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ABSTRACT

‘Okhan’ (Avena sativa L.), an oat cultivar for winter use, was developed by the breeding team at the Department of Rice and
Winter Cereal Crop, NICS, RDA in 2011. It was derived from an original cross between ‘Early80°, exhibiting early heading, and
‘Maine PI-590° (CI 7518), exhibiting large-size grain, in 1995. Subsequent generations as well as cross-bred cultivars were handled
in bulk, and pedigree selection programs took place at Suwon and Yeoncheon, respectively. A promising line, ‘S095027-B-45-16-
10-6-2-Y7-10°, was selected in 2004, and was designated ‘Gwiri74’ after being selected from a yield trial for three years from
2005 to 2008. The breeding line ‘Gwiri74’ was subsequently evaluated for earliness of heading and forage yield in four different
locations, Yesan, lksan, Kimjae, and Jeju, from 2009 to 2011, and was finally named as ‘Okhan’. Over 3 years, the heading date
of ‘Okhan’ was about 6 days earlier than that of the check cultivar ‘Samhan’, and their average forage dry matter yield harvested
at the milk-ripe stage was 15.0 ton ha ', compared with 14.1 ton ha ' of check cultivar. Cultivar ‘Okhan’ was lower than the
check cultivar ‘Samhan’ in terms of the protein content (9.2% and 9.9%, respectively) and total digestible nutrients (58.5%, and
59.3%, respectively), while the TDN yield per ha was more than the check (8.70 and 8.36 kg, respectively). Fall sowing cropping
of ‘Okhan’ is recommended only in areas where average daily minimum mean temperatures in January are higher than —7°C,
and it should not be cultivated in mountain areas, where frost damage is likely to occur.
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Year 1995 ~ 2004 2005 ~ 2008 2009 ~ 2011
Generation F1 ~ Fg F10 ~ F13 F14 ~ F15
Early80
S095027— B— 45— 16> 10— 6 2— Y7— 10— PYT — AYT — RYT
(Gwiri74)

Maine PI-590
(CI7518)

Process ‘ Cross ‘

Bulk and pedigree selection

Yield trials Regional yield trial

Fig. 1. Pedigree diagram of a new oat cultivar, ‘Okhan’.

“PYT : preliminary yield trial, YAYT : advanced yield trial, "RYT : regional yield trial.
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Table 1. Morphological characteristics of cultivar ‘Okhan’
(Iksan, 2011)
. Leaf Culm Panicle Grain
Cultivar - -
Color Width Color Diameter type Color Length
Okhan Green Narrow Yellowish brown  Medium Spread  Yellowish brown Long
Samhan Dark green  Medium Yellow Medium Spread Yellow Medium

Table 2. Heading date of cultivar ‘Okhan’ tested in Jeju, Kimjae, lksan, and Yesan provinces from 2009 to 2011

(RYT?, 2009~2011)

Regions Okhan Samhan
2009 2010 2011 Mean 2009 2010 2011 Mean
Jeju April 24 April 27 April 30 April 27 May 3 May 15 May 6 May 8
Kimjae April 28 May 9 May 7 May 4 May 4 May 10 May 10 May 8
Iksan May 3 May 8 May 15 May 8 May 9 May 13 May 20 May 14
Yesan May 13 May 20 May 17 May 16 May 16 May 25 May 22 May 21
Mean May 2 May 8 May 9 May 6* May 8 May 15 May 14 May 12
‘RYT : regional yield trial. * The days calculated from January 1 to heading date is significantly different between cultivar ‘Okhan’

and cultivar ‘Samhan’ at 5% probability by t-test and t-value is 2.21.
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Table 3. Plant height of cultivar ‘Okhan’ tested in Jeju, Kimjae, Iksan, and Yesan provinces from 2009 to 2011

(RYT, 2009~2011)

Regions Okhan Samhan
2009 2010 2011 Mean 2009 2010 2011 Mean
Jeju 135 104 85 108 100 86 77 88
Kimjae 149 134 127 137 117 114 109 113
Iksan 123 116 104 114 95 96 82 91
Yesan 101 143 124 123 89 110 118 106
Mean 127 124 110 120%* 100 102 97 99

‘RYT : regional yield trial. ** Plant height is significantly different between

by t-test and t-value is 3.07.

cultivar ‘Okhan’ and cultivar ‘Samhan’ at 1% probability

Table 4. Cold tolerance of cultivar ‘Okhan’ tested in Jeju, Kimjae, lksan, and Yesan provinces from 2009 to 2011

(RYT?, 2009~2011)

Regions Okhan Samhan
2009 2010 2011 Mean 2009 2010 2011 Mean
Jeju 0’ 0 1 0 0 0 1 0
Kimjae 3 5 5 4 3 1 5 3
Iksan 7 3 5 5 3 3 3 3
Yesan 3 0 7 3 3 0 2 2
Mean 3 2 5 3 2 1 3 2

‘RYT : regional yield trial. *Rating score :

0 = no leaf killed by low temperature, 9 = 100% killed.

N Cold tolerance is significantly not different between cultivar ‘Okhan’ and cultivar ‘Samhan’ by t-test.

T 20 AP L 9]

T o

Table 5. Lodging resistance of cultivar ‘Okhan’ tested in Jeju, Kimjae, lksan, and Yesan provinces from 2009 to 2011

(RYT?, 2009~2011)

. Okhan Samhan
Regions
2009 2010 2011 Mean 2009 2010 2011 Mean

Jeju 37 0 0 1 3 0 0 1

Kimjae 0 0 0 0 0 0 0 0

Tksan 6 0 0 2 4 0 0 1

Yesan 0 0 1 0 1 0 6 2

Mean 2 0 0 1™ 2 0 2 1

“RYT : regional yield trial. *Rating score :

0 = no lodging, 9 = 100% lodging.

™ Lodging resistance is significantly not different between cultivar ‘Okhan’ and cultivar ‘Samhan’ by t-test.
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Table 6. Forage fresh yield of cultivar ‘Okhan’ tested in Jeju, Kimjae, lksan, and Yesan provinces from 2009 to 2011

(RYT?, 2009~2011)

Okhan (t ha ")

Samhan (t ha ')

. Index
Regions 2008 2009 2010 Mean £A{IS()) 2008 2009 2010 Mean
(A) (B)
Jeju 55.6 33.6 32.7 40.6 94 63.1 31.0 35.8 433
Kimjae 75.7 52.9 59.6 62.7 114 65.9 475 512 54.8
Tksan 68.7 48.0 425 53.1 85 74.7 55.5 56.5 62.2
Yesan 35.2 41.6 68.0 48.2 112 322 33.9 62.6 429
Mean 58.8 44.0 50.7 512" 101 59.0 42.0 51.5 50.8
‘RYT : regional yield trial.

™S Fresh yield is significantly not different between cultivar ‘Okhan’ and cultivar ‘Samhan’ by t-test.

Table 7. Dry matter yield of cultivar ‘Okhan’ tested in Jeju,

Kimjae, lksan, and Yesan provinces from 2009 to 2011
(RYT?, 2009~2011)

Okhan (t ha ')

Samhan (t ha ")

. Index

Regions 2008 2009 2010 ~ Mean B 2008 2009 2010 Mean

A) B)

Jeju 16.8 13.9 10.7 13.8 108 15.4 13.3 9.6 12.8
Kimjae 18.8 13.5 15.8 16.0 118 16.7 112 12.8 13.6
Tksan 18.3 11.9 10.9 13.7 88 18.4 15.7 12.5 15.5
Yesan 123 16.1 20.9 16.4 113 11.8 13.3 18.5 14.5

Mean 16.6 13.8 14.6 15.0% 106 15.5 13.4 13.4 14.1

‘RYT : regional yield trial.

* Dry matter yield is significantly different between cultivar ‘Okhan’ and cultivar ‘Samhan’ at 5% probability by t-test and t-value is 2.17.
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Table 8. Percentage crude protein, acid detergent fiber (ADF), neutral detergent fiber (NDF) and total digestible
nutrients (TDN) of ‘Okhan’ cultivated in lksan, 2011

Cultivar Crude protein ADF* NDF TDN* TDN yield Silage quality™
(%) (%) (%) (%) (t/ha) (I~V)

Okhan 9.2 38.5 64.5 58.5 8.70 2

Samhan 9.9 37.4 61.0 59.3 8.36 2

* This results were measured by whole crop plant harvested at milk-ripe stage (after 20 days from heading). “ADF: acid detergent fiber,

'NDF: Neutral detergent fiber, “TDN: Total digestible nutrients. “Flieg’s evaluation :
(common, 41~60), 4 (no good, 21~40), 5 (very bad, under 20).

H s, A R AEA, 23 AR el 1 4
Aoleti & 4 Ak

gy Ao orleoer A xvld HEe @ A%
4% Aol Aol @ ) Ashrk AT F Aw
2% T 28700% Ak 48 AdelE dal
) HEAZE AR S Gk mebd A EEA
Foate] AkEst, 4 % UE Tl M5 el
[eAel Bk NSkl 4ud wEnels tiel A4

2 ustolo} gk,

1>

5

“Sahe Egel glo] dRAgBY ofie F3A
o] THsAA %717 Wet o)A ]
A o 2% Ol AY BE NS BE

2057wyl St FE
| do] vlgel “obelsy e
B Axoln YyFolw] 23

[e=]
-1
o1

Ol
S

i o
2

AN Arsiien, w717k wEan i
Hofakar 2009 5-H 2011
AAe ek, A 5 4l
tho201d 1€ A

o,
S8
o
e
gy
I
~]
S
fols
o
o

L
B

N
b N
2,

o
i1
>
_0|L
32

o

[e] o 1l .
B} 6, AFA M= 119 w3tk <S35 U3ade
sheb . 5stda, =&l ekt AESFHFES had
Hit 15202 141881 4hsbo vl 6 % Edrh

1 (superior, above 81), 2 (good, 61~80), 3

o7 836%0 A3 HU} 340kg BT S FH-3-A
gL 19 HAA-HA720] =7 T oAl xHJojw A
= oA AEi 7t Thseb, 53] B o]do] )
ZhE o] Auizp ks Ao e FE AME T

Abg Aol Fhs s,

3]

—

HO

V.ol g

AOAC. 1995. Official method of analysis (15th ed.) Association &
Official Analytical Chemists, Washington DC.

Goering, H.K. and Van Soest, P.J. 1970. Forage fiber analysis. Agic.
Handbook 379, U.S. Gov. Print. Office Washington, DC.

Han, O.K., Park, H.H., Heo, H.Y., Park, T.I, Seo, J.H., Park, K.H,,
Kim, J.G., Ju, J.I,, Hong, Y.G., Jeong, J.H. and Park, N.G. 2009.
A new early-heading and high-yielding forage winter oat cultivar,
‘Punghan’. Korean Journal of Breeding Science. 41:168-172.

Han, OK., Park, T.I., Park, HH., Song, T.H., Ju, JI, Jeung, J.H,
Kang, S.J., Kim, D.H., Choi, HJ., Park, N.G,, Kim, K.J.,
Hwang, J.J., Back, S.B. and Kwon, Y.U. 2012. ‘Joseung’, a new
early-heading forage triticale cultivar for paddy field of double
cropping. Journal of the Korean Society of Grassland and Forage
Science. 32:193-202.

Han, O.K., Park, T.I., Seo, J.H., Park, K.H., Park, HH., Kim, K.H.,
Kim, K.J., Ju, J.I, Jang, Y.J., Park, N.G and Kim., J.G. 2010.
‘Gwanghan’, a new forage winter oat cultivar for the mid-
southern regions of Korea. Korean Journal of Breeding Science.
42:226-230.

Heo, H.Y., Park, HH., Kim, M.J., Choi, S.U., Park, K.G., Nam, J.H.,
Kim, J.G., Lee, CK. and Kwon, Y.U. 2003. A new cold
tolerant, high forage and grain yielding winter oat cultivar
‘Samhan’. Korean Journal of Breeding Science. 35:331-332.

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

Park, HH., Heo, H.Y., Park, K.H., Park, T.I., Seo, J.H., Cheong,
YXK., Choi, JS., Kim, J.G., Kwon, Y.U, Ju, JL. Ryu, LM,



Han et al. ; A New Forage Winter Oat Cultivar, ‘Okhan’

Hong, Y.G., Jung, KY. and Han, O.K. 2007. A new early-
heading and high-yielding forage winter oat cultivar, ‘Chohan’.
Korean Journal of Breeding Science. 39:124-125.

Park, T.I.,, Han, O.K., Seo, J.H., Choi, J.S., Park, K.H. and Kim, J.G.
2008. New barley cultivars with improved morphological
characteristics for whole crop forage in Korea. Journal of the
Korean Society of Grassland and Forage Science. 28:193-202.

Rural Development Administraion (RDA). 2010a. 2009/2010 year

project plan for collaborative research program to develop new

cultivars of winter crops. pp. 67-71.

Rural Development Administraion (RDA). 2010b. 2010/2011 year
project plan for collaborative research program to develop new
cultivars of winter crops. pp. 67-70.

Rural Development Administration (RDA). 2011. 2010/2011 year

project report for collaborative research program to develop new

cultivars of winter crops. pp. 217-230.

(Received April 11, 2013/Accepted May 15, 2013)

— 03 —



