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Seasonal dynamics of rhizome modules in different age classes of Phragmites
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Abstract: Clonal plant rhizomes not only function in vegetative propagation and population expansion, but also act as a
physiological channel, integrating buds and ramets. Examining the rhizome components can reveal information regarding the
birth, death, and age of the plants, and the seasonal dynamics of rhizomes at different ages can reflect survival and
senescence processes. A field investigation was carried out on the rhizomes of Phragmites australis populations in different
habitats of the Zhalong Wetland. Soil from a unit area was sampled to assess the seasonal dynamics of rhizome length,
biomass, and dry matter storage at different ages. The results showed that rhizome length, biomass, and dry matter storage
of 1st increased exponentially from July to October and that there was a long period of growth and material accumulation in
the middle and late growing period. From June to October, the rhizome lengths of 2nd and 3rd increased linearly, and the
rhizome length of 4th to 6th decreased linearly. The rhizome biomass of 2nd to 4th and the dry matter storage of 2nd to 5th
decreased initially and then increased quadratically. The rhizome biomass of 5th or 6th and the dry matter storage of 6th

decreased with the power function. During the entire growing period, the rhizome length and biomass of 3rd were the highest
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and the rhizome length of the 6th were the lowest and the biomass of the 1st the lowest; The dry matter storage of Sth was
the highest and that of 1st was the lowest. There was a relatively stable difference and differential sequence between age
classes in rhizome length, biomass, and dry matter storage of P. australis populations in the four different habitats. The
emergence of new rhizomes, survival of old rhizomes, lifetime of rhizomes, and nutrient consumption and storage showed
relatively stable biological characteristics. The status and function of rhizomes and their contribution to the population varied

in different age classes.

Key Words: Phragmites australis population; rhizome; module; age class; seasonal dynamics
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Fig.1 The location of Zhalong Wetland
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Fig.2 The four experiment plots of Phragmites australis in Zhalong Wetland
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Fig.3 Seasonal dynamics of rhizome length of different age class of Phragmites australis populations
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Table 1 Simulated equations and significance test on relationship between rhizome length (y, cm) of different age class and growth time(x, d)

of Phragmites australis populations (n=5)

9% Age class 3% Habitat J7 & Equation R? F P
la HI y=203.5¢017" 0.952 39.28 0.025
H2 y=217.8e"018 0.983 112.55 0.009
H3 y=95.7¢%0!x 0.960 48.07 0.020
H4 y=49.9¢%02 0.920 23.01 0.041
2a H1 y=2967.9+5.6x 0.987 231.91 0.001
H2 y=3882.9+5.9x 0.949 56.15 0.005
H3 y=2146.6+6.7x 0.930 39.76 0.008
H4 y=2017.7+5.6x 0.899 26.81 0.014
3a H1 ¥=3684.9+3.5x 0.963 78.3 0.003
H2 y=4332.5+4.2x 0.964 79.58 0.003
H3 ¥=3070.2+5.6x 0.913 31.44 0.011
H4 ¥=3047.645.1x 0.974 114.59 0.002

http ; //www.ecologica.cn



6 S % 39 &

L Age class 5% Habitat J7H# Equation R? F P
4a H1 ¥y=2633.6-7.6x 0.975 115.35 0.002
H2 ¥=3335.9-10.8x 0.998 1979.41 0.000
H3 y=2044.4-4.1x 0.992 396.03 0.000
H4 y=2437.8-7.9x 0.988 242.49 0.001
Sa H1 y=1486.8-4.1x 0.935 61.85 0.007
H2 y=2142.9-8.3x 0.956 64.73 0.004
H3 y=1254.4-2.4x 0.929 39.49 0.008
H4 y=1472.9-3.9x 0.960 71.76 0.003
6a H1 y=943.7-2.0x 0.808 12.59 0.038
H2 y=1349.7-3.9x 0.858 18.19 0.024
H3 y=875.5-1.8x 0.807 12.55 0.038
H4 y=1016.7-2.2x 0.987 234.71 0.001

H1. 2455 Xeric habitats; H2 . {242 £ 5 Wet habitats; H3; /K4 24E5% Aquatic habitats ; H4 ; #8842 5% Saline-alkali habitats
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Fig.4 Seasonal dynamics of rhizome biomass of different age class of Phragmites australis populations
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Table 2 Simulated equations and significance test on relationship between rhizome biomass (y, g/m’) of different age class and growth time

(x, d) of Phragmites australis populations (n=5)

9% Age class 5% Habitat 771 Equation R? F P
la HI1 y=4.39e0-0%4+ 0.992 261.52 0.004
H2 y=3.83e"0%6x 0.996 537.93 0.002
H3 y=1.78e"077* 0.996 367.97 0.003
H4 y=0.67e"032x 0.994 343.09 0.003
2a H1 ¥=263.19-4.08x+0.03x> 0.997 386.77 0.003
H2 y=357.35-5.85x+0.04x" 0.995 188.37 0.005
H3 y=218.53-4.07x+0.03x> 0.994 167.19 0.006
H4 y=179.19-3.56x+0.024> 0.995 193.14 0.005
3a H1 y=416.66—5.89x+0.04x 0.973 36.48 0.027
H2 y=456.77-6.53x+0.04x 0.976 40.98 0.024
H3 y=353.13-5.62x+0.04> 0.981 50.63 0.019
H4 y=318.39-5.022+0.03x> 0.989 88.77 0.011
4a H1 ¥=329.72-3.062+0.01> 0.994 156.19 0.006
H2 y=348.76-2.91x+0.01x> 0.977 42.42 0.023
H3 y=207.62-1.96x+0.01> 0.999 1198.54 0.000
H4 y=213.52-2.13x+0.01> 0.977 42.49 0.023
5a H1 y=611.67x7036 0.934 42.77 0.007
H2 y=1324.745705 0.963 78.27 0.003
H3 y=198.95¢"% 0.881 22.29 0.018
H4 y=317.97x702 0.907 29.16 0.012
6a HI1 y=607.18x"04 0.977 125.62 0.002
H2 y=1194.66x""6 0.968 89.64 0.002
H3 y=536.55¢"05 0.997 1086.92 0.000
H4 y=555.19x70-%4 0.954 62.45 0.004
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Fig.5 Seasonal dynamics of rhizome dry matter storage of different age class of Phragmites australis populations
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Table 3 Simulated equations and significance test on relationship between rhizome dry matter storage (y, g/100cm) of different age class and

growth time(x, d) of Phragmites australis populations (n=5)

2% Age class 5% Habitat Ji F& Equation R? F P
la H1 y=1.52¢0008x 0.945 34.61 0.028
H2 y=1.31e"008 0.959 46.50 0.021
H3 y=0.85¢%0"* 0.982 100.98 0.009
H4 y=0.56¢"013 0.967 58.99 0.017
2a H1 y=8.15-0.12x+0.001x> 0.996 243.22 0.004
H2 y=8.22-0.13x+0.001x> 0.996 264.16 0.004
H3 y=8.15-0.14x+0.001x> 0.984 61.45 0.016
H4 ¥=6.95-0.13x+0.001x> 0.997 317.97 0.003
3a H1 y=10.70-0.15x+0.001x> 0.970 32.49 0.030
H2 y=10.21-0.14x+0.001x> 0.971 33.30 0.029
H3 ¥=9.88-0.14x+0.001x> 0.965 27.66 0.035
H4 ¥=9.32-0.15x+0.001x> 0.980 48.11 0.020
4a HI y=13.44-0.122+0.001x> 0.998 441.29 0.002
H2 y=11.66-0.09x+0.001x> 0.982 54.59 0.018
H3 y=11.19-0.11x+0.001x 0.988 84.00 0.012
H4 y=10.48-0.12x+0.001x> 0.978 45.16 0.022
Sa HI y=15.57-0.092+0.001x> 0.963 26.14 0.037
H2 y=13.54-0.10x+0.001x> 0.953 20.33 0.047
H3 ¥=10.92-0.08x+0.001x> 0.985 65.52 0.015
H4 y=10.75-0.09x+0.001x> 0.984 60.56 0.016
6a H1 y=29.23x70! 0.994 532.04 0.000
H2 y=28.09x"0% 0.985 191.40 0.001
H3 y=28.21x70 0.984 182.19 0.001
H4 y=25.64x0! 0.974 11.65 0.002
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