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Evaluation of Morphological Characteristics and RAPD Analysis
in Korean Landraces of Naked Barley

CHO, Wonkyong - LEE, Jeongmin - KWON, Moosik - CHUNG, Taeyoung
Department of Genetic Engineering, Sungkyunkwan University, Suwon 440-746, Korea

ABSTRACT Barley varieties collected from 1940 to 1951 allover the Korean peninsula by Dr. Takahashi Ryuhei
were reintroduced from the Research Institute for Bioresouces in Okayama University, Japan, and the evaluation of
morphological characteristics and RAPD analysis were performed. Totally, 493 varieties of Korean barley landraces
were planted in the green house, from which seeds of 491 varieties were harvested and conserved in the seedbank
of the Rural Development Administration. Majority of the naked barley varieties showed dense spikes with long awn,
late heading, winter habits, and long plant height. However, variants having various phenotypes such as short awn,
blue aleurone color, brachytic type and waxyness were also identified. Plant height, spike length, and cold-tolerance
in the varieties were also highly variable among them. Homogeneity tests on the variation of growth habits, spike
density, anthocyanin pigmentation on the seed coat, and hairiness on leaf sheath between naked and covered
barley showed that the variations of naked barley were similar to those of covered barley. It maybe indicate that the
most of naked barley landraces were mutated from the covered barley landraces. Korean landraces of naked barley
were broadly divided into 4 groups by the dendrogram produced by morphological characteristics; however, the
identities of the group were rather indistinct. Many varieties, belonged to the same group, were showed different
band patterns in RAPD analysis using 5 different primer sets. These results indicate that the 112 varieties of naked
barley landraces were different genotypes.
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Table 1. Primers used in RAPD.

Primer name Sequence 5” 3”
URP* 3 5" GTGTGCGATCAGTTGCTGGG 3~
URP4 5" AGGACTCGATAACAGGCTCC 3’
URP 5 5" GGCAAGCTGGTGGGAGGTAC 3’
URP 11 5" GGACAAGAAGAGGATGTGGA 3~

R 5" CCCAAGGTCC 3~
*URP - Universal Rice Primer.

Table 2. Distributions of genotypes on growth habits, spike density, awn length, plant type, leaf sheath hairliness, aleurone color, and heading

time in Korean landraces of naked barley.

Characteristics Genotypes Number of varieties Expressed gene reported
Growth habits Spring 24 sh, Sh-2, Sh-3
Winter 76
Imtermediate 12
Spike density Loose 46 dspl, dsp9, dsp10
Dense 66
Awn type Long 108 Iks2, lks5
Short 4
Leaf sheath Absent 74
hairlines Hairy 38 Hsh
Aleurone color Blue 6
Yellow 106 antl, ant2
Earliness Early 9 eaml, eam7, eam8, eam9, eam10
Medium 46
Late 57
Plant type Normal 102 Uzu
Brachytic type (uzu) 10
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Figure 1. Distributions of winter damages in the Korean landraces of
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Table 3. Distributions of genotypes on growth habits, spike density, aleurons colors and hairiness in Korean landraces of naked and covered

barley.
Number of varieties
Mutants

Naked Covered X,
Growth habits Spring 24 66 NS
Winter 75 256 NS

Intermediate 12 12 8.0
Spike density Loose 45 104 NS
Dense 66 230 NS

Anthocyanin Blue aleurone 6 49 5.8*"
pigmentation Yellow aleurone 105 285 NS
Hairy leaf-sheath Hairs 38 129 NS
Hairiless 74 233 NS

>X<>kSigniﬁcantly differences between naked and covered barley population

NSNo differences between naked and covered barley population
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Figure 2. Collection sites of Korean landraces  Figure 3. Distributions of culm length, spike length, awn length and 1000 grain weight in
of naked barley. Korean landraces of naked barley.
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Figure 4. Dendrogram produced by morphological characteristics and RAPD variations in Korean landraces of naked barley (* Used primer :
URP 4). a (15): 1-Kohungkwamaek2, 5-Pokwamaek?2, 8-Kumsankwamaek?2, 9-Kyemjuel, 12-JunbukkwamaekZ2ho, 41-Chupadongmimaek, 46-Jinandongkwa,
48-Hungdukkwamaek5, 60-Sachunkwamaek, 75-Bounkwamaek1, 80-Chupamimaek, 91-Jinankwamaek2, 93-Imsildongkwa, 100-Daegukoyangjaerae2, 109-
Koyangjaerae. b (23): 6-Buan Koekwa, 13-Kwikwajunbuk53ho, 18-Namjikwikwa, 24-Youngjukwamaek1, 25-Kwikwa, 27-Janghangbaekdong, 31-Sunghwan-
dowonl, 33-Dowon, 40-Jadaemadaek, 45-Youngkwangkwamaekl, 49-Buyongkwikwa2, 51-Dongsankwikwa2, 53-SuwonkwaZho, 56-Junbukkwadho, 70-
Salbori, 92-Jinandongkwa, 95-Junbukkwalho, 96-JunbukkwaSho, 99-Kyongsankwikwa2, 103-Jaeraeyukkak, 104-Yonpokwamaekl, 105-
Chunghwankyongkikwa3, 110-Midaemaek. ¢ (3): 22-Andongkwamacek1, 42-Bumaek, 77-Hwansilkwa. d (4): 50-Kimjekwamaek3, 58-Namhaekwamaek3ho,
59-Jinkyokwamaek1, 87-Chunchangkwamaek4. f (10): 2-Chunchunkwamaek?2, 7-Buyongkwamaek5, 28-Yunsankwamaek3, 32-Hongsungjaerae, 34-
Bounkwamaek4, 54-Jangsudongkwa, 55-Youngwolchukwa, 85-Koksungkwamaek4, 98-Jinjukwa, 106-Jamaek156ho. g (13): 10-Chusi36ho, 14-
Tongyoungkwamaek2, 20-Kuchangjaerae, 21-Daegukwamaek3, 26-Koyangjaerae, 35-Kwangjuyukkakokmaek, 37-Chulwonkwamaek]1, 65-
Kyongsansuwon lho, 69-Jaerackwa, 72-Sunghwankwamaek?, 73-Sangsalbori, 107-Bounkwamaek3, 108-Baekdong38ho. h (2): 82-Janghamkwamaek2, 83-
Youngamjukhal. 1 (4): 3-Hakkyokwamaek4, 23-Jumchonkwamaek3, 67-Yechunkwamaek, 76-Ichonkwamaek. p (3): 68-Youngjukwamaek?2, 78-Jaeraebaekpi,
1 11-Chunpachunmaek7ho. q (6): 15-Hadongkwamaek3, 30-Chungyangbaekdong?, 43-Hakkyokwamaek1, 62-Mulkumkwamaek1, 71-Daechunkwamaek4, 89-
Baeksankwamaek. t (4): 66-Daegusalboril, §1-Jungkanmimaek, 88-Mankyongkwamaek3, 94-Jewondongkwa. v (5): 4-Buan Salbori, 64-Chungmaek, 84-
Hakkyokwamaek3, 86-Chungmack, 112-Chosunbackkwa. w (3): 19-Milyangkwamaek3, 52-Kumsankwamaek3, 61-Kupokwamaek6. x (2): |1-Kumsanjaerae,
57-Youngchung3348ho. a” (3): 38-Jaeraecbaekwa, 39-Omyosasuk2ho, 79-Jaeraebackwa
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Figure 5. RAPD variations of varieties named baekdong using URP
3,4, 5, 11, R primers. 27: Janghangbaekdong, 29: Daechunbuek-
dongkwamaek!, 30: Chungyangbaekdong2, 74: Baekdong, 108:
Baekdong38.
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Figure 6. RAPD variations of varieties named Jaerae using URP 3,
4,5, 11, R primers. 11: Kumsanjaerae, 20: Kuchangjaerae, 26:
Koyangjaerae, 32: Hongsungjaerae, 38: Jaeraecbaekkwa, 47:
Kumsungjaerae, 69: Jaerackwa, 78: Jaeraebaekpi,79: Jaerue-
baekkwa, 103: Jaeraeyukkak, 109: Koyangjaerae.

MAHS BE2o] BY 7Y - 221

T 2O == Iz

o])al-o] 710 F20

27}l ‘:]’ § DNA band Z}o]& Ho £
o] Moz Agojgt oz FAHUT YAZ 10mer
primerg AREEIS 7% 20 mer primer®t} ZZ7) DNA
HHE A dox] dEAJo] ol
Aol tha HolxE= Aed Hyon URP primer 7}of]
+ URP 4, 57} t}okgl DNA band 2}0}8 Heo] Ha) RAPDH
Ao} %% primer2ty. AJZtE]Qic) Figure 5= #WiE o|8o 7
€9 RAPDZ ot} o]F FE2EE §44 w7
| etttk ol9jols £, Axf A2 5 &
§02 #98 2 RAPD ZA1E ANAoL 4}
& band® 27 = EES AT (Figure 0 £2 +4 3
A9 olEE BY 3 X9 WRe Algsigy e 22
B Hol o 71A] genotypeol
A EFEHAE AL AAHQ WA FER 2}
THFSH genotype ERHE HESIG 7] W] 722
EHAY Ao] thE genotype 2.2 HEHPA A
b lot g A gag '?7} Srea=g
re 72 URP primer5Z Az)Z AHz] AEE RAPDS
Azlo|t}h DNA band= 180 bpH-§ 1,100 bp77]-5<] 1570 ¢] band
Aol BYI, FF2E Aolrh Astict. watd o5 Az

I ZE
==
o] 7L7<1 ]

34 M

M1 5 10 15 20 30

M 70 75 80 85 90 95 100102 M

M 105 110 115 120 125 127 M

Figure 7. RAPD variations of Korean landraces of naked barley by
URP primer 5.
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