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Abstract: In this study, no mowing was taken as the control, and three mowing intensities namely light
mowing (cutting off 1/4 of plant height) , moderate mowing ( cutting off 1/2 of plant height) , and severe
mowing ( cutting off 3/4 of plant height) and three mowing frequencies (one, two, and three times of
mowing) were set as the mowing treatments. The effects of mowing on growth and reproductive
characteristics of Galinsoga parviflora Cav. were studied, and the differences in dry mass compensation
index of G. parviflora under different mowing treatments were compared. The results show that mowing
intensity and frequency have extremely significant or significant effects on growth and sexual reproductive
characteristics of G. parviflora. In general, compared with the control, mowing treatment will decrease the
branch number, stem dry mass, and leaf dry mass of G. parviflora, and promote its branch elongation.
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Severe mowing treatment will evidently decrease stem dry mass, leaf dry mass, total dry mass, and stem
dry mass allocation; three times of mowing will evidently decrease stem dry mass, leaf dry mass,
inflorescence dry mass, 100-grain mass, stem dry mass allocation, leaf dry mass allocation, and
reproductive allocation of G. parviflora, and increase root dry mass and root dry mass allocation. G.
parviflora under one and two times of mowing will preferentially allocate the resources to reproductive
organs. The seed dry mass and seed number of G. parviflora under three times of light mowing are the
largest and are significantly higher than those of the other treatment groups, while its 100-grain mass is
significantly lower than that of the control; the seed dry mass and seed number of G. parviflora under
three times of severe mowing are obviously lower than those of the control. It is indicated that G. parviflora
will first produce small but many seeds when facing frequent external interferences to achieve the diffusion
and extension of population, but when the interferences exceed certain intensities, its sexual reproduction
will be suppressed. In addition, the dry mass compensation index of G. parviflora generally decreases with
the increase of mowing intensity, severe mowing will cause significant under-compensatory growth of G.
parviflora. Overall, mowing can control the growth of above-ground part of G. parviflora, and multiple
severe mowing can suppress its sexual reproduction and finally achieve effective prevention and control.

Key words: invasive plant; Galinsoga parviflora Cav.; mowing; phenotypic plasticity; compensatory

growth ; reproductive strategy
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Table 1 Two-way ANOVA for the effects of mowing intensity and
frequency on growth characteristics of Galinsoga parviflora Cav.")

F{H F value

= - " e 2
BRI g bl —SUMBK —HURREK
Variation . .

Primary Secondary Primary Secondary
source branch branch branch branch

number number length length
MI 45.892 =% 77.398 = 0.378 16.804 =
MF 75.164 % 122.987 5.874 83.334 #x
MIXMF 5.641 11.096 = 1.047 1.949

D MI. X)) 5 i Mowing intensity; MF; D UE-E787¢ Mowing frequency.
*; P<0.05; ** . P<0.0l.
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the same mowing frequency; A K G e [a]— X 55 BE R S [R) R BB vk 22 0] 22 53 5 3% (P<0.05) Different lowercases indicate the significant ( P<

0.05) difference among different mowing frequencies under the same mowing intensity.
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Fig. 1 Effect of mowing treatment on growth characteristics of Galinsoga parviflora Cav.

o AT TR BT R R T R AR R

P50 3% (P<0.01) B4 3 (P<0.05) 520, A

FIRT A AR T i 2R T Bt TR AT

T BT MR ER R e A ACE

e b 2RI | 35 A A EAE O A A AR T BT |

T AP AR AR ROE R
BERW

HITE 2 WL SR A, 50 I CRNED AL,
RE Rk B 22 D 2 A4 e 4 25 1 Jo i 0 i Joi e, X))
3 W W s A B A AL T B, AR B
FEARTR BRIF TS, Bt 5 N0 500 56 38 Ay 1 0, 24 e 4
SRR B B R SRR R, RIED 1A 2
P TR AR T A AR A [ A 50 5 58 1) G
F RS, MARIRAEIREE S | B R EIS A3 i,

F2 NEEBREMXEMANERETRERMFRYMONEERHESHTY

Table 2 Two-way ANOVA for the effects of mowing intensity and frequency on dry mass and seed number of Galinsoga parviflora Cav."

FA{& F value

8 SRR -
Variaton  gopgm semi sermR (o0 DR ypgg mepmm memR MER
source Root dry mass ~ Stem dry mass  Leaf dry mass dry mass "~ Total dry mass Seed dry mass  100-grain mass  Seed number
MI 2.838 7.609 = 2.758 3.210 * 10.107 = 5.221 #x 46.783 4.124 =
MF 49.200 22.273 s 7.894 s 18.082 = 8.299 6.869 s 50.687 12.465 =
MIXMF 2.433 = 1.469 0.481 0.964 2.722 8.007 14.795 = 9.754 =%

DMI; X158 BE Mowing intensity; MF; XI#I$K Mowing frequency. * ; P<0.05; ## ; P<0.01.
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Fig. 2 Effect of mowing treatment on dry mass and seed number of Galinsoga parviflora Cav.
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Table 3 Two-way ANOVA for the effects of mowing intensity and
frequency on dry mass allocation of Galinsoga parviflora Cav.")

AR SRR F1{i F value

Variation

source Ay Ag Ay RA
MI 3.213 * 5.928 0.809 39.885
MF 65.498 s 31.454 == 7.231 #x 56.072 #3x*
MIXMF 0.552 1.349 0.402 36.030 ==

DMI; X158 BE Mowing intensity; MF; XIJ#]55X Mowing frequency;
Ay BT E B Root dry mass allocation; Ag: 25T i 4 it
Stem dry mass allocation; A, : M 0 Bt Leaf dry mass
allocation; RA ; A B 4y B Reproductive allocation. #* ; P<0.05;
% . P<0.01.
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3 XUBIARIEX 4B T RES BRI

Fig. 3 Effect of mowing treatment on the biomass allocation of Galinsoga parviflora Cav.
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Table 4 Dry mass compensation index of Galinsoga parviflora Cav.
under different mowing treatments ( X+SE)"

A ENFIR TR AMETE S Dry mass compensation index
Mowing
frequency MI1 MI2 MI3
1 0.95+£0.07Ab 0.91+0.06Aa 0.79+0.07Aa *
2 0.85+0.06Ab * 1.00+£0.09Aa 0.74+0.08Ba *
3 1.18+0.10Aa 1.01£0.07Aa 0.73+0.07Ba *

DML, B2 BEXNE(BTERPRF I 1/4) Light mowing ( cutting off 1/4 of
plant height) ; MI2. HEEXIH] (BYBRAR B9 1/2) Moderate mowing
(cutting off 1/2 of plant height) ; MI3; T 2E X1 % ( B ER KR 19 3/4)
Severe mowing ( cutting off 3/4 of plant height) . [FfTH AR KE
FRERIR AN RN #58 4 8] 22 5 1 35 ( P<0.05) Different uppercases
in the same row indicate the significant (P<0.05) difference among
different mowing intensities; [ 51 W R[] (/N5 7B 2 7R A [) ) 1)
N EIEEE TS (P<0.05) Different lowercases in the same column
indicate the significant (P<0.05) difference among different mowing
frequencies. * ; F/R T R AMEFEES “ 17 M2 5 8.3 (P<0.05)
Indicating the significant ( P < 0.05) difference between biomass
compensation index and “17.

3 3t W

31 HBFNERKERESTENE

A A A A REAE T 6 X1 1) 45 T B —
FE TR 52 P X6 A () F8 X0 551 e R K1) SR 4 0, A )
S ek AR S R 7 A S TR A R AR AT
RIEAb 38 255 0 A JRE 2 1) A R AR, VAR R, S5 X
HECARRIED) AH EL R0 A 325 ik /0 A B 46 4 R 8K,
PEHAM R, 5 B S5 X — AR e A
BRI EN 58 285 R — 30, BIFEAE ) A R A TR AL X
G Z R R TR A (B AP K
M, — AN FE Y # W% ( Flaveria bidentis ( Linn.)
0. Kuntze ) X E] 5 23 3 H /A 50" 30T BEJ2:
T 5 4G RN ZE B AR, A B 2 b 3R i A
SR EAT TR 1T R e 4% A 1 A R T DL b ek 1
K2 LR R R B S RIS FRIEXT TN
FTH e o ELAT P MEAE A

AR TN FI A 25 5 e 2 b A 25 &R
ST, AT RE R A A i A e o e L AR
LV S S NI = = A G N0 7 =g
3/4) JEU AT ORI 3 1) 800 Ak 32 Yt ik 2>
A IR A 25T i A BT AR DA SR T a A T A
TR, X T BE R T A R E R, 3
FHOGCARE ) 20 T B, 52w 1 A AR M A e AR
K XA AR TR S T Ipomoea cairica
(Linn.) Sweet) 47 X140 F] , & 0 Y 2o B K F
5090, 1A= W A 4% WE AR B AMAS ST
RN T N 2 B AN 235 e AR FR A K, (H X1
3 W A AR A AR T o it B AR T O o 3 T A e
Hehn, U B E A 22 ONF 2 BRAE ) M BB 4y, 25
SN AR R AT R BUE DG T Z PR RS AR
VIAERE B B AEAF 5 —J7 T, X 0 A 33 4 T 48 53 B
™ A Fe 2 B, G 1 TR i T BT
32 HERHMEEREN

NP HAT K LI RE ], o NMERAEYTE
A0 A E R JC M A AR R T R R
TS HLA AR R Y 32 S O 3AORN A58 i 1 306 5 5 D g
1 ARTIRGE HR R AR X)) 58 R o 2 IR A
T BORRR 5T ot £ S5 A PR A B RR IE A7 A i 5
EGXT R CARISED) AH B, RS 1A 2 U 4 T 36 A6 )7
TR T AR Ak, (H AR B A3 e S AR 2 R v XK1



Fo

BIHFE, A5« RFD ARAE ) A B8 5 LB AR SR AR A 52 1) 41

3 KB IRAE AL P T ot i D AR 5, H A= 9 43 TC
FRh KL 0 2 A, BT — AR A i 4 T2 T LA
08 3 R TIONT A A B AR T PR R R B A
A B AN LAIE AP SRS BT, B X A5k Tl g
AR T R AE A PEAR B
3.3 AR A RKAEERHEE M

AW ST A TG S 1 B2 R IR B RO, Wb
FEA T S AN [R) 21 73 18] EA T ARG | T A= A R SE B ) £
R AR AT A A S, AR
75 iU 3 F ¥ [ Alternanthera philoxeroides ( Mart. )
Griseb. ) 2XJ8/0X H B8 IR AR K AU B B Z Ry Bt
PR ) e R A, 45 H B BT RE ), LURI TS AR
HEAERVERT DS ARBEIE 45 5 . 506 IR (R A H))
AR, RN 1R 2 YR 4 I 4 25 1 o i S AR . 2 ek
b B R e AR T B R T B A AR B Sy
e 2 4 TR 3 R A A A AR T BT i A | i
FXEm AL T B B s AR B o D U
R Tpa Al a7 WG B o Y et o b ]
AORUA 2R3 P HE AN E AR T T IR A g ) 4 5
UK Sy ZERIM AR A K T T B A BT
SEATHARE o RABTIONE (X F] 1 A2 W) 1 A
T2 B A B R SR I R ARTE CRAIE F B A7 T6 A G
(RIS , 2305 43 IO 5 U5 380 S0 A B R R AR R 1) 2B
S, T RSB0 F 77 2 19 A B 52 M, 5 e 451 ¢ X 31
(N 3 0) 238 B IR B 2 WAk, A4 A
PR 55 A PR AR B LURAIE F B AR AT

AT SR EIRIA N TE— A RV BT IR AT b 1
YA BE IR 7 A K H 2 B Rh -, BI85 E
ZIRAETERUS S R TR R RN S B 2 2 Al
Py AR VRS 7 (g XL S e Y AT 4
TR FRBENE] 3 R A I 44 b1~ o i AR 1~ 4L
R Lt 25 1 A A B i o I T X
R, X 3 Y 2R R 3 b1 o AR 1400
FRTRE IR U BH A TR 2 15 i 0 Ah AU BT 25
e AN Z N1, I A B 538 5 R, S B
FER HORRESE | (H Y T 40 i — 7 58 BE I, 28 5
(A T LR B AR bR 2 52 B
34 HBRFEWAMRERSNERR

M AR A SR AR 1 T 8 — b AU SN 3 i O
TE MR A e 2B 2 7 T M0 Bt N
IR R A o R A A e A e IRy 3 Y b
AR, SRGATEAEFRIE B B, XTI (R

A FHEE, FEEXIF] 3 U2 3 IR B A i 8 1
Bk AER IR AORLTUR L A BRI, AT A R
i 2 IR A ) A R R BB, DD FE T R, AL X
P IREAE R BRI rh R ) ERRE X E AT LR Sy —Fh
AR A A A & 1 7 LA

4 % #

NI AL PBE S D7 A ) S B8, (R 2 fie k4%
PAARRII . TEARTRIXEIZAE T, AR 2 A Wi
XA PR AP A LT SR RE, 3 BlAFISRE T,
X1 2 Y2 i A4 I 44 4 BE IR SE o0 B B 953
B XE 3 U8 A R 4 A B oy T 3 R A, ELBE R
XI55 B2 3, FEAMEAR RORAR . 22 R RE X R
R AR IR LE A, 100 ) A P A B 0 7 52 B0 24 Je
PP 273

SE Lk
(1] RIEZE, B I5, 208, 55 AR I n] S 0 PR 458 X 4 i)
PEATFE BEJE [ T]. PR AR R 2 4 ( B AR ), 2021, 41
(1). 183-187.
[2] STEARNS S C. Trade-offs in life-history evolution[ J]. Functional
Ecology, 1989, 3(3) . 259-268.
[3] HARTEMINK N, JONGEJANS E, DE KROON H. Flexible life
history responses to flower and rosette bud removal in three perennial
herbs[ J]. Oikos, 2004, 105(1): 159-167.
(4] AHICRI, E3OK, @i, 5. YL B RR SRk sl sy
Wi[J]. B4R, 2002, 22(11) ; 1811-1818.
[5] AehiIT, BXE o, REAIBMESIREY MR AR T]. S
SRR 2020, 39(11) ; 3853-3864.
(6] W W, Wy, WaR, 5. b ERDH AN AR Y LRI
[J]. R4, 2020, 28(1): 1-11.
[7] PRATI D, BOSSDORF O. Allelopathic inhibition of germination by
Alliaria petiolata ( Brassicaceae) [ J]. American Journal of Botany,
2004, 91(2) . 285-288.
[8] CAPPUCCINO N, ARNASON J T. Novel chemistry of invasive
exotic plants[ J]. Biology Letters, 2006, 2. 189-193.
(9] B J, EHA, ZWAY. FH AR YRR 23 B i A B A
AW B WIS B R R[], Bk, 2017, 26(6) :
195-202.
[10] UNGERIM, KREMER R J, VEUM K S, et al. Immediate and
long-term effects of invasive plant species on soil characteristics
[J]. Soil Ecology Letters, 2022, 4. 276-288.

[11] MILAKOVIC I, KARRER G. The influence of mowing regime on
the soil seed bank of the invasive plant Ambrosia artemisiifolia L.
[J]. Neobiota, 2016, 28, 39-49.

[12] BIELECKA A, BORKOWSKA L, KROLAK E. Environmental



42

L7/ AR R

= %31 %

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

changes caused by the clonal invasive plant Solidago canadensis
[J]. Annales Botanici Fennici, 2020, 57(1/3) ; 33-48.
BANERJEE A K, MUKHERJEE A, GUO W X, et al. Spatio-
temporal patterns of climatic niche dynamics of an invasive plant
Mikania micrantha Kunth and its potential distribution under
projected climate change[ J]. Frontiers in Ecology and Evolution,
2019, 7. 291.

ONEN H, FAROOQ S, GUNAL H, et al. Higher tolerance to
abiotic stresses and soil types may accelerate common ragweed
(Ambrosia artemisiifolia) invasion[ J]. Weed Science, 2017, 65
115-127.

KAREE, XIEAE, BUaA. B RORD TR KR e 3
SR T (D], Bl 2020, 37(4) : 703-717.

YUAN J H, WANG P, YANG Y F. Effects of simulated herbivory
on the vegetative reproduction and compensatory growth of Hordeum
brevisubulatum at different ontogenic stages [ J ]. International
Journal of Environmental Research and Public Health, 2019,
16 1663.

BAOYIN T, LI F Y, BAO Q H, et al. Effects of mowing regimes
and climate variability on hay production of Leymus chinensis
(Trin.) Tzvelev grassland in northern China[ J]. The Rangeland
Journal, 2014, 36. 593-600.

FER, AEmk, 07 B, S5O0 O] A K AL
B R R ZEM R [J]. b E R R, 2007,
29(4) . 74-80.

ARG, REW, SaUR, S HEALHAF XA DK 7 f)
SR it B AR b S AR Z AR PR G AR [T ] Rk,
2021, 30(7): 1-10.

BUSEY P. Cultural management of weeds in turfgrass: a review
[J]. Crop Science, 2003, 43(6) . 1899-1911.

ZHAO C Y, LI J S, ZHAO X J. Mowing plus shading as an
effective method to control the invasive plant Spartina alterniflora
[J]. Flora, 2019, 257. 151408.

TANG L, GAO Y, WANG J P, et al. Designing an effective
clipping regime for controlling the invasive plant Spartina
alterniflora in an estuarine salt marsh[ J]. Ecological Engineering,
2009, 35. 874-881.

EME, B HE, I, S A FIXT AR A AL R
AR R BB R MRS [J ] WA, 2010, 28 (1)
100-104.

XV, b 4, FEE, . AU A A IR AE b E 5y
FR AT T] . ALRRTE R R ( A AR M) |, 2022,
58(2): 216-222.

FERU, IROICEE, SO F. SR AR AR IR AR A )
B, ARSI, 2006, 17(12) ; 2283-2286.
TR, 2 M ARAE WA R AL 2 B R [ D] IR

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

T WS IIE R ARk S EOR B, 2019: 31-36.
VRA, EEM, WU, AR R T R
[J]. HiPIREE, 2012, 26(4) : 51-55.

AW, fIKAR, TR RIS A A I AL R E RV
[J]. Ze¥Rla, 2015, 33(1) ; 14-16.

B, R R] 5 AP X e — AR AR R AR T S R AE
MM D] K RIERAE A ARl 2A2 B, 2020 7-8.
FEYRZL. A B S R 50 R U X AR DR £ 1 ) 1o A
AMERHLRI[ D], K& RAUMVEIAE ARl 22408, 2019.
71-85.

Fhfl, BEEHEN, FER, F ARMEYETEEERK FERE
DX K BEF R[], A A4k, 2013, 33(8):
2496-2504.

LI W H, TIAN X S, LUO J N, et al. Effects of simulated
defoliation on growth and photosynthetic characteristics of an
invasive liana, Ipomoea cairica ( Convolvulaceae) [ J]. Invasive
Plant Science and Management, 2012, 5. 282-289.

DAEHLER C C, STRONG D R. Variable reproductive output
among clones of Spartina alterniflora ( Poaceae ) invading San
Francisco Bay, California; the influence of herbivory, pollination,
and establishment site[ J]. American Journal of Botany, 1994, 81
(3):307-313.

BROWN J S, ECKERT C G. Evolutionary increase in sexual and
clonal reproductive capacity during biological invasion in an aquatic
plant Butomus umbellatus ( Butomaceae) [ J]. American Journal of
Botany, 2005, 92(3) . 495-502.

ELLIS T J, POSTMA F M, OAKLEY C G, et al. Life-history
trade-offs and the genetic basis of fitness in Arabidopsis thaliana
[J]. Molecular ecology, 2021, 30(12) . 2846-2858.

WRR, R, 20KE, & 2508 RN T8 2415
AR AR - B A AT [ )] AR A, 2014, 34(17) ; 4866
4873.

SMITH C C, FRETWELL S D. The optimal balance between size
and number of offspring[ J]. The American Naturalist, 1974, 108
(962) : 499-506.

VENABLE D L. Size-number trade-offs and the variation of seed
size with plant resource status[ J]. The American Naturalist, 1992,
140(2) : 287-304.

HAWKES C V, SULLIVAN ] J. The impact of herbivory on plants
in different resource conditions: a meta-analysis [ J ].
2001, 82(7): 2045-2058.

YUAN JH, LIHY, YANG Y F. The compensatory tillering in the

Ecology,

forage grass Hordeum brevisubulatum after simulated grazing of

different severity[ J|. Frontiers in Plant Science, 2020, 11; 792.

(FEHHE: H74)





