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Effect of Seeding Dates on Yield and Quality of Various Oat

Cultivars for Year-Around Forage Production
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Seong-Beum Baek', Dea-Wook Kim" and Young-Up Kwon'

ABSTRACT

Most oats are used for livestock feed in the world. This experiment was conducted at lIksan city of
Korea from 2007 to 2008. The objective of this study was to select eminent oat (Avena sativa L.) cultivars
with high-yielding and a quality for forage adaptable in each planting seasons. Experimental design was
split-plot design with three replications. A split plot design was used with seeding date on the main plots
and other treatments fully randomized in sub-plots. A factorial arrangement of treatments included three
different ecotypes cultivars, winter type (Sanmhan, Donghan and Chohan), summer type (High-speed,
Darkhorse, and Swan), and naked oats near to spring type (Daeyang, Choyang, and Sunyang) and twelve
seeding dates (twice a month from March to November). Plant height, dry matter yield, and percent TDN
was significantly affected by seeding dates, cultivars, and the interaction of cultivars x seeding dates. There
was a decrease in plant height, dry matter yield, and percent total digestible nutrients (TDN) as seeding
was delayed from early March to late June and it also from early September to early November. The
winter type oat cultivars such as Samhan, Donghan, and Chohan adapted to fall seeding and early summer
harvest, while summer type cultivars such as High-speed, Darkhorse, and Swan showed high productivity
either to summer seeding and mid-fall harvest or to spring seeding and early summer harvest. Naked type
cultivars, Choyang and Daeyang, showed high forage yield by spring and summer seeding except for fall
seeding because of cold damage. Summer type oat cultivars such as High-speed, Darkhorse, and Swan can
supplement high forage production in spring. TDN yield showd the most at seeding in October 10 (780 kg
10a~"), followed at seeding in March 23 (627 kg 10a™%).
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Fig. 1. Air temperature and the amount of precipitation during the growing season from

March 2007 to July 2008.
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Fig. 2. Effect of seeding dates on days from seeding to emergence (left) and to heading
(right) of oat cultivars. *Days of fall seeding (Oct. 12, Oct. 29, and Nov. 9) was

calculated from Jan. 1 to heading.
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Fig. 3. Effect of seeding dates on plant height of oat cultivars.
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Table 1. Effect of seeding dates and cultivars on heading date, dry matter yield, crude
protein (CP), neutral detergent fiber (NDF), acid detergent fiber (ADF), total
digestible nutrients (TDN), and relative feed value (RFV) in oat cultivars

Seeding Cultivar  Heading - Dry matter D“g,ig]g“e' CP NDF ADF TDN  RFV
% ton ha™t e O wrevrnnnnriniinnes

Choyang May 18 29.9 10.7° 51 538 334 625 1087

Daeyang May 27 254 9.3" 4.6 59.1 38.3 58.6 93.0

Sunyang May 28 256 9.1 47 589 368 598 95.1
Darkhorse May 21 30.9 101" 6.5 57.4 334 62.5 101.9
Highspeed May 21 28.7 11.1° 55 578 362 603 97.7

Mar. 09 gyan May 18 28,6 9.5 49 537 320 636 1108
Chohan May 25 26.5 8.2° 5.1 545 334 625 1073

Donghan May 24 282 6.9' 60 608 359 606 93.2

Samhan May 27 253 8.0° 5.9 58.5 35.3 61.0 97.6

Mean May 23 27.7 9.2° 54 572 350 613  100.2

Choyang May 21 29.9 10.9” 75 46.6 30.5 64.8 130.0

Daeyang May 28 27.2 11.2° 64 577 355 609 98.7

Sunyang May 28 26.6 9.7% 7.2 63.3 39.0 58.1 86.0
Darkhorse May 24 26.7 9.6° 7.1 50.1 32.8 63.0 117.6
Highspeed May 24 25.8 10.1™ 85 495 319 637 1204

Mar. 23 pan May 21 26.0 105" 74 529 353 610 1080
Chohan May 28 239 10.7" 63 598 371 596 93.3

Donghan May 28 25.7 9.9Cd 7.2 60.9 38.7 58.3 89.7

Samhan May 30 26.0 9.7 71 574 353 610 99.5

Mean May 25 26.4 10.24° 72 554 351 612 1034

Choyang Sep. 27 19.1 4.0° 129 594 347 615 96.9

Daeyang -1 18.1 1.2 13.3 52.1 33.3 62.6 112.4

Sunyang - 16.1 14" 14.0 55.4 30.1 65.1 109.9
Darkhorse Oct. 11 159 46 123 596 367  59.9 94.1
Highspeed Oct. 12 16.0 3.9° 171 664 371 596 84.1

AUG- 17 gyan Oct. 11 16.0 42" 142 586 323 634 1012
Chohan - 19.2 2.4° 107 461 287 663 1343

Donghan - 19.7 2.1° 128 416 245 696  156.1

Samhan - 20.9 2.0° 145 397 190 739 1736

Mean - 17.9 29’ 135 532 307 646 1136

Choyang Oct. 26 21.0 53" 73 605 350 613 94.8

Daeyang - 17.6 2.7° 12.7 58.5 355 61.3 97.4

Sunyang - 15.8 2.2° 104 521 323 634 1138
Darkhorse - 18.0 3.9b 9.5 55.5 32.8 63.0 106.2
Highspeed - 16.3 35" 79 603 356  60.8 94.4

Sep- 10 gpan - 16.4 34° 74 631 391 580 862
Chohan - 16.7 2.2° 126 488 267 625 12938

Donghan - 18.1 2.6° 137 500 267 678 1267

Samhan - 175 2.4° 136 421 200 731 1620

Mean - 175 3.1" 106 545 315 635 1099
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Table 1. Continued

Seeding Heading Dry matter

Dry matter

date Cultivar date rate yield CcP NDF ADF TDN RFV

Choyang Apr. 15 28.0 12.6° 7.6 51.5 28.6 66.3 120.3

Daeyang Apr. 28 28.9 16.7° 7.0 53.7 28.8 66.2 115.1

Sunyang May 03 26.3 12.5° 7.5 57.0 314 64.1 105.2

Darkhorse Apr. 17 27.9 9.0° 7.0 60.7 334 62.5 96.4

Highspeed Apr. 16 28.0 11.5° 8.4 65.6 383 58.7 83.8

Oct. 12 Swan Apr. 18 26.3 11.7° 5.9 59.4 311 64.4 101.3

Chohan May 01 26.6 149" 7.8 59.0 34.4 61.7 97.9

Donghan Apr. 29 26.4 133" 8.7 57.4 29.8 65.4 106.5

Samhan May 01 28.3 155" 6.0 54.0 31.3 64.2 1111

Mean Apr. 24 275 13.1° 7.3 57.6 31.9 63.7 103.4

Choyang May 24 26.9 7.48° 10.3 52.9 29.4 65.7 116.1

Daeyang May 08 22.7 7.7° 8.6 62.3 37.8 59.1 88.8

Sunyang May 12 19.5 6.1" 10.3 612 392 57.9 88.7

Darkhorse May 05 23.1 53° 8.5 55.7 32.3 63.4 106.4

Nov. 09 Highspeed May 04 24.3 6.7" 115 63.8 36.1 60.4 88.6

Swan May 03 25.3 7.8° 10.0 58.9 321 63.5 100.9

Chohan May 05 22.8 8.1° 9.1 56.7 345 61.6 101.8

Donghan May 05 23.8 8.1° 10.2 61.3 34.3 61.8 94.4

Samhan May 06 221 8.2" 13.9 58.2 34.9 61.4 98.6

Mean May 04 234 7.3° 10.3 59.0 345 61.6 97.8
Seeding date (A) ** ** ** bl ** ** ** **
Cultivar (B) *ox *ok ok *ok *x "ok *x *x
Interaction (AxB) ok *k *ox *ok "k *ok "k -

** significant at 5%. *" A

Means in the same column with different letters were significantly different by Duncan’s

multiple range test (p<0.05). Y. no heading. This results were measured by plant harvested at milk ripe stage. Data
of some seeding dates such as Apr. 06, Apr. 20, May 04, May 18, Sep. 27 and Oct. 29 did not showed in this

Table.

2 25s dopgth el Fube gl
S5 WEFS ARE] FlaA L

WS A3 ol FEelrh. AvS
O 0] 3]

2] 7 AN o™ (p<0.05), WE7]17F HollA o
FoR A

29l Fyle] A= B wE
T AEFH] Btk 59 IEU)HE oY
o gF7)el vlE] el
=, 53] stuel 8¢ 17 I}
TTAE Hit AEFFO] 29 /Mae®E tE

HE7IBG ol wokth FEHE =
Tl 393 49 SFTlM = HEaE s

o|AI =

L=y

o

o) o] F9I5H)

Zol FpME 3. 531
g} A7l tdo] =T
84 17¢¥ 94¢ 10¥ FHFoH = gazs
29k 5 st Eet Al

oAyt .

=%

PR

kel

hul

= gn el

18l

g
)

stutA gl et 2% - Y 5 2
om, 10¥¥} 11¢€ 3}
i

A}5]

%547
stel

o] vre Fxol Hla ABsH| folah

ek

—215—-



Han et al.: Seeding Dates of Various Oat Cultivars for Year-Around Forage Production

3. ALETHR]

H
=}

3 v} zdwE NDF, ADF, TDN g 2
BA AFEZHEA] RFV)E 357], 5 2 I

x %% 1 frelidel stk 2wl g
2l 3¥ 9Y HFoll A HiF 54%=
9l 8¢ 174 dFollA Hf 13.5%=
3F717F A&l TAETE St L
o]Fo] Fufold 1% FFES FASATH
NDF, ADF 2 TDN 8o Z3h} Fajo] ]
& atulel 8 1793} 9¥ 10¥l F3 AlE
T4l NDFe} ADF o] vl TDN &2
=2 S Bk g, Table 1014+ A4
HA] AT 99 27U TFol A= NDFS}
ADF7} th2 FEAl7]e] Bls] dAs] @ 7}
7} 30.6%, 15.7%2 Hoom, 12 23| 76.5%
o] wj§- %2 TDN &S “ehligdch =gt
AR L] A4 7HRE Algske RFVE Ol
o] ylE7]ol A 93.1~113.62] HAS HIAAT 9
4 27d FJFFolAM T H 233124 T2 I
718 2u) ol =Th 1y olfd &
e 99 2714 FETe A A7IH R stat
o} Fute] F3hol| o] Fo|X = FEIEA], v}

1200

H ADFe} NDF 3-8 AR 2H&Es 10aT
TDN %2 Fig. 49} #th 10a¥ TDN +%F
< 9F7], FF R FTVIxEET 1F ool
A oH, HFVHEE 109 129 FubrolA
780kgE 7P ESoka, 39 239 FubiolA
627 kg= 1 Thgolglen, 8¢ 17Y Stuhtol
A 182kgo = 7P Wt Skl A= 109
129 dFo 2 HE whuelE TDN G5¢] 7+
Zshe Aotk 7wl AHEEE
AES F8 FF9 10a¥ Hit TDN FHFHS
39 FujolA a2l 633 kg > 2] 617 kg
> Fu7]eE] 536kg, sttellA= stulAE] 238
kg > 2] 173kg > 5372 156 kg, 530l A
= 399 720kg > 272 640 kg > 3] 2
529kg wo= =JTh FEE 10ad Hat
TDN &2 F39] 45 sfo]=u= 656 kg,

—+— Darkhorse —8— Daeyang —a— Donghan
—=— Samhan —=— Sunyang —e— Swan
—a— Choyang —— Chohan —— Highspeed
1000
=
2 s00
b
o
=
o
= 600
=
o
=
= 400 -
=
LsSD 0.05
200 - Seeding date (A): 197
Cultivar (B) : 25.07
AxB:66.30
0 T T T 1
Mar 09 Mar 23 Aug 17 Sep 10 Oct 12 Oct 29 Nov 09

Seading date

Fig. 4. Change in TDN vyield of oat cultivars as effected by different seeding dates.

—216—-



Han et al.: Seeding Dates of Various Oat Cultivars for Year-Around Forage Production

T35 623kg, 29+ 620 kg, 3Hatoll M= =
T2 250kg, =9k 232kg, Slo|A¥= 224 kg,
Zapol| M= AkgE 730 kg, %3+ 721 kg, 53 708
kgol At

1

4
W
rir
ox
fo
by
k1
NS
m
(2
N
)
_1
%
L
fu

o
tl
N

=2
ool
()

ol
O
)

ol
O

0%
>,
o
N
N
olf
ofs
ol
X
et
4

2
o LR
1.33
O}N‘ﬂ‘
ﬂllorl_m
ir&m
%3
rﬂz
N
o=
o M
o
o [
i N
X
20 oft
o
"
s o2 2 Y0 0 off
ki 2 o o ofy lo

B
=
N
N
N
N
ofr
et
L
s
2y
o
tlo ¥
o L
_LI 1=
o 2
uls ?lﬁ}
oX,

X
o,
e
b~
Y
i,
2
o
)
oo R

ox
2
o
o2,
fo
i)
ol
o

Net R Asom
A= E9Q] FFol e
1986), = AolM AREE = &4 F919
=5 oA gl 7 %

rN

i,

o
a2/

rr
=

=

2

14
"
E
QO
5
@
o
=2

(Heo et al., 2003)% ¥yt W7ol Fipide] 7}
7hE 3 Tell w&3sith o]z FgE o'
Aol Bl g 27 flo] B A

o] Zhssithe om|2 M Enh weA =
el 4] AR S A7 Ak g 2 AS F
A3} iy 27t e R Bl

Ao FAredre FE7)o TS
T} (Fig. 2). WHE Wolo] eyEE HF
L7F 25C HFolu, f-EuEtellA] o] ol
U 7hgel 3 A g9l oF 13
AEgA wole] HALLHTE vton, AL
SHHETS 70| Yol HER 3F7|7t
ZolAW doh} Fold] A8 5E dFE Ao
27| @t} (Cho et al., 2004). 2 A|&o]Aw &
s e AU FoE =4 55 9 §
Aol AWo T s FdAAGF7E AojAl
ow, Fukg A7t Ao W& A 5
& Agnyg dFd =

oA 71FEAY 2oF

1

g

rlo

3

Ar

¢

ol

s
a

(

i)
lo
]
flo
ol
i
BN
s

& B9 Ao A5 el Be 9% F
o, g% & AT AL vgdel o +
s Aol ARA] FF 7FaE 7P
glo] g wells Aol 1243 ofste] &
A3} ke 2= EHo|7] wiEdl] FEEel
A &E AR A5l T e et A

o]
doll &8k PGS FX8h7] wiel
A3t E71¢] A3de AASH Ak (Cho et al,
2004). A= 2 A|FoM e 3577 JolA o
FoR A5E 2go] #oMAIL(Fig. 3), EF
717F e FealdeTh FolE T (Table
1, Fig. 2), A=EY AETZ] vt 2As
AL A7t a2 Adxdow ek A

gro] et 25 JPYS A B2 A A

M

flo

A AFo R Y] wEolrh o] RS F3}
AglelA FE717F 798 =oldl| w5
AlZrd o] 3doAl 8YU7HA] WEsThE Kim2
Kim (1992)¢] ZAyoA = A= Ah Cho &
(2004 %= FE= oAE5Heo] AMEd 7|5 &
Agote AEEA, oEHo] oA Ax
g Aol dukA] grown, A7t HA
4~5C, #31 30T, A 25Tola, SL7} Ho
A ARG E W] Aoz §957F 7

ol me o EE FolErha skl

FA717F 4521 8€ 17 FFolA = 3
gl TS . Sto] = - 29k A
Q1 x&o] EFgk v, FoE AP BT
T4 2%, 9¥ 10 TFHFolAE dF
AQl 129 FEMAE 2% S Asta
R EekA] gurh S ek 458 A
25 o5l Tt dsEe] 540 34
o7 <&l o]rto] kx| il HA|sh= Ao
AurAdd (Cho et al., 2004; Hwang et al.,

1986), FENAE o] thi Ae o= A
Zhe] ik ek stk v ggrldl HlE) A
Bl 93-S 5 HEEO fosHA W
Z3Fol gtk (Table 1). =ulellA 89 ol #&
st staEle] A9 AS7Ire]l Fal 9
T FAHoE Ay gdxye] 293517 u



Han et al.: Seeding Dates of Various Oat Cultivars for Year-Around Forage Production

v

i

=)

u

2

DI =)
:oé

T

z

2} Kimy K
443 99 9o vq'o QT ]
GAZE 7] B AT e
AEEC] 15% o2 Wk, 357
FojA E5do] 99-~-10d A A"}
sholch meEka] AEEe] =2 AYE
7] e 7R ALl 2938171
Az stellA EFshes d4ds 7R FF
Ao ah, FARTE oduke Al7]o] 3}
S Fud AS7IRHS gHstojof &
Aoz AZ Y} kA iy 977
10€ 129 A& oA AEEY AEFTo
=kon, 9F7|7} ;%?% wholx|= Zgfo
o} (Table 1). #&= F3& W] 45
& dIAA FEATIE GEAZ
Tk dEFEFS SHATIEE 95|
o] gle & Wy IFsh= Aol fEleirhal
) Kim % (2006) =4 FA 1]
o A =ol7] flsiME 10¥ 20 o)A
o= FFATIE 4B7I= Flo] fElEthal B

X
R

_4_4

m\‘i
L
230

< B A oE

o5 IF o]Fo dAT
™, NDF®} ADF &2 7Haishs A
U} (Table 1). Gupta®} Pradhan (1974)2
A3t AEashgo] A& Aol ofs)
t}al 31131, Henderson¥} Robinson (1982)-2> ti
7]%_‘?_94 /\1-_/:0] NDF tﬂ ADF t‘sl-a'lzg 57]_;\]
7]1/]_ 8]]D]H1E§J‘/\“ 71—/\Q04 otq Jung
(1981)2 YAfzFe] FolAw AEA Wl ADF
2 Pad FEE Fopivial ®Haskglth 2
AR ARl foto] f47)0] o] FolA
Al ASAN B A1 Ael7} 21

Uokil, BolH oEoz P4F med o
S4EREl 4719 2 Aol FobdA A
Zo| BAsl AWH7] Aol 3517 W

of @A gefo] Eal, AFATt e Fow
7= ek KimJJr Kim (1992)2 #3} 7] 9]
e ashgo] ASAZI7 =

3
rﬂ
rE

-lN' rﬂ
K
d
4
0
r
d
f

jr-o/] o*l‘oﬂll:— 10‘&
FTETE 11 9dollA ek
F7F SVt Ade Ejied, wae
114 94 A= olFs] AV 59 24
Ad&2A 295 10¥ 129 3572 41719
59 149Ht} 10¢ =9 ADF2} NDF §H&o|
S7Vetal mebA TDN §hgo] Zhadt o=
A7t Han¥t Kim (1996)2 #@]e] =&
A7TE At &7] 7189 AolE 7hx <}
AR S F7IZIGAL Skeltk TDN &
2o slupel 8Y 17, 99 109 HETollA
FEUTH(Table 1). °o]72 7h&9] H]ad v
AFLEZ Qe AEA7 FB gl A2
AFo g A ol E7F WA gL
=719 AEHE $HdE A o} Al ol
sl Wiro s et ojegh A= 9
4 27 97 BE 974 RFVE 7
 Eom, Ao r Aol =™ %“—ﬁ}%
Al Akst. 53 - 2t A] RFVZE 2 A
o]t oA uFH FAEE *M}o}%ﬂl
&3 JHolth FEFA7]e wE AEEE
AglEE2 TDN %2 F39] 45 atag
>&Fe] > F9H 2], stapel A= o}qu;qa] >
A > FuAe, €58l e Fa7e > 2
g >3staE] woR E2 Aok &
Eoiz2 g zF A7]el AEs 5
o] A% slojxa¥=. x
e gass.

=, A4BE HBIAE A

. 2 Alge] Az 2

s 2ALE Akl ‘%mﬂ%

& g & ZA7 sl
]7]01] olu]—

Hek 24 b
2 Qs

sto] 2AlE ) )
ZowE 3 lOiE‘r aga o? AE o]&

|

r° rlo

—218—



Han et al.: Seeding Dates of Various Oat Cultivars for Year-Around Forage Production

& 2Akw AFAALY ARAAE TEE) 9

M= sk Al Al A—leY AESHS =9
7] {1st A=y} stat HqeAdo] 98
T M= AlFSE A2 AFRE AT
V. 2 oF

o] Nge Fd ZALES] AFAY e duke
ZF A7 U S AR AEFS Ade]
3l kg2l FfolAdE, YA A% (%
A F3A A w3, 23 2 sk
o] ekgl BTl MY, Y, =24 5 44 A
HEo] g2 ol FFS TS5 39REH 11
7] gk Gl 23| ugd {57l S
sl S, AR 944 2 AIRVIAE 3

>

]
Z1etolth Ed 2 E54A89e FuddA 3t
HE A4S gopA vt dtujelA Fuir 2
= AdojAls Aoty 24 77
oA tutR AgE golxlon, Fuko] A
= HF7F wEss 2] Ak Ax
2 AEFHE FoET FooA wkow,
T} F3p RO A BTt ol deE
oAl Hastalth 2gar ZF dyE AR
ox = o FoAe F33 > 2] > §tut
g A", FlAME St > AT > 918
A, statellXe stutd > 2 e > 598
g Fo® Fgo] okt iAo &
el 39 9 wFellA Hit 5ANEFE S
el 89 17 FHFollA Fat 135%E FHE7|
7 Agel TPAASTS Frketbl 1 ol %
Fatell A 10% TS A3k NDF, ADF
2l TDN g2 Euput St vis) 84 174
99 10l #FF stub-ol Al NDFSH ADF
grgo] Wil TDN §Hdo] =2 43S Eoith
¥E71% TDN 538 109 129 F3bolA
780 kg/10az 7HE =%k, 3¥€ 23Y FI
A 627 kg/l0a® L theollon, 8¢ 17¢ &)
T A 182 kg/l0ao.® 7HE Wgkth Fup
M 10¥ 12¢ FHFoRFH wnEeEE

-

TDN o] #asigitt. 244 A7 2A=
Aol ARt 4 S5 E3ke] B9 ol
2¥E . 2% a5 . 29 Huoae v
ATA . 2% 2 sto|adE, dEE dF

=
M= AkgE. 2
2

e ga%

1. AOAC. 1995. Official
Association &  Official
Washington D.C.

2. Cho, C.H,, O.K. Han, DJ. Lee and M.W. Park.
2004. Wheat and barley science. Hanrimwon Co.
Seoul. pp. 74-90.

3. Goering, HK. and P.J. Van Soest. 1970. Forage
fiber analysis. Agric. Handbook 379. USDA,
Washington D.C.

4. Gupta, P.J. and K. Pradhan. 1974. Studies on the
nutritive values of forage. Oat (Avena sativa). J.
Res. Haryana Agric. Univ., Hisar. 4:242-246.

5. Han, JJ. and D.A. Kim. 1996. Effect of cultivar,
harvest date and drying method on the quality of
spring harvest oat hay. J. Kor.
16(2):161-168.

6. Han, O.K., H.H. Park, H.Y. Heo, T.I. Park, J.H
Seo, K.H. Park, J.G. Kim, J.I. Ju, Y.G. Hong,
JH. Jeong and N.G. Park. 2009a. A new early-
heading and high-yielding forage winter oat
cultivar, “Punghan”. Kor. J. Breed. 41(2):168-172.

7. Han, O.K., H.H. Park, H.Y. Heo, T.I. Park, J.H.
Seo, K.H. Park, J.G. Kim, Y.G. Hong and D.H.
Kim. 2009b. A new naked oat cultivar for human
food, ‘Daeyang’ with high-yielding and good-
quality. Kor. J. Breed. Sci. 41(1):56-60.

8. Han, O.K,, T.I. Park, J.H. Seo, KH. Park, H.H.
Park, K.H. Kim, KJ. Kim, JI. Ju, Y.J. Jang,
N.G. Park and J.G. Kim. 2010a. ‘Gwanghan’, a
new forage winter oat cultivar for the mid-
southern regions of Korea. Kor. J. Breed. Sci.

methods of analysis.
Analytical  Chemists,

Grassl. Sci.

—219-



10.

11.

12.

13.

14.

15.

16.

17.

18.

Han et al.: Seeding Dates of Various Oat Cultivars for Year-Around Forage Production

42(3):226-230.

. Han, O.K.,, T.I. Park, JH. Seo, K.H. Park, H.H.

Park, KH. Kim, KJ. Kim, JI. Ju, Y.J. Jang,
N.G. Park and J.G. Kim. 2010b. ‘Jopung’, a new
forage winter oat cultivar for the southern regions
of Korea. Kor. J. Breed. Sci. 42(3):231-235.

Han, O.K., HH. Park, T.l. Park, JH. Seo, K.H.
Park, J.G. Kim, H.Y. Heo, Y.G. Hong and D.H.
Kim. 2008. A new early-heading and high-yielding
naked oat cultivar for human consumption,
‘Choyang’. Kor. J. Breed. Sci. 40(4):512-516.
Henderson, M.S. and D.L. Robinson. 1982.
Environmental influences on fiber component
concentration of warm-season perennial ryegrasses.
Agron. J. 74:573-579.

Heo, H.Y., H.H. Park, M.J. Kim, S.U. Choi, K.G.
Park, J.H. Nam, J.G. Kim, C.K. Lee and Y.U.
Kwon. 2003. A new cold tolerant, high forage
and grain yielding winter oat cultivar “Samhan”.
Korean J. Breed. 35(5):331-332.

Holland, C., W. Kezar, W.P. Kautz, E.J.
Lazowski, W.C. Mahanna and R. Reinhart. 1990.
Pioneer Hi-Bred International, Inc., Des moines,
IA. pp. 1-55.

Hwang, JJ., K.B. Youn and H.S. Lee. 1986.
Classification of growth habit (\Vernalization require-
ment) of rye, oats and triticale. Korean J. Breed.
18(2):154-161.

Ju, J.I., D.H. Lee, O.K. Han, T.H. Song, C.H.
Kim and H.B. Lee. 2011. Comparisons of
characteristics, yield and feed quality of oat
varieties sown in spring and autumn. J. Kor.
Grassl. Forage Sci. 31(1):25-32.

Jung, G.A., D.E. Brann and G.W. Fissel. 1981.
Environmental and plant growth stages effects on
composition and digestibility of crownvetch stems
and leaves at four locations in west Virginia.
Agron. J. 73:122-128.

Kim, JK. and D.A. Kim. 1993. Effects of
different seeding dates on the agronomic
characteristics, forage yield and quality of fall
sown oats. J. Kor. Grassl. Sci. 13(3):195-202.
Kim, JR. and D.A. Kim. 1992. Effects of spring

19.

20.

21.

22.

23.

24,

25.

26.

seeding dates on growth, forage yield and quality
of warly and late maturing oat cultivars. J. Kor.
Grassl. Sci. 12(2):111-122.

Kim, W.H., S. Seo, J.S. Shin, Y.C. Lim, K..
Kim and C.H. Kim. 2006. Effect of seeding date
and rate on the agronomic characteristics and
yield of forage barley. J. Kor. Grassl. Sci. 20(3):
155-158.

Lee, S.C. 1998. Effect of harvesting date and
additives on the quality of fall sown (Avena sativa
L.) silage. J. Kor. Grassl. Sci. 18(2):157-162.
MFAFF. 2011. Program for the increased
production of roughage. Ministry for Food,
Agriculture, Forestry and Fisheries, Seoul, Korea.
Park, H.H., H.Y. Heo, K.H. Park, T.I. Park, J.H.
Seo, Y.K. Cheong, J.S. Choi, J.G. Kim, Y.U.
Kwon, J.I. Ju, LLM. Rye, Y.G. Hong, K.Y. Jung
and O.K. Han. 2007. A new early-heading and
high-yielding forage winter oat cultivar, “Chohan”.
Kor. J. Breed. 39(1):124-125.

Park, T.I., O.K. Han, JH. Seo, J.S. Choi, K.H.
Park and J.G. Kim. 2008. New barley cultivars
with improved morphological
whole crop forage in Korean J.
Forage Sci. 28(3):193-202.

Park, H.H., H.Y. Heo, J.G. Kim, KH. Park, J.S.
Choi, Y.U. Kwon, JH. Nam, JJ. Lee, C.K. Lee,
ILM. Ryu, S.B. Ko, KY. Jung and S.H. Lee.
2006a. A new early-heading and high-yielding
forage oat cultivars “Hispeed”. Kor. J. Breed. Sci.
38(4):285-286.

Park, H.H., H.Y. Heo, J.G. Kim, K.H. Park, J.S.
Choi, Y.U. Kwon, JH. Nam, JJ. Lee, C.K. Lee,
ILM. Ryu, S.B. ko, KY. Jung and S.H. Lee.
2006b. A new early-heading and high-yielding
forage oat cultivars “Darkhorse”. Kor. J. Breed.
Sci. 38(4):287-288.

Shin, C.N. and B.H. Kim. 1993. Dry matter yield
and feed value of oat plant at various planting
and harvesting date in fall. J. Kor. Grassl. Sci
13(4):294-299.

characteristics  for
Kor. Grassl.

(Received August 13, 2012/Accepted September 19, 2012)

—220—



