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Ecological characteristics of Phragmites australis vegetation at different water table levels
and their relation to environmental factors in the Yellow River Delta. GUAN Bo'® LI
Yun—zhao' XIA Jiang-bao> DONG HongHang’ LU Zhen-bo* YU Jun-bao'*™ ('Key Labora—
tory of Coastal Environmental Processes and Ecological Remediation Yantai Institute of Coastal
Zone Research Chinese Academy of Sciences Yantai 264003 Shandong China; > Key Laborato—
ry for Eco-fnvironmental Sciences in Yellow River Delta Binzhou University —Binzhou 256603
Shandong China; * The Administration Center of the Yellow River Delta Sustainable Development
Institute of Shandong Province Dongying 257091 Shandong China; * Shandong Key Laborato—
ry of Marine Ecological Restoration Shandong Marine Fisheries Research Institute Yantai
264006 Shangdong China). Chinese Journal of Ecology 2014 33(10): 2633 —2639.
Abstract: The ecological characteristics of Phragmites australis wetlands at different water table
levels in the Yellow River Delta and the related soil environmental factors were studied. The re—
sults showed that soil electrical conductivities (EC) of P. ausiralis wetlands were significantly
different at different water table levels. The lowest EC value occurred in the highest water table
area. The ecological characteristics of P. australis wetlands showed great differences at different
water table levels. The maximum values of plant height shoot diameter vegetation coverage and
plant biomass occurred at the highest water table level. The plant biomass at the highest water ta—
ble level was 10 t * hm ~*. The contents of soil nutrient elements in the study area were at rela—
tively low levels and also showed significant differences among the different soil layers. The cor—
relation analysis showed that the soil nutrient elements had various correlations with the contents
of soil clay coarse clay fine silt and coarse silt. The content of soil available phosphorus
showed highly significant positive correlation with plant height shoot diameter vegetation cover—
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age and plant biomass. Therefore it can be concluded that the soil available phosphorus is a
limiting nutritional factor of plant growth in the coastal wetland of the Yellow River Delta.
Key words: Phragmites australis; electrical conductivity; ecological characteristics; particle

size; available phosphorus.
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Table 1 Dynamic changes of EC value in different soil layers
(mS+em™h)
(em) 6 7 8 9 10
A 0~10 4.51+0.35 a 2.80+0.24 a 2.14 +£0.29 ab 1.35+0.08 ¢ 2.17+£0.34 a
10 ~20 2.44 £0.17 ¢ 2.59+£0.25 a 2.26 +£0.22 ab 1.77 £0.09 ab 1.67+£0.12 b
20 ~30 2.56 £0.17 ¢ 2.53£0.09 a 2.28 £0.21 ab 2.04+£0.24 a 1.62 +£0.12 be
B 0~10 2.13+0.28 ¢ 1.89 £0.13 be 1.19+£0.13 ¢ 1.57 £0.28 ¢ 1.22+0.28 d
10 ~20 2.07£0.45 ¢ 1.56 £0.11 ¢ 1.22+£0.22 ¢ 1.47 £0.14 ¢ 1.24 £0.09 d
20 ~30 2.15+£0.30 ¢ 2.07+£0.07 b 1.64 £0.12 be 1.64 £0.26 be 1.53 £0. 14 bed
C 0~10 3.54+£0.14 b 1.88 £0.47 be 1.44 £0.62 ¢ 1.37£0.30 ¢ 1.47 £0.14 bed
10 ~20 2.49+0.23 ¢ 1.75 £0.30 be 2.51+0.83 a 1.34+£0.15 ¢ 1.23+0.26 d
20 ~30 2.32+£0.53 ¢ 1.85+£0.47 be 1.33£0.44 ¢ 1.59 £0.14 be 1.31£0.28 cd
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Table 2 Physicochemical characteristics in different soil layers
pH
(cm) (g+ke™)  (grkg™)  (mgekg™)  (gekg™')  (mg-kg™") (mg+ kg™')
A 0~10 16.55+£0.39b  0.30+0.02 bc 8.14+0.89 d 6.64+1.05b 37.12+2.95a 3185.14 £199.88 a 8.47 £0.10 be
10 ~20 16.38 £0.54 be  0.34 £0.06 bc  9.12+1.58 bed 5.70+1.28 b  26.84 +0.86 bc 2426.99 £342.45 b 8.64 +0.08 a
20 ~30 13.88+1.77 ¢ 0.21 £0.05 ¢ 5.84+£0.86 e 4.71£0.68 b 20.71 £4.56 cd 2210.83 £405.33 be  8.62 +0.06 a
B 0~10 20.76 £2.65a 0.53 +0.13 a 13.43£1.80a 10.99+2.96a 31.03+10.78 ab  1733.69 +235.52 ¢ 8.44 +0.05 ¢
10 ~20 15.62£1.51 be 0.27 £0.03 be  8.83+1.73 bed 5.65+1.52b  22.49 +5.87 bed  1692.28 +296.75 ¢ 8.60 £0.02 a
20 ~30 17.40 £0.79 b 0.30 £0.01 be 10.78 +0.87 b 5.91+£1.03b 13.37£7.71 d 1851.10 £248.34 be  8.64 +0.08 a
C 0~10 18.10£1.79 b 0.41 £0.07 ab 10.38 £1.57 be 6.76 +1.37 b  28.60 £4.36 abc ~ 2400.60 +429.41 b 8.39+0.10 ¢
10 ~20 15.52 £2.07 be  0.31 £0.13 bc ~ 8.37+0.85cd 4.67+1.34b  20.56 £2.96 cd 1981.48 £520.51 be  8.58 +0.04 ab
20 ~30 16.25£0.58 be 0.30 £0.11 be  9.12+0.30 bed 5.58 +1.25 b 21.95 £2.61 bed  2407.20 £519.12 b 8.67+0.10 a
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Table 3 Pearson correlations of soil particle size and physicochemical parameters
pH
0.622 -0.690" -0.569 -0.511 0.591 0.417 0.771" 0.372 0.075
0.768" -0.870** -0.717" -0.501 0.697" 0. 606 0.847%% 0.428 -0.100
0.709" -0.874**  -0.746" -0.336 0.757" 0.724" 0.811%% 0.466 -0.256
-0.893** 0.915%% 0.8417%% 0.721" -0.664 -0.601 -0.825** -0.446 0.152
0.191 0.081 -0.103 -0.555 -0.271 -0.261 -0.183 -0.076 0.069
* P<0.05 * *xP<0.01,
4 N
Table 4 Factor analysis of soil environmental variables N
10 1 B (Cosby et al. 1984; 2003 ; 2007) »
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Table 5 Pearson correlations of ecological characteristics of Phragmites australis plants and soil environmental variables

0.917** -0.843* %
0. 650 -0.657
0.886** -0.812%%
0.575 -0.646
-0.458 0.184

846 *
643

-0.
-0.
-0.794**
-0.742"
0.377

-0.794"
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0.897**
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