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Distribution, utilization status, potential risk, and
invasion characteristics of Miscanthus species

CHEN Chao'", ZHANG Hui'", LU Hui"?, TENG Wenjun', WU Juying'
'Institute of Grassland , Flower and Ecology, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China;
*College of Grassland Science , Xinjiang Agricultural University, Urumgi, Xinjiang 830052, China

Abstract; [ Aim] The distribution, resource utilization, and invasion characteristics of Miscanthus species were investigated and the
potential application of the Miscanthus resources was explored. [ Method] Based on collected information and data analysis, we
analyzed the current situation of resource utilization and generated a map of the distribution of Miscanthus species worldwide. Mean-
while, two risk assessment systems | Weed Risk Assessment for Central Europe ( WG-WRA) and Australian (or New Zealand)
Weed Risk Assessment (WRA) | were used to evaluate the risk of widely used Miscanthus species in China. [ Result] Eighteen
Miscanthus species were evaluated, of which four species had a wide distribution and the remaining 14 had a relatively narrow distri-
bution. Members of the genus Miscanthus are widely distributed across Asia; however, most of them are wild or semi-utilized. Fully
utilized species are relatively scarce. In the European and American regions, Miscanthus plants were introduced mainly as exotic
plants, then as ornamental cultivars; currently, the ornamental types of Miscanthus and Miscanthus X giganteus have a wide range of
applications. With the large-scale usage of Miscanthus species, especially the ornamental types, their potential invasion risks are

becoming increasingly apparent. The genus Miscanthus has a low-risk ratio of 64.3% and has overall not yet posed significant
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invasion hazards in China. Nonetheless, some species, including M. floridulus and M. sacchariflorus, with WG-WRA scores of 34

and 31 respectively, are classified as high-risk species. Some characteristics of Miscanthus species, such as strong asexual reproduc-

tion ability and extensive environmental adaptability, may be important attributes that pose invasion hazards and require special

attention. [ Conclusion)] Miscanthus species have posed invasion hazards in some countries and regions. Vigilance about their future

invasion risk is necessary. For species (or cultivars) with strong reproductive capacity, conducting risk assessment for introduced

varieties is urgently needed to fully utilize their beneficial traits, while being cautious about their invasion risks.

Key words: Miscanthus species; risk assessment; ornamental grass; energy grass; invasion risk
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Fig.1 Distribution of wide-ranged species in Miscanthus
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A: M. sinensis; B: M. sacchariflorus; C: M. floridulus; D: M. lutarioriparius.
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1: Miscanthus paniculatus
2: Miscanthus villosus

3: Miscanthus nepalensis
4: Miscanthus nudipes

S: Miscanthus fuscus
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6: Miscanthus % giganteus

7: Miscanthus oligostachyus

8: Miscanthus tinctorius

9: Miscanthus intermedius
10: Miscanthus changii

11: Miscanthus junceus
12: Miscanthus violaceus
13: Miscanthus ecklonii

14: Miscanthus sorghum
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Fig.2 Distribution of narrow-ranged species in Miscanthus
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Table 1 Independently bred varieties of Miscanthus in China
P AL Wb TE T A ] ik
Breeding institution Species Breed time Application value
Jemt ol SR EE TR L CEFIF 1S M. sinensis ¢ Xianxu’ 2014 LB Ornamentals
Beijing Research & Development CZLRE 15 M. sinensis < Hongsui’ 2015 SLEE Ornamentals
Center for Grass and Environment CKF TS M. sinensis ¢ Changxu’ 2015 WEY Ornamentals
CEEAE TS M. sinensis ¢ Mihua’ 2015 SLE Ornamentals
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e Al K2 Hunan Agricultural University M2 1 5 M. sinensis X M. lutarioriparius No. 1 2011 RETR Energy crop
WA 2 5 M. sinensis X M. lutarioriparius No. 2 2011 REVR Energy crop
WA 3 5 M. sinensis X M. lutarioriparius No. 3 2011 AEVR Energy crop
WEEFK 1 5 M. sinensis x M. lutarioriparius No. 1 2014 RETR Energy crop
WIEEFK 2 5 M. sinensis x M. lutarioriparius No. 2 2014 AETR Energy crop
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Table 2 Risk Assessment and risk level of Miscanthus species

RS PTEAR R R WG-WRA

By Fh Species

WAL RS PP A A 2 WRA

/38 Scores 9 Level /3H Scores RNV E A-scores  FFEE/ME E-scores
TS Miscanthus floridulus 34 il| 22 12 15
#k M. sacchariflorus 31 i} 21 11 15
ik M. lutarioriparius 25 1 21 11 15
5 M. sinensis 24 I 25 12 17
HERTS M. transmorrisonensis 22 Il 26 14 18
PP M. sinensis ¢ Malepartus’ 21 1 19 6 14
UM 2 M. sinensis ¢ Gracillimus’ 19 1 17 5 12
CPEM 1 M. sinensis ¢ Zebrinus’ 19 | 14 2 9
CFEMT 5 M. sinensis ¢ Variegatus’ 19 I 14 2 9
RGP M. sinensis ¢ Morning Light’ 19 1 14 2 9
‘FFp’ 15 M. sinensis ‘ Adagio’ 19 I 14 2 9
‘T M. sinensis * Strictus’ 19 I 14 2 9
¥ ] Miscanthus X giganteus 18 I 9 0 5
¢ S T M. sinensis ¢ Gold Bar’ 17 I 14 2 9

24 FBEEF AR
2401 ERWEE  TERAYAE R OT EAE B AR

Hr i R 4R T 20 tH4E 30 AR IR, & 20
42 70 AR W], Emst Pagels ¥ FMEC A H
T E B A TS 26 B NE E S AT E
R R FRE el AN FH A LB R 2 (B
mn ) XA HLOR 2850 AR S M 5 A (R
A 2015 X3 4E45E 2008) , (H A, Rl A 45
AP BITRA, T2 T8 AR DL R e 5 P A2
)38 P A e AR TR A SR Tz N OF L s
BT e A WHE R A TR E B FIEF
B

242 EHRIFEE  HIRAEY AT LAE T
FOINAI AR S RE IR AR Py R AT A, SR
KV GHR PAER AT R G Re sk, HAE

Rl R e fEE L E 2 LRI

FIAE DL 32 (AR AR ) S5 A KR # kb
A ($P 755755 ,2019; Quinn et al. ,2010; Schnitzler
& Essl,2015) , FREBIFRET 2w AAYAE N REIRAE
YIRE 2098 (T4 20115 5 A 11,2012) , Fh
ISRV B B AR S WA 5 5
5.10~23.55t » hm™, L5~ 6.3~31.2 t - hm™,
3k A 3.0~13.5t - hm™,Fg3kH 10.5~33.0 t - hm™
(%A 71,2012) , FEJLETHBIX , FRFIAEEE 3 AFHS AT
PR P A 39.05 t - hm 2 (JUAVIESE 2012) 7R 1L
RO M DX 3K PTSCIR 7 2R 43.76 t - hm (X))
RODCFASKTHHE , 1993 ) o aF i< 78 3 [ 10 Fi A 3 [ 4%
b AHJEAERRSE H X (R FPAE B R )12 (Perrier et al. ,
2019; Pittman et al. ,2015) . & ixi 76 1 CHL X T4
B Al 3K 20 ¢ - hm ™, 7E B RRCHE X A) 55 30



5 4 1

PR SS ;2w A At B A BT T BUIR WA AR IXUBS: B AR R - 361 -

t - hm™ (Chung & Kim,2012; Heaton et al. ,2004) ,
Horr e, A e R AE Y A E] 49 t - hm™
( Clifton-brown et al. ,2001) ; 75 3 [E R 00, &
M e 2 61 t - hm™>( Heaton et al. ,2008) , [A]
I FREA T R Tt @RI R E AR, HA,
N TSR B B2 8 BRI F A A AR 1
5 FWAARTE 345 (M. sinensis X M. lutarioriparius
No. 3) % AT =2 28 30~40 t « hm 7 ( E
3,2012) , ST U EAEY B A Y i A
W1, AT REAEA K I A IR AR A HE B

243 ERAfHGHE CEAEYEA —ENE AN
(8, AR ZE A AT ] & i an, w3k 4l i
b b o3 ZEAT R 25 3 B T B, T DARD £ E
JCHE Sk (A, 2017) , 2k 9 R R =5 AT LUHT T 16l
Bl BRI S5 (B A 15,2001 5 R G4 ,2011) 5 3k AR
RO EE WOE T DL B RSk (
PRIRAE,2009) , MeAh, tCIEAEY) A R AR 25
Wi, CRIAE (225 HUIRZE DL e AR 55 2 IRk
P, AT LA L | 6% 3 22 ik 5 25 A B8 i i v B A
TR AR L, B A 75 1 DI 805 2k R Rl 3K ) ARIR 254
ATFPE 25 b (B4 A2, 20185 B F 4%, 2001 ; A
A, 2011 ) 5 077 1 25 5T 5 Oy B T i B2 1Y
IR, ot M2 R R 2300, 7T LR T /IME A
SEAER (84, 2011)

244 EHEE IR PONERORERR A
LU S AEPER (SE4kAE, 20185 ZE ST, 2012;
Hirata et al. ,2007 ; Hong et al.,1995) , 7E&:[EFIH
AR — L6l D2 S AR I R T R AR A A A
JEEAE (Seto et al. ,2015) , F#Fi8 WESE (1997) W58 %
W, FAT PR — s PR R B RN
e O R ] e LAY B KL 2 BT 9.52% ~
11.21% 2 5] ; B AT (2004 ) B2 KB, w3k
gl BRI PR R IR IRAED, AT LA
RIFE AT TR S5,

245 HATEABERAMA R TREYEA
Iz AR IE B PR RIS S tE AT TA S B E
. TUJEME P RE T 0 A ST B A 2 ] T
PR FE 5 TR R B AR X6 T m AR R S |
MR A S Bt 1 O i ] SR AR R (1 ISR,
2022) , A BFIERM, TP (Cu) BE(Zn) |
BR (Fe) 42 8@ 0 R HA BER A ROR & R AE T (GBR
FAF,2005) 5 M X445 (Ph) (Zn, Cu 4 (Cd) 45 B

A T 32 (28454 2006 ; Hou et al. ,2020) , 7] A
VE R WD X 4 1875 e 1 46 7~ L9 A g 52 R 9 5
TNCAFI, HR BT 10 A i 2 P Jr T 8 1Y
AR R WLARGE R A LA B kK TR 4
RS REREEMER . RN PG L ER , 1R w]
VA S R IR R ik 3 8 T R R I HAAR
W8 T Y e A 25 R G0 & 15 35 T EARE
(Zapater et al. ,2017) , AN, TR AEYEE A K
LR YE  FE A 4G SR AR TG A O T R AR AR
FH . B, Ek 27 2 38 v il N s # AE i; H
Mo 1253 RT T g 2R 35 s )= HAE P TR
B U AR 25 ( £45,2017; 5 A J1%5,2001) ,
3 g
3.1 ST

BRI E I AR KPR S e A Ak
A3AT AHSE AR A3 A DX A S W A 2 350 R R 3 b X, HL
ANREDF R B FEAAEH RN ES, 8
TR TR AT 3R T2 0 oA, B an = A 3R 1 e b
X B Tz 0 A AR AE A M X o A 3 T
LM AR R O ML X Ay A )2, EE, BRTK
ZHFNIRIGIEAL T B AL SO R RS 9585y
FRFTAFIZIAAXT = FERRSE ML IX, FiAE A
AT JRAEYIAN S (5 i) B (B 2R I 5
AR S IR B 0 R, b DL (8 005
FIET 5 R 53 A1 8 el iz
3.2 ANEREFNEFES

TEARY A R 0 N A (A R N R
EU7E HUA AL b R v 55 2 7 v H AR TS AR KUK
FHOCWFFE R, AT 5 RN 25 45 7 3K [ HEAS A i
M A B A A 2 KU (30 57 45, 2019)
E R [ 22 P JE R ) AR A X, TE AR R
H o A7 A 6 3 R IR XU, | R RE 23 FE R Ok
A B3 o — E ARG, K, W7 45 5 R E
B G 0, % AT BE A7 A 1 JRURS: 1 A 3880 B
FEX G | A T N FH R 20 2000 i A 2 A W 0
( FhpE 2024)
3.2.1 @y EES RV EA R
M EFERE ) YRR ), R A W A B R
PATCPE S5 R 5 A e A 5l 7 1, e IR A A R
SR AR i) o phy 34 ) e AE 2 5 32 B o KU
HEFTAE G HE . WS R, 15 45 92 % 32.17%
(HiEn), AT N 26.00% , B3k M 18.17% , 3k J



. 362 - A AR (RS0

Journal of Biosafety %33 %

2.33% , A1 b4 R RIRZR ISR GG (WM ,2012)

R MY R AR To v B AR ), Sy BERC]
ik 100, H—S6Fpe BATRGE MR 2 ] iU A AR
FRMZESL AR ZE R G (F BT A5 2008 ) |, 321 % Ji
B SARET . IF B, 228 MW R R 45 A AR
SE  FRFEEITRICEE 25 4R B (R 45 ,2012)
322 FEENYE SCREYBATIZHE N,
R, P e Br M EAEAEAS 5 o e e
Fifr, AT L3 2o bR e A AR K i AR B R R
“HRHSONE” S0 A Al iy A R R I A 2
ARHF (Yang et al. ,2013) , fEIRE, 2R R
P AR 5 00 52 4 0. 7 JE R W IR R WM A
Celosia argentea L. W Amaranthus tricolor 1., F
Echinochloa crus-galli (L.) P. Beauv. %542 5 ¥ {9
WY A5 4B AR KA TE B 0 i AR AN (A,
2023) ;7ER J7 HILIX, PEE 2 A2 R A bR A 1K d R Y
ZRFRIEZ — (e ,2008) .
323 yaEX SEEYFM TN A A E,
AL EA T B g KA, (51, R A0 A ] 3 [X
REERIBEIR, AT 2 TR E N 1.08 ~1.86 g, 2k
THRIE N 0.24~0.63 g, LT A TR BN
0.27 g (XIF5H4,2013) ; 3k TR EE R 0.27 ¢ (R
15,2016) , ZEEMAGIC G HIC 457 15 Miscanthus
sinensis  Malepartus” 1Y TR 5 4 (0.83+0.05) g,
IR AN XA B PR A A TE 22 57, B A0 H AR b IX
TR R, TR E N 0.87~0.96 ¢ ( Hayashi,
1979 ; Nakagoshi, 1984) ,

TEALRE T3 T, 15 8 A 0 B HORE g AR X 8
55, Stewart et al. (2009) WFaE KW, P EBEAR 4 m DA
AR SEAE AR D UL (/NTF 20% ) o (HJ 525
SR NN G Bl BRI R AR T ST JF B
TP I AR IR SS I, X D RE AEFR gk,
W 5 NSRAZ Ty T Y M AR g R el D oy
RIEE
324 AAR/ENE UEMEYAEY SRR K
by b5 53t 8 IS A AN BT I SN AT BE S R E K S
W o AHSCHBIF 5T R B, 25 T8 A 40 T DA KB b 3R 4
(Miyabuchi et al.,2012) , P=JEAEYI A HL_ 3453 (G
HIR TR A KK 32 50 3% H B A Kk
MR ARZE AT AR KRR S DK S R RE, N TE H
A, P AT LS S S Y ROk Y 4 R TR
(Miyabuchi et al. ,2012) , B, 7 L RN, 75

BRI E A T RS R A KRR

4 INEIRERE

e [ 2 1 e AE W B 1R ) R A X, {ELR R
AR ORI PR B2 A X A R 2 Ak B A RO
LSS E N: TN ESNS DR SRR 2 A DU - G S b ]
AR (B FN) , A BT R MM Z , JTE
Xt [ s A R A D RO TR KB T e A
F AT LA S804 5 o2 T AEL ) 04 o7 JH S L 0 e ek
WS IR R B B 2R B Al S
J AR 1 IS 45U, 91 G A RE AR | ) A )
S T A SR AF AT 52 9L B 22 07 T ) 28 55 AN
RS A o AE 0 v AE ) 1 B 2507 L, o
FEIP R A T AR W B IR A4 1 (B[R I
W77 0 VA B8 AR XU

Bt & B 4 B £ TR R B AR KA R L
GIREEEEERIEFLAELEA BTN
A B, Bt 3% B 48 K 5 ( Aberystwyth University )
Charlotte Jones 1 4= 3% 345 B3R 2~ 6915 2 Fo 723 |

S 3k

segkss 0018, AT sb R ER R L ERFEG KL
FOyME T kS B AL BFAE S0 AU . TR

VR, R=/NIR, B2, OCZE, R4 9, 2015, MR
WA RN AN . o BR S84k, 31(19) ; 135-143.

R, XHTes, XNERLD, Bk, 2005, FH I i & 4
JEIF RS FAT I GIE RN S R, A SR, 14(4) .
549-554.

A% Y, Mhsr, 2011, EREEWUFIL R, ALK
A (2); 265-268.

U, TR Ay, Sk 2022, T ALY R IR AT R
PUIR AN JF & 1 . #oap A A P IR, 30(4):
592-604.

FERAR, SRR, RMUAE, XBEM, FNE, 4832, 2009. FKE
FI IS SFH. B AR, 28(3) : 65-67.

FEF, WIE, B AT, B, 2019. Tk E R YA
PR Y A2 A KU PEAG. P B R Ak K F AR, 24(6)
49-56.

A0, oA, BAEIE, A, 2012. FREDL T AR I T
REEEERBKEN. PAREXFEEZR, 17(6):
150-158.

BN, 2012, = EBHLY B R FFEA AR, WA 008
3C KU IR AR R

Ay, DR, SRR, FigE, 20 EE, 2006 &R0



5 4 1

WSS . o Jm A At B A BT T BUAR WA AR IXUBS: B AR

- 363 -

X P B AP G R AR B N H S R R R, &
AFAE, 25(3); 255-258, 264.

ZEW ST, 2012. EE B4 8 % 4 (Bos taurus) 7 B AW
SANE B-HHEFIHA ARG LEE LAMR. WL
NS KU IR AL R

XKL, KA, 1993. FERkILBIREEHARDIZE. b & Rk
HF (1) 45-46.

XIFEH, 2013, F B =B AL 4 5 £ A TR 6 £ 4 R
SRS 2% AR KA.

Xoede, Bag WA, #2E4, a9 ,2008. WF BT
FEE M. Z R LA 36(23) : 9958-9960.

MR, THr, 2004, FEZKEIR N TIF R FIH. AF R R &k
BARFIRFR, 17(2): 63-67.

Iykige, 2015, EB A RE T E ARG E LB T F XA
Co N 1 B Y IV e | 1 W | = N ==

ERE, itk B, MBI, 4EE, 2012, 220E W5
FABEFE . AHGE AR, 28(11) : 66-71.

Ehf A, PVBEHE, 2024, AEYFN TR S |3 XU T
HER. A= 45FIR, 33(1): 1-6.

TH, 2012, EEGRAAY X EBZR AT L. WA 0008
3CK . RO KA.

F4h, 2017. kLB REHRKILEAKL R Z
Fh k. AL ALSSC. Kb, WAl K2E.

BIA, 2016. RER F ALY d LA SR 2 E. L0
K ROl KA.

M, BRER, AR, B, ZE D1, b, 2023, TR
YIXT 3 Fh AR BRI FEH R 5 A A K RS i T ¥
W, 31(4): 1016-1025.

Wizl F, EBL, 1997, TOA A AR PR K 4w A (A
HIBEE. M E R (1) 20-24.

WG, 2008. FEXTAZARGIMRA A B S M K M it 4
AL AH, 35(5): 43-44, 47.

fBr A, TR, XAEEE, FUNR, 2008. Z4FRAERETR R Y
FEREFIA AS8ES. A &SR, 28(5) : 2329-2342.

By A 77, 2012, 1@ BRIRAE Y BEIR AT R SR, 31 Rk
KFFMAAAFIM), 38(5): 455-463.

SR, JAME, SECAT, 24, HSCE, £1, Exm,
JENESE, 2001, FE K515 % b 3 G0 i S B B TR AR Bk
B3RS, S AR (4): 20-24.

BRE, BEE, &nE, BaZE, W, Amn, 2012.
RETRAR P2 B A A SR I SR R . i Rk K F 4R,
29(1): 119-124.

hEREBE T EA Y R R R 2, 1997, YRS &, B
T A% =5 LT BleE

JAE, 2219, KK, 2011, PER3SH Y A FHBUR & & &
T, SR A 39(22) . 13638-13640.

BONIN C L, HEATON E A, BARB J, 2014. Miscanthus sac-
chariflorus-biofuel parent or new weed? Global Change
Biology Bioenergy, 6(6) : 629-636.

BRENNENSTUHL G, 2008. Zur Einburgerung von € Vinca-
und  Miscanthus-Taxa-Beobachtungen im  Gebiet um
Salzwedel. Mitteilungen der Floristischen Kartierung Sachsen-
Anhali, 13 77-84.

CHEN S L, RENVOIZE S A, 2006. Miscanthus Andersson,
Ofvers. Kongl. Vetensk.-Akad. Forh. 12, 165. 1855 =&
mang shu// Flora of China. Vol 22. Beijing; Science Press
& St Louis: Missouri Botanical Garden Press: 581-583.

CHRISTIAN D, RICHE B, YATES N E, 2008. Growth, yield
and mineral content of Miscanthus X giganteus grown as a
biofuel for 14 successive harvests. Industrial Crops & Prod-
ucts, 28(3) : 320-327.

CHUNG J H, KIM D S, 2012. Miscanthus as a potential bioen-
ergy crop in East Asia. Journal of Crop Science & Biotechnol-
ogy, 15(2): 65-77.

CLIFTON-BROWN J C, LEWANDOWSKI I, ANDERSSON B,
BASCH G, CHRISTIAN D G, KJELDSEN ] B, JRGENSEN
U, MORTENSEN J V, RICHE A B, SCHWARZ K-U,
TAYEBI K, TEIXEIRA F, 2001. Performance of 15 Miscant-
hus genotypes at five sites in Europe. Agronomy Journal, 93
1013-1019.

DARKE R, 1999. The color encyclopedia of ornamental grasses.
Potrland: Timber Press.

DOUGHERTY R F, QUINN L D, ENDRES A B, VOIGT T B,
BARNEY J N, 2014. Natural history survey of the ornamen-
tal grass Miscanthus sinensis in the introduced range. Invasive
Plant Science and Management, 7(1) : 113-120.

GROUNDS R, 1998. The plantfinder’ s guide to ornamental
grasses. Potrland ; Timber Press.

HAYASHI I, 1979. Ecology, phytosociology and productivity of
grasses and grasslands: the autecology of some grassland
species / NUMATA M. Ecology of grasslands and bamboo
lands in the world. Boston: Dr. W. Junk BV Publishers:
141-152.

HEATON E A, DOHLEMAN F G, LONG S P, 2008. Meeting
US biofuel goals with less land; the potential of Miscanthus .
Global Change Biology, 14. 2000-2014.

HEATONE A, LONG S P, VOIGT T B, JONES M B,
CLIFTON-BROWN J, 2004. Miscanthus for renewable
energy generation; European union experience and projec-
tions for Illinois. Mitigation and Adaptation Strategies for
Global Change, 9(4) . 433-451.

HIRATA M, HASEGAWA N, NOGAMI K, SONODA T,



- 364 - AWl Al (h3E0)

Journal of Biosafety %33 %

2007. Evaluation of forest grazing as a management practice
to utilize and control Miscanthus sinensis in a young tree plan-
tation in southern Kyushu, Japan. Grassland Science, 53
181-191.

HONG S K, NAKAGOSHI N, KAMADA M, 1995. Human im-
pacts on pine-dominated vegetation in rural landscapes in
Korea and western Japan. Vegetatio, 116(2) ; 161-172.

HOU X C, TENG W J, HU Y X, YANG Z C, LI C, SCUL-
LION J, GUO Q, ZHENG R L, 2020. Potential phytoreme-
diation of soil cadmium and zinc by diverse ornamental and
energy grasses. Bioresources, 15(1); 616-640.

MIYABUCHI Y, SUGIYAMA S, NAGAOKA Y, 2012. Vegeta-
tion and fire history during the last 30,000 years based on
phytolith and macroscopic charcoal records in the eastern and
western areas of Aso Volcano, Japan. Quaternary Internation-
al, 254; 28-35.

NAKAGOSHI N, 1984. Buried viable seed populations in forest
communities on the Hiba Mountains, southwestern Japan.
Journal of Science of Hiroshima University-Series B, Division
2, 19. 1-56.

NEIL L, 2016. Designing with grasses. Potrland; Timber Press.

PERRIER A, HARDION L, ROZAN A, STAENTZEL C,
COMBROUX I, 2019. Miscanthusxgiganteus crop fields hide
a genotype of the invasive M. sacchariflorus. Weed Research,
59(6) : 446-457.

PHELOUNGP C, WILLIAMS P A, HALLOY S R, 1999. A
weed risk assessment model for use as a biosecurity tool

evaluating plant introductions. Journal of Environmental
Management, 57(4) ; 239-251.

PITTMAN S E, MUTHUKRISHNAN R, WEST N M, DAVIS
A'S, JORDAN N R, FORESTER J D, 2015. Mitigating the
potential for invasive spread of the exotic biofuel crop,
Miscanthus X giganteus. Biological Invasions, 17 ( 11 ).
3247-3261.

QUINN L D, ALLEN D J, STEWART J R, 2010. Invasiveness

potential of Miscanthus sinensis: implications for bioenergy
production in the United States. Biomass and Bioenergy, 2.
310-320.

SCHNITZLER A, ESSL F, 2015. From horticulture and biofuel
to invasion: the spread of Miscanthus taxa in the USA and
Europe. Weed Research, 55(3) ; 221-225.

SETO T, MATSUDA N, OKAHISA Y, KAJI K, 2015. Effects
of population density and snow depth on the winter diet com-
position of sika deer. Journal of Wildlife Management,
79(2) ;. 243-253.

STEWART J R, TOMA Y, FERNANDEZ F G, NISHIWAKI
A, YAMADA T, BOLLERO G, 2009. The ecology and
agronomy of Miscanthus sinensis, a species important to
bioenergy crop development, in its native range in Japan: a
review. GCB Bioenergy, 1. 126—153.

SUN Q, LIN Q, YI Z L, YANG Z R, ZHOU F S, 2010. A
taxonomic revision of Miscanthus s.l. ( Poaceae) from China.
Botanical Journal of the Linnean Society, 164 ( 2):
178-220.

WEBER E, GUT D, 2004. Assessing the risk of potentially
invasive plant species in central Europe. Journal for Naiure
Conservation, 12(3) . 171-179.

YANG L, REN H, LIU N, WANG J, 2013. Can perennial
dominant grass Miscanthus sinensis, be nurse plant in
recovery of degraded hilly land landscape in South China?
Landscape & Ecological Engineering, 9(2) : 213-225.

ZAPATER M, CATTEROU M, MARY B, OLLIER M,
FINGAR L, MIGNOT E, FERCHAUD F, STRULLU L,
DUBOIS F, BRANCOURT-HULMEL M, 2017. A single and
robust critical nitrogen dilution curve for Miscanthus X
giganteus and Miscanthus sinensis. Bioenergy Research,

10(1): 115-128.

( FTAE 2 4 . 7440 )



