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Breeding of ‘Greenbear’ for New Cultivar of Gomchwi with Disease
Resistant and High Yield
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Jeong Hwoan Nam?, Su Jeong Kim?, Su Young Hong' and Yul Ho Kim'
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Abstract - ‘Gondalbi’ (Ligularia stenocephala (Maxim.) Matsum. & Koidz.) is the most cultivated Gomchwi species
because of higher yield and low in aromatic flavor and bitter taste, But ‘Gondalbi’ is susceptible to powdery mildew disease
and leaf shriveling after harvest in Summer. To improve powdery mildew disease resistance and post-harvest leaf shriveling
problem in ‘Gondalbi’, ‘Handeari-gomchwi’ resistant to powdery mildew disease and having higher yield potential used as
a paternal trait donor. Powdery mildew disease resistance and post-harvest leaf shriveling as well as agronomic performance
of anew variety, ‘Greenbear’ were tested under field and green house conditions in Pyungchang, Korea from 2007 to 2016.
Expression of both maternal and paternal characteristics in ‘Greenbear’ including purple colored petiole ears, glossy leaf
and paternal, petiole trichome, absent at the back of a leaf were confirmed. Plant size and flowering time of ‘Greenbear’
were similar to check line, ‘Gommany’, while leaf number per plant and yield were higher in ‘Greenbear’. ‘Greenbear’ has
thinner leaves (0.66mm) compared to ‘Gommany (0.69 mm)’, and hardness appeared slightly higher in ‘Greenbear(25.1 kg/
cm’)’. The resistance to powdery mildew disease of the ‘Greenbear’ variety was slightly lower than that of the ‘Gommany’
variety, but somewhat showed high resistance.
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Procedure: Artificial cross, Selection, Multiplication, Characteristic survey, Evaluation of characteristics

Fig. 1. Pedigree diagram of the new Gomchwi variety, ‘Greenbear’. “Selection line.

Table 1. The morphological characteristics of ‘Greenbear’ and ‘Gommany’ varietiesp

Cultivar ~ Petiole ear color Petiole trichome Trichome of leaf back Gloss of leaf back Leaf vein density”
Greenbear Purple Nonexistent Nonexistent Existent 3?
Gommany Dark purple Existent Existent Nonexistent 5

“Leaf vein density: 1. Very wide, 2. Wide, 3. Normal, 4. Narrow, 5. Very narrow.
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‘Greenbear’ ‘Gommany’

Fig. 2. Comparison of leaf vein density of ‘Greenbear’ and ‘Gommany’ varieties.

Table 2. The growth characteristics of ‘Greenbear’ and ‘Gommany’ varieties

Cultivars Planzcﬁ;elght Leaiclr;l'-:)ngth Leafcnvgldth Petlol(zml)ength
Greenbear 67.3 16.3 20.4 39.1
Gommany 82.8 16.2 21.2 314
LSD .05 9.5 N.S N.S 3.6

“Least significant difference at P = 0.05., N.S: Non-significant.

Table 3. The flower and yield characteristics of ‘Greenbear’ and ‘Gommany’ varieties

Cultivars Bolting time Flowering time No. of leaves Yields per plant

(Month. Day) (Month. Day) per plant (2)
Greenbear Aug. 7 Sept. 6 176.3 1,936
Gommany Aug. 6 Sept. 10 138.8 1,575
LSD .05 - - 243 128

“Least significant difference at P = 0.05.
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The front and back shapes of leaves

The front shapes of leaves

The back shapes of leaves

The color of petiole and petiole ear
‘Greenbear’ ‘Gommany’

Fig. 3. The leaf shapes and characteristics on ‘Greenbear’ and ‘Gommany’ varieties.
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Table 4. The leaf characteristics and resistance to powdery mildew disease of ‘Greenbear’ and ‘Gommany’ varieties

Cultivars Leaf hardness (kg/cm) Leaf thickness (imm) Powdery mildew disease resistance”
Greenbear 25.1 0.66 T
Gommany 24.3 0.69 9
LSD .05” N.S N.S -

“Resistance to powdery mildew disease was determined through a visual test.
"Least significant difference at P = 0.05., N.S: Non-significant.
*Resistance degree of powdery mildew disease: 1; High Susceptibility, 3; Susceptibility, 5; Moderate resistance 7,

Resistance, 9; High resistance.

‘Greenbear’

‘Gommany’

Fig. 4. Comparison of disease symptom to powdery mildew disease of ‘Greenbear’ and ‘Gommany’ varieties.
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Fig. 5. Changes of air temperature during the cultivation of ‘Greenbear’ variety in highland. E: Early, M: Middle, L: Late.

of Sepol 31 @ A kL A7} ok o}

olu] S7}sgols A4S Mol ol

Al Fo

AP FEE UASLR R} EHE TR
o EHjE A FOR AT 528 Fo
8 Seofof gt} T3t HATFA MG MR|5to] 7]
+5 S5 2lo] Fr. EFUIAE A3
Heriel A S Aste] RS Ttk S
Folof ek, TR A 712 BES B 7-8Ye] 2|1 2
=7k 27013, He2Erk20T WelZ 55 ARl Agd
7]20]9Ith(Fig. 5). oS oll= 35% 4w o] Ae K¢ A)
oS BEAL S 400 m o439} Asat Aol A Al A& W
3t

ol
o P
o

o~
e
)
ko

=
ofr
i

N rlr
N

o N
=

15

i)
TS

-

84

20179 44 39 FAMIA Ol A AR A Sl
Bl FFHIE SRt olF 2018-2019E=7HA] Al
AARE AR B 20209 5 130 “IRlH|o) Bk FEH
2 FFHIU) SEEFFTEE APR202)H 57 HE =
AuiFo R g4 SAst] g7kl 271 Ead ool

M O
- T
‘125 0of(Greenbear)’ 52 F3E B2 O & 3}l 3]

BHE FEOR o)A uHl §5-2 gk 20075 E 2016
71A] Ak ME Rl TA SeA W 1ol A A

|

g 5e 2ARIL AT s3SI o &

HO, o Ho
o yn = ya
4

O

i)
e 2 ox2
2,

20,4 cm, G391 AEH 27 Zuh) 22
o A o7 22 Ao ' vepdtt Fdi7)= 8Y 7o)l
M7= 94 642 “FHi” F5 AR e 79
176v) 2 Ful) E3 139u) 2ok 37ufut wokth 121
SR 1,936 g O & ‘HuR FE 1,575 gt 23%4 = o Wk
th 99 A== 251 kg/ant, 9O 7= 0.66 mz “FIR’
T} AR A O R vyttt < aRluo] F5-0] 37 A
P2 wh FEET R EANE o A= e AR
2

=
38
T

oo 01-)1

o

s

A AL
B =90 215 AT ARI(RIANLE PI00S6I0)

Conflicts of Interest

The authors declare that they have no conflict of interest,

References

Bae, I.T., H.Y. Kim, J.T. Suh, J.Y. Hong, H.S. Lee, S.D. Yoon,
0.S. Kim and G.J. Choi. 2008. Guidelines for the conduct of

-344 -



characteristic tests of new varieties of Ligularia fischeri.
Korea Seed and Variety Service. Anyang, Korea. pp. 1-15
(in Korean).

Bae, J.H., S.O. Yu, Y.M. Kim, S.U. Chon, B.W. Kim and B.G
Heo. 2009. Physiological activity of methanol extracts from
Ligularia fischeri and their hyperplasia inhibition activity of
cancer cell. J. Bio-Environ Control. 18:67-73.

Cho, S.D. and S.D. Kim. 2005. Food product development and
quality characterization of Ligularia fischeri for food resources.
Korean J. Food Preserv. 12:43-47 (in Korean).

Ham, S.S., S.Y. Lee, D.H. Oh, S.W. Jung, S.H. Kim, C.K.
Jeong and I.J. Kang. 1998. Cytotoxicity of Ligularia fischeri
extracts. J. Korean Soc. Food Sci. Nutr. 27:987-992 (in
Korean).

Kim, S.M., S.W. Kang and B.H. Um. 2010. Extraction conditions
of radical scavenging caffeoylquinic acids from Gomchui
(Ligularia fischeri) Tea. J. Korean Soc. Food Sci. Nutr. 39
(3):399-405 (in Korean).

Lee, T.B. 2006. Coloured Flora of Korea (II). Hyangmunsa Co.,
Seoul, Korea. pp. 332-335 (in Korean).

Nam, H.S., J.W. Jung, D.W. Kim and H.C. Ha. 2017. Antioxidant
and anti-inflammatory activities of hot water extracts of
Ligularia fischeri. Korean J. Food Preserv. 24(6):834-841
(in Korean).

Rural Development Administration (RDA). 1995. Manual for
Agricultural Investigation. Suwon, Korea (in Korean).

Suh, J.T., D.L. Yoo, K.D. Kim, J.N. Lee and M.S. Hong. 2018.

g oy

ot

F AEF 2P 84

Development of ‘Sammany’, a new variety of Gomchwi
with powdery mildew resistance and high yield. Korean J.
Plant Res. 31(6):597-601 (in Korean).

Suh, J.T., D.L. Yoo, K.D. Kim, J.N. Lee, H.B. Sohn, J.H. Nam,
S.J. Kim, S.Y. Hong and Y.H. Kim. 2020. Development of
‘Soomany’ for new cultivar of Gomchwi with disease
resistant and high yield. Korean J. Plant Res. 33(2):80-85 (in
Korean).

Suh, J.T., D.L. Yoo, K.D. Kim, J.N. Lee, Y.S. Kwon and W.B.
Kim. 2016. Breeding of ‘Gommany’ cultivar of Gomchwi
with disease resistant, high quality, and yield. Korean J.
Plant Res. 29(5):625-629 (in Korean).

. 2017. Development of ‘Damogy’ cultivar
of Gomchwi with disease resistant, high quality, and yield.
Korean J. Plant Res. 30(4):475-480 (in Korean).

Suh, J.T., E.Y. Choi, D.L. Yoo, K.D. Kim, J.N. Lee, S.Y. Hong,
S.J. Kim, J.H. Nam, H.M. Han and M.J. Kim. 2015. Com-
parative study of biological activities at different harvesting
times and new varieties for highland culture of Gomchwi.
Korean J. Plant Res. 28(4):391-399 (in Korean).

Yeon, B.R., HM. Cho, M.S. Yun, J.W. Jhoo, J.W. Jung, Y.H.
Park and S.M. Kim. 2012. Comparison of fragrance and che-
mical composition of essential oils in Gomchewi (Ligularia

fischeri) and Handaeri gomchewi (Ligularia fischeri var.
spicifoprmis). J. Korean Soc. Food Sci. Nutr. 41(12):1758-
1763 (in Korean).

(Received 24 May 2021 ; Revised 1 July 2021 ; Accepted 1 July 2021)

-345 -



