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JAbstract] Spartina alterniflora is a world-wide notorious invasive species that has colonized large areas in coastal China since
it was introduced in 1979. Its powerful genetic differentiation ability and resistance to adversity contribute to its invasiveness.
For a comprehensive understanding of the mechanism of plant invasion, the ecological strategy of exotic plants as a result of
resources and environmental difference is needed to be known. This paper aimed to study Spartina alterniflora morphological
plasticity and biomass allocation in response to tidal gradient change in Mindong coastal wetlands, China. Spartina alterniflora
morphological variation, asexual reproduction, sexual propagation and biomass distribution characters at six transects of the
intertidal zone in Mindong coastal wetlands were investigated by field investigation and laboratory analysis. The results showed
that tide level gradient had significant effects on morphological variation and sexual propagation of Spartina alterniflora (P
< 0.05), but had no significant effect on asexual reproduction (P > 0.05). The morphological indices of Spartina alterniflora
including plant height, stem diameter, length of leaf were significantly higher at high tide level (S,) than the middle and low
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tide level, with the differences between the middle and low tide levels not significant. The tide level gradient had no significant

effect on population density of Spartina alternifiora (P > 0.05). The intrusion of Spartina alterniflora slowdown in the past

10 years indicated that its sexual reproductive efficiency was very low in spite of the strong plasticity of sexual reproduction.

One reason of the slowdown in intrusion of Spartina alterniflora was probably the poor phenotypic plasticity in asexual

reproduction of Spartina alterniflora. Tide gradient had significant effects on biomass accumulation of Spartina alterniflora

(P < 0. 01), with the aboveground biomass and belowground biomass of S, significantly higher than other plots. Tide gradient

had effects on biomass distribution, though not statistically significant. These results indicated that Spartina alterniflora adapts

better to high tide habitats, because of its higher habitat “foraging” ability and sexual reproduction at high tide level.

Spartina alterniflora; tide level gradient; morphological plasticity; ecological strategy; Mindong coastal wetlands
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Fig. 1 Location of sampling sites in the Mindong coastal wetlands.
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Table 1 Morphological variation of Spartina alterniflora at different tide gradients

FEHD & Density TEIR % R Plant height #2# Stem diameter I Fr % -4 Length of leaf #2 - Root length
Sample plot (n/m™) Number of trees (h/m) (l/cm) Number of leaves (l/cm) (l/cm)
S, 105.5 +21.920° 92.5 +24.749° 1.25+0.071° 0.720 + 0.041° 10.333 £ 0.471° 37.250 & 2.475° 34.283 + 6.906"
S, 106.0 + 4.243" 94.5 +3.536" 1.23 +£0.184" 0.696 + 0.074" 10.167 £ 0.000% 31.333 +£0.471° 29.200 + 0.283%
S, 107.5 + 31.820° 95.0 + 35.355° 1.24 £0.163° 0.801 + 0.138" 9.500 £ 0.471° 35500+ 1.179®  28.542+5.009®
S, 116.0 + 18.385" 107.5 £ 17.678" 1.19 £ 0.014* 0.732 £0.118" 10.917 +£0.118* 33.333 £2.357° 24.087 +2.548"
Ss 124.0 +9.899" 117.5 + 10.607" 1.56 + 0.099° 0.774 + 0.089° 11.250 + 0.852° 37.167 £ 3.536™ 20.479 + 0.913°
S 126.0 + 11.314° 120.0 + 11.314° 1.68 +0.078° 1.019 +0.072° 10.833+£0.707°  63.500 + 1.414° 23.000 + 0.707"
F 0.456 0.572 6.278" 3.15 2.909° 61.061" 3757
BEHEAR [A] B R ORTE P = 0.05K - | 22 57 .35, * P <0.05; ** P<0.01.
The lowercase letters indicate significant differences at P < 0.05 level. ¥ P <0. 05; ** P <0. 01.
K2 AEBAHETERKRET S A
Table 2 Asexual reproduction of Spartina alterniflora at different tide gradients
Sample plot Number of rhizome nods Number of rhizomes  Total length of rhizome (/cm) Number of buds Number of ramets
S, 6.900 = 0.849" 8 +2.828" 264.5 +£41.719* 82.5+3.536" 5.250 £ 0.354°
S, 4.688 + 1.149° 10 +2.828" 199.1 +42.568" 62.5 +38.891" 4.875 +0.530"
S; 6.705 + 0.821" 13 +£7.071° 372.7 +44.235" 67.5+17.678" 5.333 £0.943"
S, 4.946 + 1.136" 8 +1.440" 194.5 + 54.447" 75.0 +49.497° 5.375 £ 0.884"
Ss 7.100 + 0.141° 9+ 1.414° 263.0 +43.841" 75.0 +49.497° 5.375+0.177°
Se 8.563 +4.861" 7+ 1.414° 161.5 +37.477" 160.0 + 39.598" 5.000 £ 0.471°
F 0.912 0.761 0.988 8.534° 0.234

U HEA ] A R ARTEP = 0.05/KF- | 22 e ip 3. * P< 0. 05; ** P<0.0l.

The lowercase letters indicate significant differences at P < 0.05 level. * P <0. 05;** P <0. O1.
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Table 3 Sexual propagation of Spartina alterniflora at different tide gradients

b SN SEFEE T T T o TR o
Sample plot Ear length (/cm) Ear number Ear weight (m/g) Seed number (N/Kn)  Seed weight (m/g) Thousands of seed weight (m/g)

S, 22.985+2.072"  17.500 + 3.536" 14.283 + 0.258" 7.139 + 0.919" 8.160 + 0.148" 1.191 + 0.008"
S, 17.655 = 0.785" 12.500 + 3.536" 16.765 + 1.393" 7.780 + 0.240° 9.575 + 0.389™ 1.231 +£0.012°
S, 21.825+0.771"  27.500+ 10.607" 17.250 + 9.687" 6.916 + 1.261° 9.753 + 1.899" 1.409 + 0.018°
S, 17.850 + 1.881° 17.500 + 3.536" 9.925 + 1.662° 3.472 +0.528" 5.048 + 0.845° 1.452 +0.023°
Ss 20.335 +2.949™ 10.000 + 7.071° 13.125 +2.227* 17.357 + 1.968° 8.503 + 1.149" 1.550 + 0.034°
Se 27.635+6.809"  80.000 % 33.941° 64.44 +9.786" 25.886 + 1.766" 42.992 +3.397° 1.660 + 0.039°
F 2.596 6.191° 25.678" 88.406" 115.153" 106.458"

B HEAR R TR R RTEP = 0.05KF- | 22 5 3. * P < 0. 055 ** P<0. 01

The lowercase letters indicate significant differences at P < 0.05 level. * P <0. 05;** P <0. 01.
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