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Invasion mechanism and control measures of the aquatic weed
Cabomba caroliniana Gray
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Abstract : Biological invasions are among the world’s severe problems that have become the common challenge in the face of biologi-
cal and ecological security. Cabomba caroliniana Gray is a popular aquarium plant that is native to Central America and has spread
throughout the world through human business, transportation and other activities. It has widely invaded Asia, Europe and Oceania,
and is widely distributed in the Yangtze River Delta of China, too. This paper reviewed the ecological habit, harmfulness, invasion,
prevention and management of C. caroliniana, and analyzed its mechanism of invasion. C. caroliniana is capable of colonizing habi-
tats and appropriating space and resources of native species due to its traits such as robust regeneration, quick establishment and a-
daptability to new habitats. The resulting fast increase in densities is associated with a wide range of negative impacts on environ-
ment, biology, and economy of invaded regions. Suitable climatic conditions and vacant niche resources are the principal environ-
mental factors of C. caroliniana invasion. Numerous physical, chemical, and biological measures are employed to control C. carolini-
ana, but results are inconsistent and multiple methods and repeated treatments are often required. Therefore, it is urgent to carry out
basic research and scientific prediction on the potential distribution of C. caroliniana before it spreads more widely. In the meantime,
an integrated management system, which focuses on early detection and rapid response in possible water bodies, may be worked out
for slowing down the C. caroliniana invasion.
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AP AR JE B A I BT R AR S R —
—SEYIRhE AHT AR SR S, R Y M2 | PR A
R H A A 2 E AR RGN
FOEME . ST R K JE Bk B2 0 W Rl 4T
HudsRE 22 FEAR RIS FEISMERK YA RIEH A K
PR (BRI AL ,2018) o A ARASUE 4Bk
Yy 2 B [ B Ak, 3 P R Ik 2 (] 5 35 ) 5 K 5
G JINEE A Ho By ) H22K (Feng & Zhu,2010) , i
E RIFREL A=W 25k .

IKJEHE Cabomba caroliniana Gray, %4 2335 1k
F AR D T R G AL FRRT AL SE U R S, B
253 AT T I A A5 DI 7K Y
FHHALHERE J1 0 PR BE By 35 1V B8 ) 5, S B AR
A KA RE T 5 I, IO R OE 1A 4 A
V& X A S EREE AR R R, 20 HHEZE 90 AEAR, K
] R BK S (PR IR 21,2000 ) o B, 7K & T
PBCEN IR EH T = A Y X (T 5% ,2003) o F
2T 2017 4F 8 H K KJE FBIACH [ [ AR ES
RGAM RN R BRI )

R, A 2 38 X 7K S B R 5 80 ik =2 0
AT R IAIR . AR SCIE R A 1 [ Ah SOk BE
BE G TKE R EAIELS 20 FE H A RS
BB, 3R A n s K s B AR BILR B B G b5 2
BERLA R

1 KBEEMWESIMENEE
1.1 BE5%E

IKIE R Z AR LR TUK ), 22K T HESL, 25
KATIK 1.5 m, 408 UK XA AR A, F0IR
I35 M2 L3~ 4 RIS (BRI 35,
2009) 5 PRI AEL T KT BAE B ZE R B
A RGBT 2 VR, AEHE KT, SR E 5~
6 MBS AL, 54 F I A B R, I B L — X 1
R MESE 6 i, T R 3 A, B, W BE
DR3BS A WM, T 1 EEEA 3Tk
B, AW 7~10 A, FhruELLSCER A P Eh e
( T4 ,2000; Grgaard,1991) (& 1),
1.2 51

KO FE D AR T 26 U rh i, B B 1 B A
TEmf 2 ( Matthews et al. ,2013) | b F B} ( Scheers et
al. ,2019) & SCJE W ( Hrivndk et al. ,2019) % 5
JEW.( Anastasiu et al. ,2017) 38K F| . ( Schooler &
Julien,2006) . H 4% ( Kadono, 2004 ) ., 32 [# ( Cournoy-

er,2016) N5 K (Hogsden et al. 2007 ) % Hi 45 R
16, SEEFA 31 ASIHHRIE T K E BT 7R —
BEPH B A Ry ™ HE B A% R [R) A ( Hrusa et al. ,2002)

1993 4F | 38 [E T W7 VI 7 P 00 I & K i 3
1999 4 A4 Jy 3 iC 5% W) A w4l B (7 7 WA
1999) . T4 (2003) SZHb A T 36 6 AR g
HORIHEZR X I, 26 B2 5 i 29°3377"N-31°35"2"N ]
YR BUKIE AR, B 2 o A e TR A = A 3
DAL TR A 320 A S B Sy T I
FROTAT R AT, 45 R A KR S S K AR E | 7K
AL 3 m; K E FAEA RIS ARSI, L)
N R WIE fE B E 2O R, 2007 4ET
VG2 M0 PN T R B K R T (B RS R AR, 2007)
2009 ARV BRI A T K B COB AT TR T
R IX | A BRI 48 2003 4R34 T g 4K (]
4 RAF,2009) . 2010 4F 4 7 ICIFSF (2012) 1£
LU ZR A8 1A e P A A ) e e B B, VTR e
X 2R —UAC B MAFETE . 2011 47 SKARA
B8 (2013) FHE TR B el 0 K 5 B
IIAEIE Y RE] 40°N, 3 T4 (2019) FIFH LA
TR HE o3 AR TE SR R BRAE DR 7, HEHOAS () 1 3
PR ) SR AR A2 B), R IK G B AR T BB AR
WAL IR AR T TR A BRI T A 4 A
X3k

TEFR ] 7K JE HE AR W WA AT G 3 Cer-
atophyllum demersum L., 7% % Vallisneria natans
(Lour.) Hara, 22 % Hydrilla wverticillata ( Linn. f.)
Royle . i 5 Potamogeton crispus L. %5 ( T 1R 5%,
2007) . HEHENE(2006) BT T KE AR RE Y
FIREAE S AL s R IR G | R BK R B A 25 A6
ROR, G B R, HMENZ B4
—E MY IEAR KR XK 5 2 BKE FEAIR
1.3 f&F

BT T, A AR B K B AR i
KPR R, Rt A, MU B KA, R
JKE FERE TR SE TR s, R T FE AR Hh 0 i
S, JF T RENGINGR & i, fa K BT, 5200 PREE ) 5 7
i ( Mackey & Swarbrick,1997) .

A=W 5 THD, AK PR AR K SRR )
A fpas(a], U R A K AR A A AR R EUEY 2
FEVERRAR B K A AR S R GE . 7RI Z A H X Y
KB AR AOE FERE AU B AR DK AR, O 20
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TIOKA RGERYIE P L, AR 2 TCHEHES)
Y2 (T WA 55 ,2003) o FEMIEEK Kasshabog 1 , 1%
AR K E RS A N R A DG, S T2
HuH b () Z2RE P (Nogl ,2005) , 7EFR [, K G B E
RN =y Ml DX Ry K AR B AL B R ( Zhang et al. |
2003) , FEEKJE FAERER IS 2 BEVR ) Fh 2
FEE 2 21 B0 B R TRt 9K 3 Najas oguraensis
Miki F17KZEHT Ouelia alismoides (L.) B1H 5= 0] HE A
K R R i B A OC (T 4555 ,2007) .

U5 T, FEOAR LSOk A0 7K i TR Y 22 5%
e AEER B R 4= A RS b % K S R DL A5
iy IR K AN BT 7 A= 22 B 4 2 . K B K
TAAR A K T U A RN E R R T A 2 W5 1S LT
o), BRI RUK SR KR i el 158 2 |3 i A 5
FUE (T4 25 ,2009) o 36 FE B ) 2 IR N i) —
WTE PN KO R AR S 020 e i I 47l 075 L ¢
0P, R E L ( Wilson et al. ,2007)

IKIEEXAAR G Y 3 EFERE R
(), HA AR HO0 3R = AV TR U AN 25/, R
G | o ik i S A R 87 S SR ES ) 17 81 ) e AN
AN AL L AR 1 B (McCracken et al. ,2013)

100 mm

1 JKJEE (Scheers et al., 2016)

Fig.1 Cabomba caroliniana Gray
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Ttk hE , AR SARE ) e B E R T, —
AN ) Y A B AT A e B A R, A BESE
R K JE L BAT — R TR, AT DA
Fsf [) (1) B 7K 1% 0 F A7 1% ( Dugdale et al.,2013)
Bickel (2015) & A58 1 A [A] 34 58 45 4 % 7K i 7L

W T F 4 R s ], SO E R TR B 65% A AR
ZFM 10 em BF R FETC UG L T i 2 BEAE A2 05
9 h, 4RGEJ5 Kt 52 B F1 K AKIG I, £735 B (] 42
42 h, KJE EAF DAL B B, K SR
HARS AT, EAZFR R RN,
BATA] e BRI 7E 2 T L, 85 B 50% 1 A A7
B2 TR B 2B, AR AR AT 4 E 100%
(Bickel ,2016) , X SLEEMEERKG A R T /K G B A
AT R, BEAN, vk B A KO R B A T A
FH, AL BAE AR ) 53 A ke FE LR (Rice, 1979)
2,12 AXENM SRR AR ) RE XS
S5 AR 1 R A AR KB FR K E B IR R
TR A AR T A S, X IR RE | KR Y SRR
&, AT LALE R S i) B ] PN 35 AN ) B B85 HLA AR
9 A8 NV E 71 ( Zhang et al. ,2003) . T #[R]ZEHY)
T G R, ) R A% B T A R K R AR PR AT R A5
22 HEHFIAEH

22,1 EHHAELH BEEBESMARKE
HARRRERZ —, FRERK = A XK, S
A S AR B 3 A K B AR VT, AR A 22 L IX
AT AT RE R H AR 0 X 38, JE T A+ f e p A
B 285 AL B, K S B R R s AR A 28
B AR R I AR 23 (8], R A 97 5K A EE - A
RA (FEHEF4E,2019)

222 FASEERAF ARG HEAESN
PR AT BE R RN R ARAT I R A B R Z—.
KA IEARFRKIREEEKES, FEHEss
(2011) FRFTE B S5 445 UK Hl 0 ) A K 52 Wi s
B, 7K REFN 4 (035 3 RN TR) 78 R B KRR
RA, A= Wy i B /KR R B i 38, 2R 2 AR K
TH LIS (2.0 m) , AT UL /K G 4 SH Al U /K A 4 i
& OGRS, X R SR AR, H R Ol K S R
ARTEKE/NT 3 m KR (B A KB AT s 3
10 m, b HABY P15 2, RIAE T B 25 [ 5046 b,
R AR RN B S AR, EESA
GrIEARPEEN A AL R T RS T AR 1) 32
BHMZ—,

223 FFEHEEHEHE AN E NI EHE
W& SN RYIF AR G4 5 R B IR pH %
R T, AEBE L, AU AR E M N 2 R
—ERE LY T AR AR RE S ), BAK
PIRETE ZREEA R T ARAT R, K& REAE K 25000
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VIGERY/ it AL N Y W Y U A AL
FKIE FE R TR R T 2H ST S 2 el v I 3
BETL NS (TR, 2004) .

TR TSI, KO By B AR AR K L 13 ~ 27
C R A ZF T G (ATld, 2004) . HEAFTESEE
ARACFRFINEE KA /K SRR AR B A AR 6
C , FWI/KE FREAS TR I AR Y 25 A A A7 S
( Wilson et al. ,2007)

EEFRERTTIH , K JE R X 7K BT SRR 5, 8 R AR
KAEHESR E BRI, WIERUE FR K BN Bk
P, Zhang et al. (2003) AYEFHMNFMF & L, RIAd 7K 5T
ZEFE R FRES , 7K 5 BAR AR AT, R S AR 4 Hh 3l
PR AR AR U S5, TEMRRAE 3 N EHE
7K K G R T W v | e J3E R i R
FIEARICICFR MK F AR K] R 52 31l BR )
( Bickel & Schooler,2015)

pH J7 T, W I AR 3% S vh R B pH Al BE 2
PR A= < 1) B B 2 R Z — ( Bickel & Perrett,
2014) , pH & &R BOUKJE FBA L 48 1) TCHLER I
HATG A AR MK R RER HI K
TR HCO, ™, 2 HUK T TCHLAR (1 5E 1 AH X 45 55 (st
&FF, 2009; Yin et al.,2017), Bellinger & Davis
(2017) 7EIR = 250 TP A BIAR LR 2538 AR5 F7F
pH(>8) M EE Hh K i F iy A K T RE . teoh,
AT KB, v B PR R A K B A A= K (Huang
et al. ,2018)

3 BhinSERE

FRDR A ) T AAR 5 AR EE Z2 R BT R 7 12 1)
LRGBS 755 ,2005) o 7K B 045 i 55 it
G L AL 25 ) S B IR BOR (Scheers et al.,
2016) ,

YRRV« BRAR N T K 3P 7K A7 5 58 42 K
o PR A 52 5208 FEAR K 3, 15 R TR,
H K S BRSO IR AE Y B . A, MU R
e &y BB A IR E, 56 28 R 0y Al BB PEAS K
TEAL PRI R rpr 7= A2 W AT LA AT A B0,
FTAERE JR ( Hussner et al.,2017) , FLAICE] 5,
MacDonald #7 HH A9 7K G B2 AW & s (0 3 Ji 2
JEREZBIARWCHIBYKF- . teAh, BB T B ml figid
TAT b I S K S K, 999% i B AR B 120
d J& I 8 KO B AR ) D 22 % (Schooler,
2008) .

2 BiiA A AR 2 BAT ORI 7 (8
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4.2019) , HERFLFIGIA TAMNE T IHEAL 1L
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