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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 morphological and
@ growth characteristics among Miscanthus species as breeding parent materials. In this
Gl study, morphological and growth characteristics were observed in 960 germplasms of two
clickforupdates Miscanthus species (M. sacchariflorus and M. sinensis) for growing seasons over three years.

Due to the inherent characteristics of these species, the germplasm of M. sacchariflorus
among the collected germplasm were reduced in plant height than in the collection area. In
M. sinensis, the plant height of germplasm collected mainly from Jeju-do increased more
*Corresponding author: than those collected from collection area. Sixty-one of the collected 960 germplasms were
Phone. +82-61-450-0137 selected and investigated to the morphological characteristics. Based on the investigated
Fax. +82-61-453-0085 morphological data, the phylogenic tree was developed. As the results, it was confirmed
E-mail. lecjins21 2@korea kr that there exist germplasm in which the characteristics of M. sacchariflorus and M. sinensis
Received: November 7, 2017 are mixed. This study of Miscanthus may provide an important information in order to
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Table 1. Number of Miscanthus germplasm collected from 2010 to 2013 in Korea.

Location Miscanthus sacchariflorus Miscanthus 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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27F o] A RS A2 Fig. 17 2t

Fig. 1. Miscanthus germplasm under growing at test field in Muan. (a)-(c) represent test field of Miscanthus germplasm
in 2014. (d) and (e) are photographed test field using drones. (a): Miscanthus germplasm on September 3, 2014; (b):
on September 10, 2014; (c): on October 27,2014.
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Fig. 2. Daily mean temperature and precipitation for 3 years in Muan. The x axis represents days from the sprouting
time. (a): Daily mean temperature; (b): Mean of daily precipitation.
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Table 2. Comparison of plant height of the collected germplasm between the collected areas and the cultivated area.

Species No. of collected germplasm szt}i]z;} S(r:;liloe)rz
M. sinensis 189 110 (58.2) 79 (41.8)
M. sacchariflorus 274 68 (24.8) 206 (75.2)
Total 463 178 (38.4) 285 (61.6)

YHigher: No. of taller germplasm in Muan than in the collected area.
“Smaller: No. of shorter germplasm in Muan than collected area.
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Table 3. Comparison of plant height of Miscanthus sinensis collected from Jeju between in the collected areas and
in the cultivated area.

Location No. of collected germplasm Ifrlftl:zgy S(T;ligrz
Jeju 146 96 (65.8) 50(34.2)
Other 43 14 (32.6) 29 (67.4)
Total 189 110 (58.2) 79 (41.8)
"Higher: No. of taller germplasm in Muan than in the collected area.
“Smaller: No. of shorter germplasm in Muan than collected area.
dr o 2 HAME vt A e AR A A AT Zu ol 2-8A4Jo] Eof, vhEE B3 g2
o7 Getet SN E Ba 4 o, FE A2 5 e B A E & AR ZH(Christian and
Haasse, 2001; Moon et al., 2010). A= ZHY e S5 A2 5 A sHo] e E oo A Ak Q1%
o, A4z oA AjHste Al EY 2ol S0l BoFA oA A E . o= F3iE U= & e 210
A A0 11§ EA] B BRG] o] A AP0 2H 2] ARE A0 AR,
AE2 Tl wheh Aol Akt @7 230l 2ol 7t 2o A A &2 ol 27t Aagt 2o] gk 3o
A == o] F A FH(Lim et al., 1990; Eom and Kim, 2017). TpA] 2P A2 0] Auliehs f1aliA= 2] o] 2
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S 9607 0] A HAAL F AL o) SR 6179 47 A B BejH EA 2445 Ark Table
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Upepdt Hh AR k5ol q S8 -SR] 2743t AEs 7 2 oA Uebeh Bola) 37499
FAL HRE =A0] Q1 O L, No. 173} 19+ Z=Ao] Qi ol ol 5 FARE A3 Z A1 No. 17, 22, 24,
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No. 16 ZAPE § A2 % 714 9 258t o) S Biohg oA 57 210 2 Wolde 49 4%0]9)
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Table 4. Collection area of 61 Miscanthus germplasms.

Collection site

No. Scientific name Code no. Selection standard -

Country Province or source
1 M. sacchariflorus 14 Good growth Korea Jeollabuk-do
2 M. sacchariflorus 33 Good growth Korea Chungcheongnam-do
3 M. sacchariflorus 46 Good growth Korea Chungcheongnam-do
4 M. sacchariflorus 62 Existence leaf sheath Korea Jeollanam-do
5 M. sacchariflorus 96 Above dry weight 1 kg Korea Jeollabuk-do
6 M. sacchariflorus 112 Above dry weight 1 kg Korea Gyeongsangnam-do
7 M. sacchariflorus 118 Existence leaf sheath Korea Gyeongsangnam-do
8 M. sacchariflorus 138 Existence leaf sheath Korea Gyeongsangnam-do
9 M. sacchariflorus 169 Existence leaf sheath Korea Gyeongsangnam-do
10 M. sacchariflorus 191 Above dry weight 1 kg Korea Chungcheongnam-do
11 M. sacchariflorus 220 Above dry weight 1 kg Korea Jeollanam-do
12 M. sacchariflorus 237 Above dry weight 1 kg Korea Jeollanam-do
13 M. sacchariflorus 239 Geodae 2 Korea Jeollanam-do
14 M. sacchariflorus 242 Geodae 3 Korea Jeollanam-do
15 M. sacchariflorus 244 Geodae 1 Korea Jeollanam-do
16 M. sacchariflorus 248 Early heading Korea Chungcheongnam-do
17 M. sacchariflorus 255 Existence leaf sheath Korea Chungcheongnam-do
18 M. sacchariflorus 284 Above dry weight 1 kg Korea Gyeongsangbuk-do
19 M. sacchariflorus 302 Existence leaf sheath Korea Gyeongsangbuk-do
20 M. sacchariflorus 320 Normal (Control) Korea Chungcheongnam-do
21 M. sacchariflorus 322 Existence leaf sheath Korea Chungcheongnam-do
22 M. sacchariflorus 363 Thin and sharp leaf Korea Chungcheongbuk-do
23 M. sacchariflorus 391 Thin and sharp leaf Korea Chungcheongbuk-do
24 M. sacchariflorus 419 Normal (Control) Korea Chungcheongnam-do
25 M. sacchariflorus 422 Above dry weight 1 kg Korea Chungcheongnam-do
26 M. sacchariflorus 434 Existence leaf sheath Korea Gyeongsangbuk-do
27 M. sacchariflorus 446 Above dry weight 1 kg Korea Gyeongsangbuk-do
28 M. sacchariflorus 481 Bad growth Korea Gyeonggi-do
29 M. sacchariflorus 531 Good growth Korea Gyeonggi-do
30 M. sinensis 558 Good growth Korea Jeju-do
31 M. sinensis 620 Above dry weight 2 kg Korea Jeju-do
32 M. sinensis 633 Above dry weight 2 kg Korea Jeju-do
33 M. sinensis 642 Above dry weight 2 kg Korea Jeju-do
34 M. sinensis 686 Above dry weight 2 kg Korea Jeju-do
35 M. sinensis 688 Above dry weight 2 kg Korea Jeju-do
36 M. sinensis 717 Above dry weight 2 kg Korea Jeju-do
37 M. sinensis 722 Above dry weight 2 kg Korea Jeju-do
38 M. sinensis 748 Above dry weight 2 kg Korea Jeju-do
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Table 4. Collection area of 61 Miscanthus germplasms (Continued).

Collection site

No. Scientific name Code no. Selection standard -
Country Province or source
39 M. sinensis 781 Above dry weight 2 kg Korea Jeju-do
40 M. sinensis 787 Above dry weight 2 kg Korea Jeju-do
41 M. sinensis 790 Above dry weight 2 kg Korea Jeju-do
42 M. sinensis 797 Above dry weight 2 kg Korea Jeju-do
43 M. sinensis 814 Above dry weight 2 kg Korea Gyeongsangbuk-do
44 M. sinensis 842 Early heading Korea Gyeongsangbuk-do
45 M. sinensis 850 Above dry weight 2 kg Korea Jeollanam-do
46 M. sinensis 852 Early heading Korea Jeollanam-do
47 M. sinensis 861 Early heading Korea Gangwon-do
48 M. sinensis 868 Above dry weight 2 kg Korea Jeju-do
49 M. sinensis 869 Lodging Korea Jeju-do
50 M. sinensis 876 Normal (Control) Korea Jeollabuk-do
51 M. sinensis 896 Normal (Control) Korea Gyeongsangnam-do
52 M. sinensis 921 Above dry weight 2 kg Korea Gyeongsangnam-do
53 M. sinensis 936 Ornamental, Morning light Korea University of Seoul
54 M. sinensis 937 Ornamental, Little zebra Korea University of Seoul
55 M. sinensis 938 Ornamental, Yakushima dwarf Korea University of Seoul
56 M. sinensis 943 Ornamental, Little kitten Korea University of Seoul
57 M. x giganteous 942 Allotriploid Korea University of Seoul
58 M. lutarioriparius CYRI11 Exotic species China Yangtze river
59 M. lutarioriparius CYRI2 Exotic species China Yangtze river
60 M. lutarioriparius CYRIS Exotic species China Yangtze river
61 M lutarioriparius CYR26 Exotic species China Yangtze river
Table 5. Morphological characteristics of 61 Miscanthus germplasms.
No. }Eigrgt d;}rlr(l);ter l;f;til \}nilii Leaf Leaf . Node St?m Lodging ].deaf Ligule
(cm) (mm) (cm) (cm) color erectness” color  aging ligule  color
1 268 4.96 41.6 1.9 Green D x X x x
2 252 6.17 63.2 2.0 Green D X X O Green
3 304 5.95 64.8 1.8 Green D X X x x
4 270 5.37 552 22 Green D x X x x
5 286 5.43 74.2 0.9 Green D x X x x
6 243 4.17 50.2 1.1 Green D X X x X
7 313 7.13 40.0 1.1 Green D x x x x
8 299 6.58 51.6 1.5 Green D O O O Green
9 255 4.12 64.8 0.7 Green D x X O O Green
10 257 5.79 422 1.6 Green D X X O Purple
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Table 5. Morphological characteristics of 61 Miscanthus germplasms (Continued).

No. }f;lst;n}:t diilrlr(l);ter lifgﬁl V];E;fl Leaf Leaf . Node St?m Lodging ‘Leaf Ligule
(cm) (mm) (cm) (cm) color erectness” color  aging ligule  color
11 253 6.12 65.4 1.2 Green D X X X x x
12 295 5.96 52.0 1.6 Green D x X X O Purple
13 311 8.33 83.2 1.3 Green D x X X O Purple
14 319 8.82 66.0 1.5 Green D O x x x x
15 318 8.21 80.0 2.5 Green D O x X O Purple
16 264 5.31 40.8 1.6 Green D X X X x x
17 282 4.69 45.8 2.0 Dark green E X X X O Green
18 250 427 46.4 1.3 Green D x X X x x
19 227 5.02 62.2 1.4 Dark green D x x X O Green
20 251 4.49 42.4 1.6 Green D X x x x x
21 273 5.02 46.0 1.5 Green D x x x O Green
22 212 4.76 54.0 0.9 Green E O X x O Green
23 268 7.31 31.4 1.2 Green D X X X O Purple
24 264 5.08 36.6 1.8 Green E x X X x x
25 263 4.74 59.0 0.7 Green D O x x x x
26 183 3.61 39.2 0.7 Green E x X X x x
27 299 6.32 46.0 1.9 Green D X X X O Green
28 191 3.12 31.6 1.1 Green E O X X x x
29 302 6.64 60.6 1.2 Green E O O X X x
30 182 4.15 118.4 1.9 Dark green D X x X O Green
31 222 6.98 104.0 22 Dark Green D x x X O Green
32 244 5.61 85.0 2.0  Dark Green E x x x @) Green
33 196 6.12 83.0 1.6 Green D X X x O Green
34 267 8.21 144.8 1.7 Green D X X X O Green
35 246 9.41 105.2 2.7 Dark Green E O X X O Purple
36 221 6.48 82.2 1.7 Green D X X X O Green
37 266 8.00 121.0 3.0 Green E X x X O Green
38 231 6.98 60.0 2.0 Dark Green E x X X @) Green
39 218 6.57 94.0 2.0 Green D X X X O Green
40 251 8.44 98.4 2.6 Green D X X X O Green
41 239 8.32 100.0 1.7 Dark Green D X X X O Green
42 277 8.73 104.8 22 Dark Green E x x X O Green
43 181 3.10 35.0 1.2 Dark Green D X X X O Purple
44 221 430 274 1.7 Dark Green D x X X @) Purple
45 169 3.95 16.4 1.0 Green D X X X x x
46 201 6.61 38.0 2.0 Dark Green D X X X x X
47 235 6.24 32.8 1.2 Dark Green D X X X X x
48 221 5.59 68.0 2.0 Green E x x X O Green

30

Weed & Turfgrass Science Vol.7 No.1, 2018



Changes of Morphological and Growth Characteristics Collected Miscanthus Germplasm in Korea

Table 5. Morphological characteristics of 61 Miscanthus germplasms (Continued).

Plant Shoot Leaf Leaf

No.  height diameter length width Leaf Leaf y Node St?m Lodging 'Leaf Ligule
(cm) (mm) (cm) (cm) color erectness” color  aging ligule  color
49 211 3.95 43.6 1.4 Dark Green D X X O O Purple
50 224 5.35 43.0 1.8 Green D x x x O Purple
51 273 8.40 63.0 1.5 Green D x X X O Green
52 181 7.20 38.0 1.4 Dark Green D X X X O Purple
53 71 1.24 15.0 0.2 Dark Green D X X X X x
54 130 2.92 24.0 0.7 Green D X X X x x
55 111 2.65 29.0 0.3 Dark Green D X X X x x
56 119 2.80 54.0 0.5 Dark Green D x X X x x
57 343 9.14 60.0 1.9 Green D x X x O Green
58 395 16.16 76.2 2.4 Green D O X X x x
59 315 12.03 - - Green D x X X X X
60 424 13.01 - - Green D x X X X x
61 414 16.14 - - Green D x X X x x

“D: Direct; E: Erect type; O: Existence; x: Nonexistenc.

ool 272 181-277 em AL ™, ZAEHE 3.95-8.73 mmoO| T 11 5 AFE Ag o)A 3t -f-xzk 9l
274 9 ZEH7E 7P AU F2 Ao vERE T (A2 tiEo] AsAelglon tiE oA ST
1ol Mol 2] ¢Fal E715 AL AT BE A FAAE2 7ol A el dF o e
A 788 2 A(No. 53, 54, 55, 56)= 27, Hl, 9%, A= 5ol thE Aol vlate] Zekom A1 97 5 &<
A2 7P w8 e HAMTR 2R e e A8 oA o] ol = 7tEo] EAfsh= A o=
LreRd

SO A AT 22 315-424 cm P2 FEI= 12.03-16.16 mm= FARE F-2HA 5 274 9 7 Ef
7tV 3AY w2 Ao R e ew, 9ol 5 UH|E 7 Aol e R FEA 54 ZAtel 2Rt oA

T A

AR B A AuE 22 A H A Foll Ak o] mil- thdsHA RS lg= F
ZAHE Ao AEEA 2 FEfH B4 B4 0] Auks vigro 2 ZF fA|719] correlation coefficientE -3t F,
phylogenic tree S ZHJ5F thFig. 3). 6152 FHAYL I7| F 1502 LHoH oW, A 15 (Group I)
3159 F A 15 (Group IN) 30502 FLEEATH S -FHAL-L A Group I-17} Group 1-22 LHANL
™, Group I-1°]= No. 1 5 27%°] Group 1-29]+= No. 6 5 4] ZE 3}t EA Group 1-1-2 Group I-1a2}
Group I-1bZ Z|F W0 F 21, Group I-1a¢+&= No. 1 5 188 9], Group I-1b°]= No. 5 5 9] X &3]}
SulEAIE No. 57, 58, 59, 60, 61 5 A =2 o] 3uiA] HA(No. 57)2}F F= F(No. 58, 59, 60, 61)°]
=) Group I-1aZ EFE AT Group I-1b°]l+=No. 5 5 94 8] F-HAHH o] LT E|Q] 0T, o] F-No. 13, 14, 15+
U 1S A EF2 A 13 (No. 15)9] A oA =3 H o]l &AM Group I-2= No. 6 5 4%
o] 2} o] TEEI00 A FHAUNo. 34, 407} BTE VA SAAUNo. S1)0] B T AS & 5
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Fig. 3. Phylogenic tree of 61 Miscanthus germplasms. It is divided into two classes: Miscanthus sacchariflous (Group
|, Sky line) and Miscanthus sinensis (Group Il, Red line). Green line and orange line represent the classification within
group | and the classification within group Il, respectively. Phylogenic tree was created using NTSYS-pc program
Version 2.1.
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