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ABSTRACT

Rye (Secale cereal L.) is the most tolerant to abiotic stress including low temperature, drought, and unfavorable soil conditions
among the winter cereals. Rye is the rapid growth of early spring results from increasing areas for the use of the forage and green
manure in the middle part of Korea. “Jungmo2509”, a rye cultivar was developed by the National Institute of Crop Science (NICS),
RDA in 2014. It was developed from a cross between “Olhomil”, a self-compatible cultivar, and “Synthetic II”, a self-incompatible
line. “Jungmo2509” is an erect plant type and of a middle size, with a green leaf color, a yellowish-white colored culm, and a
yellowish brown-colored, small-size grain. The heading date of “Jungmo2509” was April 23, which was 5 days later than that of
“Gogu”, respectively. But “Jungmo2509* showed greater resistance to lodging compared to that of the check cultivar, with similar to
winter hardiness, wet injury, and disease resistance. “Jungmo2509” was a higher to than “Gogu” in terms of protein content (9.4% and
8.0%, respectively), total digestible nutrients (TDN) (55.7% and 55%, respectively). The seed productivity of “Jungmo2509” was
approximately 2.08 ton 10a-1, which was 11% lower than that of the check. Almost all rye cultivars are out-crossing due to genes
controlling incompatibility, but “Jungmo2509” is higher seed fertility (56%) than that of Gogu (0%). it has self-compatible genes.
“Jungmo2509” is erect in plant type and resistance for lodging. Therefore, “Jungmo2509” can produce uniform seeds for processed
grains of human consumption and utilize them as parents for breeding the rye hybrids with high forage yields.
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Remark Cross Selection Multiplication Yield Trials

OYT: observational yield trial, PYT: preliminary yield trial, AYT: advanced yield trial,

RYT: regional yield trial.

Fig. 1. Pedigree diagram of a rye cultivar, “Jungmo2509”.
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Table 1. Morphological characteristics of cultivar “Jungmo2509”

(Suwon, 2014)

) Leaf Culm Grain
Cultivar Plant type ; ; .
Color Length Width Color Diameter Color Size
Jungmo2509 Erect Green Long Medium Yeiggi\j[vgsh Medium Yeblrlgx:fh Small
Gogu Erect Dark green Medium  Medium Yeblrl(())\\;vvrllsh Medium Yeblrlgx:h Medium
Table 2. Heading date of cultivar “Jungmo2509” tested in 4 regions
(RYT? 2013~2014)
. Jungmo2509 Gogu
Regions
2013 2014 Mean 2013 2014 Mean
Suwon Apr. 29 Apr. 24 Apr. 26 Apr. 27 Apr. 13 Apr. 20
Cheongwon May 1 Apr. 18 Apr. 24 Apr. 26 Apr. 16 Apr. 21
Iksan May 1 Apr. 19 Apr. 25 Apr. 27 Apr. 16 Apr. 21
Daegu Apr. 24 Apr. 8 Apr. 16 Apr. 18 Apr. 7 Apr. 12
Mean Apr. 28 Apr. 17 Apr. 23a Apr. 24 Apr. 13 Apr. 18b

“RYT : regional yield trial.

**The days calculated from January 1 to heading date is significantly different between cultivar “Jungmo2509” and cultivar “Gogu” at 5%

probability by t-test.

Table 3. Plant height of cultivar “Jungmo2509” tested in 4 regions

(RYT?, 2013~2014)

. Jungmo2509 Gogu
Regions

2013 2014 Mean 2013 2014 Mean

Suwon 124 108 116 146 125 136

Cheongwon 106 103 105 136 124 130

Iksan 132 120 126 127 126 127

Daegu 152 148 150 157 163 160
Mean 129 120 124 142 135 138*

‘RYT : regional yield trial. *This results were measured at 10 days from heading.

+5pant height is significantly different between cultivar “Jungmo2509” and cultivar “Gogu” at 5% probability by t-test.
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Table 4. Means of cold tolerance and lodging of “Jungmo2509” cultivated in 4 regions

(RYT, 2013~2014)

Cold tolerance Lodging
Regions (0~9y (0~9)*
Jungmo2509 Gogu Jungmo2509 Gogu
Suwon 1 4
Cheongwon 1 0 0 0
Iksan 1 1 1 2
Daegu 1 0 0 1
Mean 1 1 0 2

“RYT : regional yield trial. ™ Rating score : 0 =

excellent or strong, 9 = worst or weak.

“Wet injury and damage by disease did not appear in the two cultivars.

Table 5. Forage fresh yield of “Jungmo2509” cultivated in 4 regions

(RYT?, 2013~2014)

Jungmo2509 (MT ha™)

] Index Gogu (MT ha_l)
Regions 2013 2014 “?3“ gA{](E);()) 2013 2014 ng]%n
Suwon 375 27.6 32.6 84 46.1 316 389
Cheongwon 32.1 38.7 35.4 98 38.4 34.0 362
Tksan 30.8 332 32.0 87 362 374 36.8
Daegu 41.1 40.5 40.8 102 38.7 412 39.9
Mean 35.4 35.0 35.2° 93 39.9 36.0 37.9°

“RYT : regional yield trial. *This results were measured at 10 days from heading. *Presh fresh yield is significantly not different
between cultivar “Jungmo2509” and cultivar “Gogu” at 5% probability by t-test.
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Table 6. Dry matter yield of “‘Jungmo2509” cultivated in 4 regions
(RYT, 2013~2014)

Jungmo2509 (MT ha™) Index Gogu (MT ha™)
Regions 2013 2014 l\gxn ing()) 2013 2014 l\gg;“
Suwon 8.49 6.63 7.56 75 12.49 7.71 10.10
Cheongwon 6.72 7.30 7.01 89 7.75 8.05 7.90
Iksan 6.32 9.69 8.01 95 7.52 9.31 8.42
Daegu 7.76 7.87 7.82 102 7.22 8.10 7.66
Mean 7.32 7.87 7.60° 89 8.75 8.29 8.52°

‘RYT : regional yield trial. *This results were measured at one week from heading.
a"bDry matter yield is significantly different between cultivar “Jungmo2509” and “Gogu” at 5% probability by t-test.

Table 7. Percent of crude protein, acid detergent fiber (ADF), neutral detergent fiber (NDF) and total digestible nutrients
(TDN) of “Jungmo2509” cultivated in Suwon

(RYT?, 2013~2014)

Cultivar Crude protein ADF NDF TDN’ TDN yield*
(%) (%) (%) (%) (MT ha™)
Jungmo2509 9.4a 42.1 68.2° 55.7 3.69°
Gogu 8.0° 429 70.3* 55.0 4.08°

“This results were measured by whole crop plant harvested at 10 days from heading.

YTDN (%) = 88.9 - (0.79 x %ADF).

*TDN yield = dry matter yield x %TDN.

APTDN yield is significantly different between cultivar ‘Jungmo2509° and cultivar ‘Gogu’ at 5% probability by t-test.

Table 8. Percent self—fertilization rate of cultivar “Jungmo2509” spikes in Suwon
(Suwon, 2012~2014)

Cultivar 2012 2013 2014 Mean
Jungmo2509 54.0 55.2 59.4 56.2
Gogu 0 0 0 0
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Table 9. Grain productivity and components related to seed yield “Jungmo2509” in Suwon

(RYT?, 2012~2014)

Spike No. of spikes per No. of grains 1,000-grain 14 S
Cultivar length m’ per spike weight weight ((}lf/?}lfl gg@};i
(cm) (ea) (ea) €] (2
Jungmo2509 9.0 675 28 239 695 2.08"
Gogu 9.2 727 46 27.7 696 4.90°

*®Grain yield is significantly different between cultivar “Jungmo2509” and cultivar “Gogu” at 5% probability by t-test.
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