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Flowering Patterns of Miscanthus Germplasms in Korea

Gi—Hong AnT, Kyoung-Ran Um, Jun-Hee Lee, Yun—Hui Jang, Ji-Eun Lee, Gyeong—Dan Yu,
Young-Lok Cha, Yun—Ho Moon, and Jong—Woong Ahn

Bioenergy Crop Research Institute, National Institute of Crop Science, RDA, 199 Muan-ro,
Cheonggye, Muan, 58545, Korea

ABSTRACT Miscanthus has been considered as the most
promising bioenergy crop for lignocellulosic biomass production.
In Korea, M. sacchariflorus and M. sinensis can be found
easily in all regions. It is a great advantage to utilize as important
species with respect to genetic and cross-breeding programs
materials for creation of novel hybrids. For successful breeding
programs, it is important to precisely understand the variability
of flowering traits among Miscanthus species as breeding
parents materials. In this study, flowering traits were observed
daily in 960 germplasms of two Miscanthus species (M.
sacchariflorus and M. sinensis) for growing seasons over 2
years. The flowering process was divided into three stages. ST
(sprouting time) was recorded when first leaf of the plant
emerged on soil. FS1 (flowering stage 1) and FS2 (flowering
stage 2) were recorded when flag leaf was firstly observed,
and 1 cm of panicle was showing on at least one stem,
respectively. For 2013 and 2014, the latest germplasms exerted
flag leaf, i.e. September 30 (DOY of FS1 164.1) and September
4 (DOY of FS1 141.0) occurred M. sacchariflorus cv. Geodae
1 and M. sacchariflorus cv. Uram collected from Southern
Korea (Jeollanam-do), while Miscanthus germplasms collected
from northern Korea (Gyeonggi-do) which emerged the earliest
flag leaf in July and August, significantly decreased DOY.
For DOY from ST to FS2, M. sacchriflorus germplasms
ranged from 140 to 190 days, and 110 to 170 days for
2013 and 2014. The highest frequency showed to 160 days
for 2013, and 150 days for 2014. In M. sinensis germplasms,
the highest frequency showed to 180 days for 2013, and
170 days for 2014. In the results of correlation between the day
of years from ST to FS2 for 2013 and 2014, M. sacchriflorus
and M. sinensis showed high coefficient of correlation (0.70

and 0.89). It can be supposed that flowering characteristics
of Miscanthus are largely affected by the unique phenotypic
characteristic of native habitat than environmental factors
of the current planted site. This study for flowering traits
of Miscanthus may provides an important information in
order to expedite the introduction as breeding materials for
creation of new hybrid.

Keywords : bioenergy crop, emergence of flag leaf, flowering
stage, miscanthus, transition of the plant meristem

2 Aj(Miscanthus)= 32 3KPoacea), 7]7roFH(Panicoideae),
#|&Z(Andropogoneae) JAj<&o]l £3k= Al=o|th E3F Cy
B ARE 7 thdA AlEEA Holle tiaEAQl A
FAA Hio] oy R|2tE 59| shuE o] F7HEAL 9
(Atkinson, 2009; Greef et al., 1997; Lewandowski et al.,
2000; Yan et al., 2012). A9 7|&E JMA| = 19724
A wfjAdell whet R of Xt Moon er al., 2010). LHE
2o 2 28 A9l ZAMN(2n=2x=38, Miscanthus sinensis)2} 4
v A ol & M(2n=4x=76, M. sacchariflorus)Z A L5 ™
%, 5 9 Aee ek EyohAlolo] We] Hasln
ok E=3F FAWIA] 7, vler A0 Hiol Lo|R[ o2 71
gy A3E 1 Q= A= 3uiA] M (2n=3x=57, Miscanthus
x giganteus) = A| 20]A| ZrelAj o} 4ufA] ZAM O] A F1t
nEo 2 U4HA It Yan ef al., 2012; Yook et al., 2014).
3ufA] M= vho] LA AT TSt B 7HA] g
ol kil o =EEollA Hare vb ik HR5 A9
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785 3uiAl AMl= A = A9 A d7IA Bohe &
5ol Forsickn wasla 9o, o Yot Hagi U
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AL o] PR R FAsH Zlo] AurHol} 3
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A& Al gom W HA oA Auisto=A eliEo 1
371 §43] £71=1L QJth(Heaton et al., 2010; Jensen et
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oL x| AFd o] A} SR flslide M2 FE57Ee] &
FE, 7 weke.z Tk oA %) St el
44 7Rk Wole QuolA Fasifal & 4 ltiJensen
et al., 2013; Arnoult ef al., 2014).

TUW 2 T wilSsES 3 FNES 5] flsiAl Al
of ASEAL Fadh o Fol shtolch AikHoR &4
E(Angiosperms) ] 7[3t7]of| FFFe = 2UES I,
& 55 xgsto] thoFsittar aelA QUrKEllis ef al., 1997,
Jensen et al., 2011; Karsai et al., 2008). 5(Sorghum)2}
Arax(Saccharum)= HEA Q] A4 T4 E=A A
Aol 12417k ofek= A A Qlth SHANE 0] - A=

2 E55 710 447} o] HolE 2 4 glon) 489
B9, A2A 719 W BHE 2o et YA Thpsit
a1 B 31E]o] ¢lti(Caddel and Weibel, 1971). LA 2IAf 9]
A5 o s} 7)ot AEsat thEA AEEAd] o
gt d+t7F vlala] mju]gl Aotk Jensen ef al. (2011) 9|3}
H M= Gl BAglol 7kl F/841E¢] R &
o= 7t dAsA| ke, 53] FAE 715 7
P ANokfwg 915kl Haxelt Aastchn wast
SAch(Deuter, 2000). SHATE G UL ofHZAEQIA A
of $1xI% HAe] TAAT, U¥ Boljel AshislE 24
= 892 FFT|vte g Agsty] ofHen, &% Ik A=
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and Qi, 2001; Ellis et al., 1997, Hammer et al., 1989).
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Table 1. Number of germplasms of Miscanthus sacchariflorus
and M. sinensis collected in Korea.

Location Misca.nthus Mi§canthus
sacchriflorus sinensis
Gyeonggi-do 89 28
Chungcheongbuk-do 96 13
Chungcheongnam-do 125 36
Gyeongsangbuk-do 52 21
Gyeongsangnam-do 85 21
Jeollabuk-do 42 9
Jeollanam-do 62 72
Jeju-do - 209
Total 551 409
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Fig. 1. The growth of Miscanthus germplasms on Bioenergy
Crop Research Institute, RDA in 31 July (a), and 10
September (b) 2014.
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Fig. 2. Mean of daily temperature and precipitation in Bioenergy
Crop Research Institute, RDA for 2013~2014.
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Fig. 3. Soil moisture content for growing season of Miscanthus
in Bioenergy Crop Research Institute, RDA for 2013~2014.
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Table 2. Date of early/late sprouting time (ST) and flowering stage 1 (FS1) of germplasms of Miscanthus sacchariflorus and

M. sinensis for 2013~2014.

. 2013 2014
Species
ST FS1 ST FS1
Early March 26 August 1 March 26 July 7
M.sacchariflorus . .
Late April 9 September 30 April 5 September 4
Early March 27 August 1 March 23 July 14
M. sinensis . )
Late April 8 September 17 April 8 September 14

Table 3. Mean of day of year from sprouting time (ST) to flowering stage 1 (FS1) for each collection site of Miscanthus
sacchariflorus and M. sinensis germplasms in 2013 and 2014.

Miscanthus sacchriflorus

Miscanthus sinensis

Location

" 2013 2014 " 2013 2014

Gyeonggi-do 89 143.3 121.0 28 133.0 111.2
Chungcheongbuk-do 96 151.5 127.0 13 130.4 112.5
Chungcheongnam-do 125 151.5 129.1 36 137.1 120.1
Gyeongsangbuk-do 52 153.5 130.9 21 128.9 110.1
Gyeongsangnam-do 85 159.4 136.3 21 144.8 126.9
Jeollabuk-do 42 160.8 136.2 9 141.2 127.4
Jeollanam-do 62 164.1 141.0 72 152.5 133.2
Jeju-do - - - 209 165.1 141.7
Significance by ANOVA

LOCQtiOn ksk sk sk sk

Year n.s. n.s.

** represent statistical significance

at 1% level, and n.s. indicated the non-significant at 5% and 1% level.
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(a) and M. sinensis (b) for 2013~2014.
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