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Effects of substrate and water level on the growth of invasive species Spartina alterniflora.
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Abstract A laboratory simulation experiment was conducted to study the effects of substrate type
and water level on the expansion of invasive species Spartina alterniflora. Several phenotypic pa-
rameters of S. alternilora seedlings such as survival rate height growth biomass and biomass
allocation were determined. The results showed that substrate type water level and their inter-
action had significant effects on the S. alterniflora seedlings growth and the interaction of sub-
strate type and water level significantly affected the survival rate of seedlings. On the same sub-
strate types the decrease of water level increased the root length significantly. On sand sub-
strate the height growth was inhibited with decreased water level and the rhizome length was
significantly shorter than that on sand-soil mixture and soil substrate on sand-soil mixture and
soil substrate the growth of seedlings was the best at moderate water level and the rhizome
length decreased significantly with decreased water level. It was deduced that the expansion rate
of S. alterniflora population varied with habitat being higher on sand-soil mixture and soil sub-
strate.
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1
Tab.1 ANOVA of effects of substrate and water level on P>0.05
phenotypic parameters of Spartina alterniflora ’
X
F P F P F P 1
98.90  0.00 87.73  0.00 28.21  0.00
801.60  0.00 67.67  0.00 24.35  0.00
221.13  0.00 21.08  0.00 4.14  0.00 P <0.05
46.55  0.00 2.64  0.08 2,64 0.04
324.18  0.00 .00  0.37 313 0.02 P>
.64 0.20 233.60  0.00 0.62  0.65
40.06  0.00 5.06  0.01 7.14  0.00 0.05
19.10  0.00 27.59  0.00 2.86 0.03
63.45  0.00 21.89  0.00 6.86  0.00
116.80  0.00 78.01  0.00 18.66  0.00
210.27  0.00 101.54  0.00 18.41  0.00
188.21  0.00 24.20  0.00 5.40  0.00 -8 ecm
110.02  0.00 23.97  0.00 10.03  0.00 P <0.05
95%
3
2 3
2
P <0.05
2
-8 cm 30%
2.3
2
1
’ P <0.05
2
2 2 3
87 % 170%
2
Tab.2 Analysis of phenotypic variations of Spartina alterniflora seedlings under different treatments
cm
0 -4 -8 0 -4 -8 0 -4 -8

P 95.00+2.04 a 80.00+2.15b 60.00+3.54 d 97.50+1.44 a 83.75+1.25b 68.75+2.39 ¢ 97.50 £1.44 a100.00 +0.00 a98.75 +2.50 a
cm 20.58 £0.55 € 13.99 £0.39f 10.71 £0.27 g 30.67 £1.32d 38.50 +1.23 ¢ 28.11 +1.07 d 42.78 +1.13 b 53.20 £0.94 a40.38 0. 84 bc
0.67+0.17 ¢ 0.56+0.18 ¢ 0.33+0.17¢ 0.56+0.18 ¢ 1.44+0.18 b 1.22+0.15b 2.00+0.17a 1.89+0.11a 1.11+0.11b
0.44+0.08b 0.33+0.07b 0.11+0.01b 1.00+0.0la 1.11+0.0l1a 0.11+0.01b 1.33+0.07a 1.33+0.07a 0.33+0.07 b
2.00£0.00c 200+0.24 ¢ 2.00+0.00c 2.78+0.15a 2.67+0.24 ab 2.11 +0.11 be 3.00+0.00a 3.00+0.00 a 3.00+0.00 a
4.56£0.18 ¢ 5.56£0.18d 4.78+0.15e 7.22+0.22bc 8.11 +0.26 a 7.00+0.17 ¢ 7.89+0.11 ab 7.78 £0.15 ab7.00 £0.00 ¢
811+0.35b 7.33+0.33b 6.56+0.29 b 13.22+0.28 a 13.33£0.33 a 13.67+0.37 a 14.00+0.37 a 13.44+0.47 a14.44 +0.34 a
cm 18.68 £0.55 ¢ 28.14 £1.12b 40.20 £1.80 a 18.48 £0.44 ¢ 29.40 +0.99 b 40.33 +1. 18 a 16.51 +0.65 ¢ 25.87 £1.33 b40.46 £2.25 a
cm 0.44+0.14e 0.13£0.08e 0.14+0.07e 9.87+1.25ab5.74£0.61 ¢ 1.94+0.46d 11.84+0.79a 7.84+0.45 bc1.96 +0.41 d
em  0.30+0.06d 0.09+0.05d 0.07+0.04d 2.22+0.15a 1.74+0.11b 0.67+0.08c 2.12+0.13a 1.91+0.10 ab0.65 +0.08 ¢
+ 0. 05
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Fig.1 Variation of individual biomass of Spartina alterni- al. 1999
flora seedlings among different treatments
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Fig.2 Variation of root/shoot ratio of Spartina alterniflora
seedlings among different treatments
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