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Effects of clonal integration on growth and photosynthesis of
invasive weed Alternanthera philoxeroides and
native A. sessilis

|
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Abstract: [Objective] The alien invasive plant Alternanthera philoxeroides is often sympatric with native

congener A. sessilis, but occupies an ecological advantage over A. sessilis in China. This study aimed to explore
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the relationship between clonal integration and the strong competitiveness of 4. philoxeroides. [Method]) In a
common garden experiment, the stolon connection between the apical and the basal ramets of 4. philoxeroides
and A. sessilis were left intact (clonal integration) or disconnected (without clonal integration), and the growth,
photosynthesis, and biomass distribution of the apical ramets, the basal ramets, and the whole fragments of the
two plants under different clonal integration treatments were examined to compare the clonal integration abilities
of the two plants. [Result] The stem length of the apical ramets, the number of leaves of the basal ramets as
well as the leaf number and the stem length of the whole fragment of 4. philoxeroides all significantly increased
under clonal integration treatment. Moreover, the number of fine roots, total roots, and some photosynthetic
indicators (such as light compensation point, stomatal conductivity, etc.) of A. philoxeroides all significantly
increased under clonal integration treatment. Similarly, the aboveground/belowground biomass, the total
biomass, the number of coarse/fine roots, and total number of roots of the apical ramets, the basal ramets, and the
whole fragment of A. sessilis also significantly increased under clonal integration treatment. However, the
aboveground/belowground biomass, the total biomass, and some photosynthetic indicators (such as net
photosynthetic rate, transpiration rate, and stomatal conductance) of the apical ramets, the basal ramets, and the
whole fragment of 4. philoxeroides were significantly higher than those of 4. sessilis under clonal integration
treatment. [ Conclusion] Both 4. philoxeroides and A. sessilis can partly benefit from clonal integration, and 4.

philoxeroides has a stronger clonal integration ability than A. sessilis. A. philoxeroides might occupy the spatial

44 %

niche through clonal integration, thus forming competitive advantage in natural habitats.
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Table1 Two-way ANOVA results of effects of plant species and clonal integration on growth and photosynthesis of apical

ramets, basal ramets, and whole clone fragments of Alternanthera philoxeroides and A. sessilis

HES Sy Je¥ii Apical ramet F:¥ii Basal ramet FEHk Whole plant
Variance Source P C PxC P C PxC P C PxC
A K AR LN 0.50 0.02 6.86* 0.10 1.54 4.99% 0.38 0.36 8.07*

Growth index SL 0.10 541% 135 0.00 4.59% 0.10 0.02 8.06* 0.67
GD 4.65% 0.97 0.23 4.81% 0.27 2.98 0.43 1.14 0.23
RN 1.96 1.96 4.84% 2.88 0.08 0.72 0.33 1.07 3.80
CRN  19.37*%  587%  7.40%  32.14%  7.35% 5.84* 50.11%%  13.02%*  13.02%*
FRN  17.64** 1881** (.16 19.35%%  10.47%*  0.49 27.50%%  21.19%*  0.45
TRN  1857*% 17.99%% (.01 22.05%%  10.98%*  0.18 31.07*%%  21.80%*  0.11
AB 7.92%  1436%*  535%  36.66%* 334 2.17 2481%%  15.64%*  6.60*
BB 1.30 6.42%  0.63 17.84%%  11.49%* 250 541%  14.23%% 045
TB 3.20 13.53%* 230 41.45%%  10.64**  3.65 17.86%%  17.13%*  3.86
RSR  11.02%* 146 2.78 0.81 3.69 0.47 7.98% 1.35 3.22
HE1EhR P, 22.24%%  9.68%  0.00 5.69% 2.70 0.59 19.51%*  0.00 0.46
Photosynthetic G, 29.09%*%  14.45%*  0.65 1.39 5.61% 0.12 10.89%  13.62%*  0.00
index G 9.78* 9.35%  7.91* 8.19% 0.79 13.80%*  14.00%*  553%  17.17%*
T, 9.86*  14.42%* .07 1.74 3.83 0.03 4.59 8.08* 0.00
AQY  0.15 0.34 6.32% 0.00 5.35% 2.90 0.03 2.77 5.43%
LCP 0.07 9.44%  0.59 1.02 2.29 7.68% 0.28 9.89% 5.99%

1) LN: »t /4 4, SL: % K, GD: #.42, RN: -#k 44, CRN: #1444, FRN: 484%4, TRN: $Ak4, AB: 3 L4 4% BB: o T A4
¥,TB: ¥4 %% ,RSR: # AL, P H KA E, G AILFE, Cp BLRAICO R E, T, Mk &, AQY: AW BT 2%, LCP: £

AMEEG P AR K, C: LB L
(Duncan’si%)

CHV Fa CHx” | R RALM AT R e LIRS EAP < 0.054P < 0.01KF ¥ @ B F

1) LN: Leaf number, SL: Stolon length, GD: Ground diameter, RN: Ramet number, CRN: Coarse root number, FRN: Fine root
number, TRN: Total root number, AB: Aboveground biomass, BB: Belowground biomass, TB: Total biomass, RSR: Root to shoot

ratio, P,: Net photosynthetic rate, G;: Stomatal conductance,

C;: Intercellular CO, concentration, 7;: Transpiration rate, AQY:

Apparent quantum yield, LCP: Light compensation point; P: Plant species, C: Clonal integration; “*” and “**” indicate plant species

and clonal integration have significant influences at P < 0.05 and P < 0.01 levels, respectively (Duncan’s method)
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Fig. 2 Effects of clonal integration on the aboveground growth and photosynthesis of apical and basal ramets of two plants
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Fig. 3 Effects of clonal integration on root system allocation and biomass allocation of apical and basal ramets of two plants

250V T Alternanthera philoxeroides  YET-# A. sessilis 2 0E T Alternanthera philoxeroides %1% A. sessilis
== 2|4} Fine root == 1} Coarse root = %%%%g /};bi:)vegroung Egomass
600 . 10 - b a_ i Belowground biomass
I a 8
400 ! 6
5 b ' b 2024 b b
i "5 200 e i [ b
B E 4 : T20
=3 | # A 2
g 20 i
~ I 4 ab
0 = i = 6 4 — —
Connected Disconnected ~ Connected Disconnected Connected Disconnected  Connected Disconnected
AbFE Treatment AbFE Treatment

F /N AR AL B R AN RVNG - RER R AN ) 5o B B A A BEADAN [F) A 4 ) 22 57 2 (P < 0.05, Duncan’s %)
In each figure, different lowercase letters above/below bars of the same trait indicate significant differences among different clonal integration treatments and
different plants(P < 0.05, Duncan’s test)
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Fig. 4 Effects of clonal integration on root system and biomass allocation of the whole clonal fragments in two plants
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Fig. 5 Effects of clonal integration on growth and photosynthesis of aboveground part of clone fragments in two plants
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