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Age structures of modules on Leymus chinensis clonal populations in the process

of restoration succession after the flooded meadow in the Songnen Plains, China

LI Hai-Yan, YANG Yun-Fei (Institute of Grassland Science, Northeast Normal University, Key Laboratory for Vegetation
Ecology. Ministry of Education, China, Changchun 130024, China) . Acta Ecologica Sinica,2004,24(10) :2171~2177.

Abstract:Research on age structure is an important part of population ecology. Dynamics of population and community can be
predicted based on age structure. By using the method of dividing age classes of perennial rhizome grass according to vegetative
propagation generations of tiller nodes. the age structures of Leymus chinensis clonal population modules were studied in the
process of restoration succession of the flooded L. chinensis meadow ,and the restoration process of the flooded succession was
forecasted in the Songnen Plains of China.

L. chinensis is a typical clonal plant with vigorous vegetative propagation. The seeds in soil seed banks germinated at
different time and formed unequal approximate circular clonal patches, which distributed in Carex duriuscula community in the
process of restoration succession of the flooded L. chinensis meadow in the Songnen Plains of China. Five classes of
independent clonal patches whose radius were 10 m, 5 m, 3 m, 1 m and 0.5 m, from the biggest to the smallest, were chosen
with three replicates, respectively. Two classes of smaller patches were divided averagely into two circles from the centers to
the edges. while three circles were divided in three bigger patches in the same way respectively. Three samples, with area of
0.25 mX0.25 m, were taken in every circle. Divide age classes of samples and analyze data.

The tillers consisted of four age classes in the center of every patch and did three age classes at the edge in L. chinensis
population. The tillers of 1st and 2nd age classes accounted for 58. 3% ~68.8%, 65.2% ~94.1% and 85.5% ~94.1% in the
center of the patches, in the middle and at the edge. Their averages and standard deviations were 63.5% £3.85% ., 79.1% +

14.48% and 91.6% =+ 3. 64%, respectively. Namely, the percentage of 1st and 2nd age classes increased gradually from the
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center to the edge of every patch in age spectrum. Age structures of the tillers were stable in the center of every patch and
would be expansive with the growth of patches. Surplus space was decreasing with gradual increase of the tillers in inner
patches while the edge of clonal patches expanded from the center of 0.5 m radius patch to 5 m, thereby L. chinensis population
would become dominant species in the community. The rhizomes consisted of two to four age classes in the center of every
patch and in the middle, while one to two age classes at the edge. The rhizome length of L. chinensis population was expansive
age structure in every circle. The growth of rhizome accorded with the expansion of clonal patches.

Potential population, i.e. total winterness seedlings and buds of tiller nodes, consisted of four age classes in every circle.
0 age classes were predominant in four age classes. The percentages of 0 age class were 27. 6% ~35.5%, 33.2% ~41. 2% and
31.6%~42.9% in the center, in the middle and at the edge of the patches. Their averages and deviations were 33.1% =+
3.1%, 36.4% +4.2% and 36.8% £ 5.0%, respectively. Namely, the percentage of 0 age class increased in age spectrum
gradually from the center to the edge. The potential populations were expansive age structures in every circle, and presented
expansive tendency from the centers to the edges of different radius patches, respectively. The number of potential population
approached or achieved and even surpassed the present parental tillers in mid August. It still would increase gradually until the
end of September, about forty days prior to dormant period.

Seeds in soil seed banks were crucial to L. chinensis population continuity in the process of restoration succession of the
flooded meadow in the Songnen Plains. Tiller nodes of L. chinensis could propagate several generations in one growing season
if survival space was enough. Rhizome ages were their actual longevity. The process of succession could be predicted through
rhizome age structures.

Key words : Leymus chinensis; clonal population; age structure; restoration succession; flooded meadow
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Table 1 Age structures on the number of tillers in Leymus chinensis populations in different clonal patches
Age class(M+SD, N/m?) Age spectrum (%)
SP(m) Circle 1 2 3 4 Total 1 2 3 4 Total
0.5 1 133.3+62.0 200.9453. 1 177.8+112.7 28.4+25.0 540.44+174.5 24.7 37.2 32.9 5.3 100
2 117.3£62.5 119.1449.4  23.1425.4 0 259.64+97.6 45.2 45.9 8.9 0 100
1 1 174.2+67.6  298.7+71.6 211.6+74.5 58.7+40.0 743.14152.9 23.4 40.2 28.5 7.9 100
2 110.2468.1  133.3%+91.9  16.0+19.6 0 259.64+154.3 42.5 51.4 6.2 O 100
3 1 263.14+50.9  440.94166.0 332.4+114.0 49.8+56.6 1086.24255.0 24.2 40.6 30.6 4.6 100
2 197.3+98.6 257.8+158.5 28.4+23.7 0 483.64242.2 40.8 53.3 5.9 0 100
3 72.0449.3 82.7+89.0 10.74+26. 1 0 165.3+138.3 43.6 50.0 6.5 0 100
5 1 362.74219.4 597.34243.8 364.0£173.6 73.3£58.9 1397.34537.9 26.0 42.8 26.1 5.3 100
2 256.0470.2  368.04+121.3 151.1+104.6 24.9+25.4 800.04225.7 32.0 46.0 18.9 3.1 100
3 94.7+59.7 124.0454.6  37.3455.6 0 256.04140.6 37.0 48.5 14.6 0 100
10 1 186.7+84.3  346.74138.3 296.94+81.6  85.34+75.0 915.6+192.1 20.4 37.9 32.4 9.3 100
2 179.6+100.2 414.24145.2 263.14+130.7 53.3440.8 910.24321.6 19.7 45.5 28.9 5.9 100
3 112.0£34.9 113.8+73.5 14.2414.8 0 240.0489 4 46.7 A47.4 5.9 0 100
SP  Radius of patches; the same below
2.2
s o
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Table 2 Age structures on the length of rhizomes in Leymus chinensis populations in different clonal patches

Age class(M+SD, N/m?) Age spectrum( %)
sPay e ! 2 ! * Total Loz 5 b
0.5 1 1188.54+581.9 16.5449.6 0 0 1205.04+578.6 98.6 1.4 0 0 100
2 622.2+456.7 0 0 0 622.24456.7 100 0 0 0 100
1 1 2189.7+529.7 482.7+137.3 0 0 2672.44+505.0 81.9 18.1 0 0 100
2 1022.94720.3 72.9+£144.6 0 0 1095.84827.0 93.3 6.7 0 0 100
3 1 3106.24+689.5 837.5+£407.2 171.0+204.8 0 4114.7£1061.1 75.4 20.4 4.2 0 100
2 1979.54917.3 148.3+176.4 0 0 2127.84+967.7 93.0 7.0 0 0 100
3 610. 64257.9 6.44+14.3 0 0 617.0+265.5 99.0 1.0 0 0 100
5 1 2923.5+776.1 2130.141673.1 1019.34573.3 210.8+327.0 6283.743963.6 46.5 33.9 16.2 3.4 100
2 2071.841607.9 1225.84804.4 48.7478.8 0 3346.34+1821.2 61.9 36.6 1.5 0 100
3 709.44560.0 42.64+134.3 0 0 752.0+£663.7 94.3 5.7 0 0 100
10 1 814.04417.8 747.74380.4 1060.44617.1 505.4+373.1 3127.641427.8 26.0 23.9 33.9 16.2 100
2204.64+1077.8 1447.34552.5 803.4+622.8 70.8+120.7 4526.0+1713.7 48.2 31.7 17.6 2.5 100
3 1278.64948.8 54.0+85.8 0 0 1332.64940.8 95.9 4.1 0 0 100
3
3.1 s 4 s
o 1 2 o o s 1
s . .
2 s 1.2 o
3.2 B s
o 0.5~5m o .1
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Table 3 Age structures on the number of Leymus chinensis potential populations in different clonal patches

3

Age class(M+SD, N/m?)

Age spectrum( %)

sP Circle 0 1 2 3 0 1 2

(m) PP Total Total
0.5 1 WS  46.84+22.5 76.4+54.7 91.1440.4 108. 0+£65. 2 322.4+104.5 14.5 23.7 28.2 38.6 100
BN 93.6+27.1 26.7+17.9 42.7+37.5 23.1425.4 186.1+63.9 50.3 14.3 22.9 12.4 100
Total 140.4448.5 103.1+£58.3 133.8+50.0 131.1+£83.4 508.5+139.6 27.6 20.3 26.3 25.8 100
2 WS  25.4412.9 46.2+20.3 49.7438.7 14.2416.9 135.6+£57.8 18.7 34.1 36.7 10.5 100
BN  45.7427.9 24.9419.8 12.4410.7 3.64+7.1 86.6+41.6 52.8 28.8 14.3 4.2 100
Total 71.1+33.1 71.1+£32.1 62.24+42.7 17.84+20.3 222.2492.8 32.0 32.0 28.0 8.0 100
1 1 WS  95.6431.2 72.9+31.1 119.1+£67.0 135.1+£63.6 422.7494.7 22.6 17.2 28.2 31.9 100
BN 181.7459.9 48.04+45.3 67.6425.0 62.2420.3 359.5+94.7 50.5 13.4 18.9 17.3 100
Total 277.3489.1 120.9439.3 186.7+82.0 197.3+£75.5 782.24159.7 35.5 15.5 23.9 25.2 100
2 WS  38.2436.6 42.7+£27.7 56.9432.1 7.1£11.6 144.94+84.3 26.7 29.5 39.3 4.9 100
BN  64.9446.4 16.0422. 6 28.4+40.6 1.7£5.3 111.1+£100.0 58.4 14.4 25.6 1.5 100
Total 103.1+76.8 58.7+41.6 85.3+63.5 8.8416.2 256.04173.4 40.3 22.9 33.3 3.4 100
3 1 WS  143.5+66.8 125.3+87.9 173.3427.6 165.3+86.9 607.54+173.2 23.6 20.6 28.5 27.2 100
BN  216.5470.2 77.34+65.1 85.3+71.3 66.7465. 1 445.94220.4 48.6 17.3 19.1 15.0 100
Total 360.04034.2 202.7+100.0 258.7+81.3 232.0£139.8 1053.3£355.134.2 19.2 24.6 22.0 100
2 WS 64.8449.1 93.3439.7 90.7462.9 10. 7+13.1 259.54127.7 25.0 36.0 34.9 4.1 100
BN  116.5498.2 40.0+£50.0 53.3+37.4 10. 7419. 4 220.54182.8 52.8 18.1 24.2 4.9 100
Total 181.3+145.8 133.3470.6 144.0+96.5 21.3+£19.4 480.04305.3 37.8 27.8 30.0 4.4 100
3 WS  24.5434.5 26.7+33.3 21.3+24.4 5.349.2 77.9+101.0 31.5 34.3 27.3 6.8 100
BN 39.4+440.0 16.04+27.7 16.0416.0 0 71.4471. 4 55.2 22.4 22.4 0 100
Total 64.0473.3 42.74+60. 6 37.3440.3 5.3£9.2 149.3+182.0 42.9 28.6 25.0 3.5 100
5 1 WS 113.94£57.6 93.3439.7 133.3+85. 1 114.64£55.8 455.24192.2 25.0 20.5 29.3 25.2 100
BN  227.54098.1 66.7+45.7 144.04+66. 4 128.0+71.6 566.24147.3 40.2 11.8 25.4 22.7 100
Total 341.3+153.0 160.0454.5 277.34131.8 242.6+76.0 1021.34300.8 33.4 15.7 27.2 23.7 100
2 WS 92.4447.9 81.7+44.9 112435.8 78.2+41.1 364.4498.6 25.4 22.4 30.7 21.5 100
BN 135.1454.3 85.3462.0 64.04+53.7 33.8+32.4 318.24136.8 42.5 26.8 20.1 10.6 100
Total 227.64+97.3 167.14+72.9 176.0+£69. 3 115.6£67.8 686.2+185.3 33.2 24.4 25.6 16.8 100
3 WS 27.2419.9 36.0425.6 36.0430. 6 14.7432.3 113.94£83.6 23.9 31.6 31.6 12.9 100
BN 43.54+24.3 29.3+21.4 35.3+38.3 1.34+4.6 109.5+£71.7 39.7 26.8 32.2 1.2 100
Total 70.7+40.0 65.3+34.4 72.0+53.9 16.0433.4 224.04121.5 31.6 29.1 32.1 7.1 100
10 1 WS  101.3439.2 69.3440.8 142.2+73.5 161.2+113.3 474.64+153.7 21.3 14.6 30.0 36.1 100
BN  202.74116.5 44.4429.7 88.9434.0 67.54+55.3 403.6+153.0 50.2 11.0 22.0 16.8 100
Total 304.0+152.4 113.8+64.2 231.14£84.7 229.34137.2 878.2+281.6 34.6 13.0 26.3 26.1 100
2 WS 142.2+£52.1 58.7431.0 170.7£71. 1 124.4+66.3 496.04137.4 28.7 11.8 34.4 25.1 100
BN  250.74+114.5 48.0458.8 112.04+63.0  48.0427.7 458.74208.3 54.7 10.5 24.4 10.5 100
Total 392.9+155.1 106.7+74.2 282.7487.6 172.4+83. 1 954.7+321.4 41.2 11.2 29.6 18.1 100
3 WS  34.9+22.3 48.0+28.9 58.7438.4 5.3+8.0 146.9+57.4 23.8 32.7 40.0 3.6 100
BN 55.8+35.8 23.1416.2 17.8424.6 0 96.7461.2 57.7 23.9 18.4 0 100

Total 90.7453.7 71.1438.5 76.5+55.9 5.3£8.0 243.5-110.2 37.2 29.2 31.4 2.2 100

3.6

PP Potential population; WS

10 m

[15]o
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