: water soluble carbohydrate; NDF: neutral detergent fiber; ADF: acid detergent fiber.
* ¢4 Means with different superscripts within a column and category differ significantly (P < 0.05).

S Swan fEAH ERTUCHERT » DL 30 em ERERAYPHRZY)E BEIE (P < 0.05) S HAMEEE - H 67 HHY 4.27
mt ha' FFHEE R 126 HEY 14.23 mt ha' ([# 2 ) 3 CP P& BEREEIFRERTER I - {221 20 cm FRIRI
Bk BEE 17.7% [E 2 6.0% > Fi 98 HUSFERF(E 10.6% - HER B BN HAEE ; [iE WSC Fig& 857
{8 p B AR S RE SRV IE AR TS I 2 & > ZERT 4 RYTE R L 10 om i BRE S8 i (57505 3.7~ 9.8~ 8.7 |

10.0% ) > {HZ 126 HRERF 5 (EERHE 2 FRIEZ R -



237

1.
Fig. 1.

2.
Fig. 2.

ROEE E BTG A RS an i R B R B

~14 4 O10cm Z15cm ®20cm M25cm @ 30cm

X X X A
el ecec |

SRS
SO

N

AR

67d 87d 98d 112d 126d
Harvest days

2L Saia FEA FIREEFE RHEHIHRZYE R ~ tHEH FoKSERO K bEYa &R -

Performance of dry matter yield (DMY), crude protein (CP) and water-soluble carbohydrate content (WSC) of oat
Saia of row spacing on different harvest periods. The row spacing treatments for oat planting were 10 cm, 15 cm,
20 cm, 25 cm and 30 cm. Oats were harvested 67 days, 87 days, 98 days, 112 days and 126 days after planting. Bar
indicates standard deviation.

ig 7 010cm #15cm W20cm M25cm B30cm

67d 87d 98d 112d 126d
Harvest days

2L Swan fEA [FIRGE R R HERRYEZY)E & - ME D RoKEMER KILaY 'R -

Performance of dry matter yield (DMY), crude protein (CP) and water-soluble carbohydrate content (WSC) of oat
Swan of row spacing on different harvest periods. The row spacing treatments for oat planting were 10 cm, 15 cm,
20 cm, 25 cm and 30 cm. Oats were harvested 67 days, 87 days, 98 days, 112 days and 126 days after planting. Bar
indicates standard deviation.
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RS S » #eZF Saia B Swan B 7L 30 cm FITHEREE TSR EYES - HBEVEIHER - #fe - 29
FE R RGeS o (H CP & 2 & FEE IR HHIE 1% BB % S KT T F% - 7 WSC ~ NDF ~ ADF KBl &
= IR HHIE R M0 - Y TR 2 EAIBE I ER MK - 28R 2 & 3 941 midE ~ FIEEE K GRERRE
BE MR M BB ZESE - FHEFRE—NE MR A EGREDR EENLE » SUEST& i B2 DL
BEESENIIEEE B EEaUER - DR SRR AR - W AREN S 1ES HE SRS E A -

2 (A ISR R B MR AL S EFRINE ERBE ER (R4 5)  FLEHEEE Saia (UHEREIRE R 5
4R~ TR R AGLTE o MEZE Swan RO - TEE AV ARE - BIAMVEIFSEIEY » SiER e SRR E
#=HL (Coblentz et al., 2013; Liu and Mahmood, 2015) » [ (2021) DA EI V2R Sfd 1 T 22 iy 8@ 2 B5aT - 45
SREUR 2 (BB A S AL & BB LS AT A E » eSS ER Y R i MR R SAE L B E
MREUREHEE & s B E B M8 TR (2022) 9B se s /A ME EIRVEEE -
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Abstract

This study utilized two oat varieties, Saia (Avena strigosa Schreb.) and Swan (A4. sativa L.), as the experimental
materials. The trial was conducted at the Livestock Research Institute, Ministry of Agriculture, on November 18, 2016,
using artificial planting. A randomized complete block design (RCBD) with four replications was employed to investigate
the effects of five planting densities (row spacings of 10, 15, 20, 25, and 30 cm) and five harvesting stages (67, 87, 98, 112,
and 126 days after planting) on oat yield and chemical composition changes. The crude protein (CP) content of Saia oats
decreased significantly (P < 0.05) following the delay in harvesting stage, , from 15.2% at 67 days to 6.3% at 126 days.
Conversely, the average contents of water-soluble carbohydrates (WSC) and starch increased with delayed harvesting. The
average contents of acid detergent fiber (ADF) and neutral detergent fiber (NDF) showed an opposite trend to CP, reaching
the highest values at 126 days (64.4 and 40.2%, respectively).The changes in the nutritional composition of Swan oats
followed a similar trend to those of Saia oats. The average contents of P, K, Ca, and Mg in both oat varieties decreased
following the delay in the harvesting stage was delayed. For Saia oats, late harvesting significantly deteriorated the quality,
and thus, the optimal harvesting period was determined to be between 87 and 98 days. In contrast, the dry matter yield of
Swan oats increased significantly with later harvesting, making 126 days the recommended harvesting time.The fresh yield
and dry matter yield of Saia oats increased as planting density decreased, with the highest values observed at the 30 cm
spacing (35.5 and 8.59 mt ha™', respectively). The dry matter yield of Swan oats exhibited a similar trend, with the highest
yield also occurring at the 30 cm spacing (40.2 and 9.18 mt ha', respectively). The average CP content of both oat varieties
was higher under lower planting densities, while the WSC content showed the opposite trend, yielding a higher content at
higher planting densities. However, planting density had little impact on the average contents of NDF, ADF, starch, and
mineral elements in both oat varieties. Therefore, the optimal planting density for both oat varieties was determined to
be 30 cm. Additionally, the optimal harvesting period for Saia oats was 87-98 days; while for Swan oats, 126 days was

recommended.
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