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Abstract ;. Buffalobur ( Solanum rostratum Dunal) is a well-known alien invasive plant native to North America that had spread glob-
ally before invading North China and posing a serious risk to the agricultural security and animal husbandry. Studying the invasion
process and associated hazards of the invasive plant is imperative to provide a reference for developing prevention and control strate-
gies. We reviewed the latest research on biological and ecological characteristics, dispersal routes, invasion history, distribution
characteristics, damages, and existing control measures and challenges related to the plant. It possesses high reproductive potential
owing to its long flowering period, high pollen germination rate, and high fruit and seed yield. It adapts to climatic variations and
heterogeneous habitats and disperses its seeds through autochory, anemochory, hydrochory, zoochory, and anthropochory. It has in-
vaded 55 municipal counties in nine provincial administrative regions in China and has a high probability of invading North, Central,
and East China. The aboveground parts of the plant and its exudates may pose serious risk to human and animal security, animal fur
quality, structure of grassland vegetation, and crop yield and transmit plant diseases and pests. However, the existing chemical and
physical measures have not proven effective in controlling the spread of this plant and eliminating its negative impact on agricultural

and livestock production. Performing invasion risk assessment for S. rostratum is critical for implementing control measures according
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to each land-use type, strengthening research on invasion mechanisms, and effectively controlling the plant.

Key words: Solanum rostratum; bio-ecological characters; dispersal routes; invasion characteristics; control strategy
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Fig.1 Morphological characteristics of S. rostratum
and its damage to grassland
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A: A single plant of S. rostratum; B: Unripe fruits; C: Ripe and
dehiscent fruits; D: Seeds; E: Heavily damaged grassland.
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Fig.2 Invasion history of S. rostratum in China
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Table 1 Distribution of S. rostratum in China
BRITEIX RATH X P .
BRI AT BATHIX Sk
Provincial administrative Municipal administrative . .. . .
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region
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ILT4 Liaoning Province

PEBAT Shenyang
HIBATT Chaoyang

Fi%ET Dalian

BEUHTT Fuxin

HINTT Jinzhou
BRIATT Tieling
#%51 Huludao
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efe 3
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golia Autonomous Region

P

Hinggan League
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B ER
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41X Jinshan District
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ZEEEAIX) 7, 2017

117548 Shanxi Province
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R, 2011
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Hui Autonomous Region

LT Shizuishan

K T X, Dawukou District

FH 22 hR 4 2021

HTHBAER R FA X
Xinjiang Uygur
Autonomous Region

LA Urumgi

& 77 Turpan
B g AN
Changji  Hui
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Table 2 Effect evaluation of existing control measures on S. rostratum
fﬁﬁcl%??%ﬁﬁ ﬁﬂiﬁ‘ﬁ B BR AR ﬁ?’flﬁl”ﬂﬁ A
ontrol Technical Control Existing .
. Evaluation
measures characteristics effect problem
2Bl SERETIYIX R 4 ZE 0t w5 >85% BEA AR BITCT W M ER LR, B JE B 100 I BEL 1k 0] 2
Chemical Spraying stems and leaves of BEfEE X L HER AL Con-  JEZEP B Quick effect but una-
control plants before fruiting trol efficiency decreasing as seed-  ble to control the S. rostratum
lings growing, increasing envi-  from spreading
ronmental hazards, ineffective a-
gainst soil seeds
PIBERTER PG SK IR SHOR HOZE AR 3K - BAK A ATy FOE N T/NE BIER IR % 4 A 8L, HOR
Physical #2 Pulling roots up with picks TR 5 X0 - MR 7 I0R0 TR 28 IR, JC 1k 100 % B ok ) 2 g 26
control and shovels Z KB BE Investing lots of man-  Controlling completely, —safely
power, applying to small area and effectively, but inefficient
control only, ineffective against and unable to control the plant
soil seeds, requiring several
times to control
TE 4 WY 2 O AL B R 4 - X LR T IOk T E LW BRI, (R RO, TG
Burying plant with plough [% Ineffective against soil seeds, I B 1% i) 25 g 2% Control-
before 4-leaf stage requiring several times to control  ling quickly, but more omissions
and unable to control the plant
RSB FIATEANZ AR O I S R T B R JCRR Bk R R T DA, T A B R =
Ecological ZHAHBEA Gradually re- 1K 33% ~83% , MR RERE R IRAE R IR A 35 00 Unable to ¥ Slow effect, unable to control
control placing S. rostratum using [k 49% Decreasing by  decrease soil seed bank, unable  the plant thoroughly
shrubs and perennial grass 33% ~ 83% of dry weight to be used in some habitats
per S. rostratum and by
49% of population density
7 R 7.3 MESENEHE AR AR

7.1 FRRERZENEXEITR

BEXTR I 5 6 XA [R] L F 2R 7Y O i
PR S R 5 ORI T A B R £, 0 B
o e S AR PR = N, LRSI T
IR AR L REA S Wil 5 2 A AR XL A
FEARAR L e 28 KU A AR R R DA 25
PN T o RMURNZPP Tk XA [ 37 2R BT
MENBZRE VAT, B X PE A 45 2R R BUAS [R] 7 3%
H I, v SRR EAA L TR
7.2 FERSTXIERIBEE G

BEXTAN ] 37 & U R AN [ Bl i S ms s (1) 4K
M1, m] R A2 BB B Tt AR 245 5 07 50, R
P FH I A0S AR B 05 i it P e £ R R
BT AT AR A8 e ZE A, % T & R AR AR
FHN TR BRI 5 (2) AN TRCH AT R S 7 UK
BRI e AR AR A, o o
PHG (3) KRR, N FE AR 2 3 1, +MR & &
L), i FEUA B 7, 3 o R 2 KT 154 5 (4)
A AT, A T TR 2 A ST ML P A 8 45
BELACHY , BEL L 0 25 g 55 3l ] 30 M0 S T o
1G4 5 (5) Jm R X BT R B 35037 78 Bl s A% N
GRS R T, St A BRI AR BRI =5 e 2%

I 2 DR A SR B TR R < (1) 0= g 2%
SHPMERENLRIRT ST, 8 B AN LA il 1, 5
e 2 HE A M LR PR AR ARSI B 25 7 S 4 1
S e S B RS st TS M shhe
RETCNIAR B ARFREE D A 0 g 2 ol
T AT LA s AR LR AR 0 =g 5% [ SRR
ATk, (2) A3 N ERRLRIATIE, TR
e N kA Gd e AR RIS Hl = e
PN B TR AT S, DR RIE e 25 AN
AR, (3) AR ARIE - S Rh 32 p R 2l
TR, FHATCIERE A E F RS b 1
TEANR] LR E BB R AR, LA AR A6 AF R AT
IEVERIRFZE RIS | iR T REAN[R] A58 - e 28
RIS ZER IR AT, (4) WEAR =S e % + e
PP IEB AR . IR e MRS 22Tk,
IR sl A - S rpof e S5 B 1 i A B, DA
RS AR T e 15 ek, sl kAR —
TR IR, (5) EMIBHRAEAR BB K S
Fo BT WA 12 D Mg S A W A0 K S B He A
FARAS AR GO, TR e 5 A KA
B D TR A R RS AR T
Rl S F ARSI IR Ik | BRI = Je 2% R A



5 4 1

JE AR . SR ARAE RS 35 1) AR AR5 Bl i e - 321 -

FEETE P, AR SR AT RLE 151, £EA
B AR GEREA BRI B EOR LT RIESE,
TR BE S 4R B LR P it

S 30k

FRTRRSE » BALANHL, 2013, Wtk 24 500 25 e 22 (A8 A 5 i 5.
iR LA (5): 9.

s, M, FIRE, FE, XS0, BRiEk, ki,
2022. AR AARAE W00 2 e ZEAE N S8k ) 43 A0 4 R LA
Y B T, 2R3t KR, 34(6) : 104-108.

WA, 2014, 3 M DX 2R 1 A= B R IR IO . R 2
5 & 35(8) . 47-51.

S, XU, BIME, 2006, S AR AR g 3E
FHFE (3): 58-60.

MR, DoAY, SRERE, TRMW, BIEHR, 2020, ANFAES R
RIS SRR R AT, B R AR, 51(2) ; 342-349.
IR, SRR, BRRGH , TREE, SRR, 2016, SRR
TEERPFAAERSE. & B RAAL IR, 37(9) « 188-194.
BEYy, 2019, BAERHEIK K 0 B340 e FE 5Pk, %

EAHE (11): 147-148.

75, i, B, 2005. SMAR ] e 28w fa e
TR BRI TR, IR FFR(ARHAFRR),
41(4) ; 420-424.

B R, 2017, SRR AR PRI ER R . R kA S
¥4 (3): 18-19.

KU, WARE, B0, A, FET, SERIE, 1984, H
g3 ——— PR R RE. AR (4) : 25-28.

AR, WA, kDL, EE, TAEEE, 2019, WAL R A A E
FRACTEALE A0 A XTI, 3 A3 36(10) ; 2476-2484.

SRS, SRR, AR, B, 2012. AR ARAEY—
BALRIS A AE Y 2R A F SR, AR TR iA &R
it, 35(6): 73-75.

P, RER, AR, Mk, 2011, Fhsk AR
TR AR S B, LR R K FR (A AHF
#), 42(3) : 460-464.

PR, PEHTIOURR, FARHOAS ) ISR, 2011 NSEATRR
NEAEY—E 16 K75 ( Solanum rostratum Dunal). W % &
IFIE K AR (A RFF IR, 40(3) : 288-290.

Ba&A, BlrhL, 2022, FEBRIMIYIR A E 3L A AR
HEIREE. (2022-08-29) [2022-11-28]. hitp: //lcj.hlbe.
gov.cn/News/show/983073. html.

FMIR - BN, 2R, 2013, FETLAbII Sy 35 K AE 4 a5
KBFaTo. KA (11) . 41-41.

REAE, XIEDE, 2675, BRE, hEM, 2022. Sk
W 2 X 2 AR Bl 2 B R BRI RE . ARk S A

AAF 37(4): 466-472.

245, 2012, LT 48 S SRAR W I O 2 1Y AR E R K B
X, AR LA F 16(8) ; 25-27.

20 ) 2018, FIFH ST VEIX RIS T AE BB 4 (0 T vk
AT R FFIR(ARFFR), 39(2) . 143-146, 152.
ZEoh, XZHE, 2017, KEETTETMH X 240k AR R

5B, R AR (6) . 27-29.

ME, R, 2007, —FETERSNRARAEY) . LR
MMy EFIR, 45(5) : 675-685.

PESTAR, VAL, 2016. HIE IR 22 1 ARHILIE 5545 4] 5 ms
TR, ¥ BHARZFF, 36(8): 20-25.

M, TKRAESE, 2009. HIE IR ZE 5 LR FHIEA LR A
T, 28(9): 71-73.

i, TR, P, sE R, fFEAR, B, 2250k,
2011a. 3 FrRR R 500 X o 01000 24 e 3% 0 7 B i . 3 b A
¥ 28(4): 614-617.

Mk, BLEAME , #H4r, 254G, BRI, 223k, 2011b. il
TeZEXT AR T IERT R E W HE . L3 E IR,
42(5) ; 1099-1104.

M, SUEAM , e, 2, PR, RER, TR, &
Kk, 2011c. I THRNL I 2E AR X AR ARX LI
BT SE. k53R, 20(3) : 298-303.

M, 2021, AP AR Y R e 2500 THLIX ) R A2 5
By sk, REHHE L E 4 (5) . 14-15.

FEART - MK EE, BUREUK - BT &> 158, BI/R S - i
B, whAE, ge)edn - PRIRG IR, 2019. AZRTESIXT AR
N ) AL R RS AL . £ S F R,
39(2) : 629-636.

BR4E, 2015. Fh AR P 000 2 e 25 14 fb B AR TR 5E. A
T, 34(8): 101-104.

REED, P55, Wi, 2013, BUARA AL 750 b7 14
R, AEFHL (7). 18.

KB, K, FEER, 2013. ARH Y # AL R (Sola-
num rostratum Dunal. ) 7EHT 80 (%) 434 Je HAEE R, T F
RAF%, 30(1): 129-134.

INEFEE, SBRIT. - BA e, BRAMAR - EALFFE, 2022, FrEsisk
NEAEYIHIE IS ARROUIFSY. #7588 R A (1) 21-22.
FHEEAR, R4kE, TN, 458, 2021. AMRAEYEAERmTET

S0 BORBSTEAL. 7 B RAMARAHL, 62(8) : 61-64.

ERR, SR, s, 2010. ST F3 A& A f = Jp 35 1 A
YRR IR IR T o . FAAR AL (11) ; 83.

TR, PR, 2017. ARAE Y HEAER SRR T80 & RE R
WFoE. MEEFHLAH, 43(1) ., 13-18.

TH, FERE, JKRE, JTOTHE, 2018, Hhode A G4 i 2l 5%
FEFR E A 500 i R 5 B I 10 A & A SRR, 27
(4): 284-289.



<322 - YRR Journal of Biosafety

LRV

RS, 2018, HE IR ZENEARE faF SFA. AR (10): 35.

FHOME, 2019, HlEE p 25 RN/ A1 96 BE A AR B W7 48 IR R
P AR L (9): 62-63.

SRR, sk, B, B, B, BR, 255k, 2015.
R S el e ] T K ol 3 B VAR 28 U B R TRA .
BRI K F 4R, 20(6): 138-145.

R, ZERYE, X, Fak, VR, BEW, Rk,
2011, dEETAMSE ARAH DRI R ZE A SR £ 55 4
&, 30(3): 453-458.

BEIE, 2015 ISRARAEDIRIERZERITR. AR (3) : 41-42.

el ¥R, FRHER, 2022, B R AR I S 1 16
FEIR K BRI R, BRASRAS R FIR,
2(3): 73-79.

TRENEE, 280, 2018. AfRAE Y e 55 i BAH R R 2
ERMEINHER. AT RERFFROAAHAFR),
54(4); 491-497.

TR, SRR, SRER, T, TR, L, Bt i
TG, 2019, IR IE -+ AT PR AR B X R A (4
. PEABRLZH(PEL), 27(3): 337-347.

R, KRR, DR, BBRE, BL&s, TR, THEE,
iRl R, 2021, A 8 R 2 %o o 0 SR AR I S AN B VR
SEN SIHREMISE . RBAL S, 42(1) ¢ 433-442.

sk, BRSPRE, A4S, SREE, WA, M, TR,
SREAE, 2011a. 21 FhZE - Ab PSR B30 o il 2 g 2% i A= 7
PEIFST. (T @R K F 4R, 33(6) ; 1077-1081, 1106.

sk, BRSTHE, SRENE, AR, B, =H, T8
&, 2011b. FlE g 3EFh PRI A8 & SR o8 ik . 2%
FAE 29(2): 5-9.

XIS, THLEAR , #Rsf , 2007, FMSRAB | Ty 28 e HAe o 4
RIS . A 3R | 22(2) : 167-170.
o Al BE 22 B, 2015, b A8 B8 B HE A ke A TR 4R
B —— IR R LR A W s B AR I AR S M. AR R R e

L £mSH (9). 67-67.

rhAe RN ] Al A AT 3, e AR i [ ] 56 o 6 M
B e A A Ry, 2021 A N R S R [ B AR )
HEFEAY BT (2021-04-09) [ 2022-11-09]. hitp: /
gkb.customs. gov.cn/dzs/2746776/3699554/index. himl.

e N R ILFNE BB OR AR, i E R 2= B, 2016, E A SR
HEBRGIPRAN R YR B (504 . (2016-12-20)
[2022-11-10]. https: // www. mee. gov. cn/gkml/hbb/bgg/
201612/120161226_373636.htm.

RS, JSCE, JTniE, Fib4E, 2009. F GARP A
R T e S E R E SR, 2 85F % &,
28(1): 162-166.

JHEAA, xAe, Fride, JRESS, 2009. A F ARAEYHE
e ZEAERER SN L SBR. #rie R A (1) 56.

R, XER, 2012, Fh L5645 95 2R TEARES.
AEFRE, 31(9): 2397-2403.

ABU-NASSAR J, MATZRAFI M, 2021. Effect of herbicides on
the management of the invasive weed Solanum rostratum Du-
nal (Solanaceae). Plants-Basel, 10(2) ; 284.

EMINNIYAZ A, QIU J, TAN D, BASKIN C C, BASKIN J M,
NOWAK R S, 2013. Dispersal Mechanisms of the invasive alien
plant species Buffalobur ( Solanum rostratum) in cold desert
sites of Northwest China. Weed Science, 61(4) : 557-563.

SHALIMU D, QIU J, TAN D, BASKIN C C, BASKIN J M, 2012.
Seed biology of the invasive species Buffalobur (Solanum ros-

tratum) in Northwest China. Weed Science, 60(2) ; 219-224.

SHAO H, ZHENG X W, HAN C X, HU Y X, EMINNIYAZ
A, ZHANG C, 2017. Potential allelopathic effects of fungus

Aspergillus flavus isolated from Solanum rostratum Dunal
invaded soil. Allelopathy Journal, 41(2) . 177-187.

SHAO Q, CHANG L, WEI Z, WEI Y, 2018. Separation of
four flavonol glycosides from Solanum rostratum Dunal using
solvent sublation followed by HSCCC and low column tem-
perature preparative HPLC. Journal of Chromatographic Sci-
ence, 56(8): 695-701.

OUDTSHOORN K VR V, ROOYEN M W V, 1999. Dispersal
biology of desert plants. Berlin: Springer-Verlag.

WEI S, ZHANG C, LI X, CUI H, HUANG H, SUI B, MENG
Q, ZHANG H, 2009. Factors affecting Buffalobur ( Sola-
num rostratum) seed germination and seedling emergence.
Weed Science, 57(9) : 521-525.

YUH L, ZHAO X Y, HUANG W D, ZHAN J, HE Y Z,
2021. Drought stress influences the growth and physiological
characteristics of Solanum rostratum Dunal seedlings from
different geographical populations in China. Frontiers in
Plant Science, 12, 733268.

ZHAO J, SOLIS-MONTERO L, LOU A, VALLEJO-MARIN
M, 2013. Population structure and genetic diversity of native
and invasive populations of Solanum rostratum ( Solanace-
ae). PLoS ONE, 8(11) . €79807.

ZHOU Q, WU J, CUI X, LI X, LIU Z, MUSA A, MA Q, YU H,
LIANG W, JTIANG S, WANG Y, 2021a. Geographical distribution
of the dispersal ability of alien plant species in China and its so-
cio-climatic control factors. Scientific Reports, 11(1) . 7187.

ZHOU S, ZHU X, SHI K, HAN C, NIGORA K, ZHANG C,
SHAO H, 2021b. Chemical composition and allelopathic po-
tential of the invasive plant Solanum rostratum Dunal essen-

tial oil. Flora, 274. 151730.

TAL G B ¢ FR W)



