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AGE STRUCTURE DYNAMICS OF EUPATORIUM ADENOPHORUM POPULATIONS
AND ITS IMPLICATIONS FOR CONTROL
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(1 Institute of Restoration Ecologys China University of Mining and Technology > Beijing » 100083, China)
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Abstract The invasion of Eupatorium adenophorum has caused serious damage to natural ecosystems by sup-
pressing native species populations in disturbed forests and pastures in southwest China. In this study the age
structure dynamics of E. adenophorum populations were examined in 20 plots (10 m x 10 m) using the
Greig-Smith grid method, in Panzhihua Prefectures Sichuan Province of China. There is no standard method
for identifying the age of an E. adenophorum plants, but through careful observations of the growth character-
istics of E. adenophorum over several years in Panzhihua, we found a reliable method for aging individual
plants. During the coldest season of every year, the apical half of branches grown in the current year wither
and die; and a pair of opposite branches expand out from the lignified half that is below the wilted top. Al-
though it can turn out clone genet alone once the branch touches the ground. At the same time sexual propaga-
tion and vegetative reproduction of radicicolous branches carry through from year to year. That is to say, the
most number of branching ranks of the same branch is likely to indicate the real age of the plant. We dug out
the entire plant in each grid and counted the grade rank of each branch to determine the age of each individual
plant. The results showed that the age structure of the 4 populations were similar with most individuals in the
infancy (92.3%) and youth (6.4%) periods. The analysis of life tables and survival curves showed that
chronological sequence of an E. adenophorum invasion was as follows: firsts invasion occurred along roadside
fields, followed by invasion into the margins of broad-leaved forests then deep into broad-leaved forest, and fi-
nally into Pinus yunnanensis forest. Even under different environmental conditions, survival curves of all E.
adenophorum populations belonged to the Deevey type [ll pattern, and mortality of all populations showed a
peak in 1 — 2 years old with mortality rates of 97.3% . The degree to which a population deviated from a typi-
cal curve related to the intensity of human disturbance. In general; mortality during infancy period and mature
period were high (93.1% and 92.0% ). The invasion time-sequence model predicts that young and mature
individuals will dominate the populations at 3 and 5 years from the present. Therefore, in the Panzhihua Pre-
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fecture; we predict that E. adenophorum will become a serious problem in 3 to 5 years. Compared with popu-

lations of other invasive plants, the population of E. adenophorum has a similar break out pattern among pop-

ulations. Traits promoting weediness included the ability to reproduce sexually and asexually, rapid growth

from seedling to sexual maturity, and,> most importantly, adaptation to environmental stress ( phenotypic plas-

ticity) and high tolerance to environmental heterogeneity .

Key words  Eupatorium adenophorum, Life table; Survival curve, Population dynamics, Time sequence
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Table 1 ~ The environmental factors of different Eupatorium adenophorum populations
S HEHA T 455 bl I el EWIH
Environmental factors Roadside Broad-leaved forest forest Pinus yunnanensis forest

1 4K Altitude (m) 1837 2175 2 057 2208
2 Y1) Slope aspect N Fadt NW &N FAFS NS
3 B Graduate (°) 9 25 17 33
4 A7 Slope position T Lower  Middle N Mid-Lower I Upper
5 FEARJZHJE Coverage of tree layer( % ) - 70 60 50
6 T3S Soil thickness (em) 57 72 67 50
7 3¢ pH {4 Soil pH 6.0 6.1 6.0 5.8
8 147K 73 i Soil moisture content ( % ) 47 58 50 35
9 B35 % B Mean density Cindividual*1072em™2) 5133 863 2 864 5108
10 FEHLE B No. of plots 4 6 4 6
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Table 2 The life table of Eupatorium adenophorum population in broad-leaved forest

FER XD RN AEERRAEAL (L) LOGL T H( Dy PETIHC Q) A CED
Age Number of survival Standard survival - Standard death at interval Mortality rate Expecting life
1 616 1 000 3.000 513 0.833 0.901
2 103 167.210 2.223 34 0.330 1.898
3 69 112.010 2.049 21 0.304 1.587
4 48 77.920 1.892 31 0.646 1.063
5 17 27.590 1.441 14 0.824 1.088
6 3 4.870 0.688 - - 2.833
7 6.490 0.812 1 0.250 1.250
8 4.870 0.688 3 1.000 0.500
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Fig.1 The age structure of different Eupatorium adenophorum populations
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Table 3 The life table of Eupatorium adenophorum population in the margin of broad-leaved forest

ERYCX) YL () AEERRHEAL (L) LOGL T H( Dy T Qy) A AR
Age Number of survival Standard survival o Standard death at interval Mortality rate Expecting life
1 2764 1 000.000 3.000 2758 0.998 0.547
2 6 2.171 0.337 0 0 21.170
3 6 2.171 0.337 - - 20.170
4 21 7.598 0.881 0 0 5.119
5 21 7.598 0.881 - - 4.119
6 23 8.321 0.92 - - 2.804
7 24 8.683 0.939 2 0.083 1.708
8 22 7.960 0.901 15 0.682 0.818
9 7 2.533 0.404 7 1.000 0.500
R4 mEMMEERE MR EGR
Table 4  The life table of Eupatorium adenophorum population in Pinus yunnanensis forest
FR XD FEERCND A HARHEAL (L) LOGL JETHC Dy BETHCQy) GRGEILEAG
Age Number of survival Standard survival x Standard death at interval Mortality rate Expecting life
1 4796 1 000.000 3.000 4706 0.981 0.565
2 90 18.766 1.273 - - 2.967
3 99 20.642 1.315 32 0.323 1.742
4 67 13.970 1.145 27 0.403 1.336
5 8.340 0.921 29 0.725 0.900
6 11 2.294 0.361 6 0.546 0.955
7 1.043 0.018 5 1.000 438.000
K5 PEFHTEHIE R FE LM E AR
Table 5 The life table of Eupatorium adenophorum population in roadside field
FRCXD A ECND AR HARUEA (L) LOGL T Dy PETIECQy) A I CED
Age Number of survival Standard survival x Standard death at interval Mortality rate Expecting life
1 4355 1 000.000 3.000 4335 0.995 0.575
2 20 4.592 0.662 - - 15.900
3 30 6.889 0.838 - 9.767
4 32 7.348 0.866 - - 8.188
5 49 11.251 1.051 3 0.061 4.520
6 46 10.563 1.024 5 0.109 3.783
7 41 9.415 0.974 - - 3.183
8 42 9.644 0.984 17 0.405 2.119
9 25 5.741 0.759 9 0.360 2.220
10 16 3.674 0.565 5 0.313 2.188
11 11 2.526 0.402 5 0.455 1.955
12 6 1.378 0.139 1 0.167 2.167
13 5 1.148 0.060 1 0.200 1.500
14 4 0.919 -0.040 3 0.750 0.750
15 1 0.230 -0.640 1 1.000 0.500
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Fig.2 Survival curves of different Eupatorium adenophorum populations
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Table 6 Time sequence prediction of quantitative dynamics of
Eupatorium adenophorum in broad-leaved forest

Rk BAEMBMEM) ARk S ERFRE(MS)
X Ny No. of plants after No. of plants after
three years five years
1 616
2 103
3 69 262.67
4 48 73.33
5 17 44.67 170.60
6 3 22.67 48.00
7 4 8.00 28.20
8 3 3.33 25.00

X\ Ny: [F]5R 2 See Table 2
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Table 7 Time sequence prediction of quantitative dynamics of
Eupatorium adenophorum in the margin of broad-leaved forest

TR ARG ok s RS
X Ny No. of plants after No. of plants after
three years five years
1 2764
2 6
3 6 925.33
4 21 11.00
5 21 16.00 563.60
6 23 21.67 15.40
7 24 22.67 19.00
8 22 23.00 22.20
9 7 17.67 19.40

X Ny: [A3 2 See Table 2

K8 HRMREEZRRE A A T R
Table 8 Time sequence prediction of quantitative dynamics of
Eupatorium adenophorum in Pinus yunnanensis forest

ok 3 IR Aok s IR OS)
X Ny No. of plants after No. of plants after
three years five years
1 479
2 90
3 99 1 661.67
4 67 85.33
5 40 68.67 1 018.40
6 11 39.33 61.40
7 5 18.67 44.40

X+ Ny: [F5K 2 See Table 2

RO IR A TR
Table 9 Time sequence prediction of quantitative dynamics of
Eupatorium adenophorum in roadside field

R BAEMBEM) ARk S ERERE(MS)
X Ny No. of plants after No. of plants after
three years five years
1 4355
2 20
3 30 1 468.33
4 32 27.33
5 49 37.00 897.20
6 46 42.33 35.40
7 41 45.33 39.60
8 42 43.00 42.00
9 25 36.00 40.60
10 16 27.67 34.00
11 11 17.33 27.00
12 6 11.00 20.00
13 5 7.33 12.60
14 4 5.00 8.40
15 1 3.33 5.40

X~ Ny: [A13 2 See Table 2
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