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Population structure and dynamics of Fraxinus mandshurica in Changbai

Mountain
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Abstract: We investigated the age structure, life table, and dynamics of Fraxinus mandshurica populations on Changbai
Mountain by using spatial series rather than time series and substituting trunk size structure for age structure. In broadleaved
Korean pine forests, maintenance of F. mandshurica populations was largely dependent on mature trees because of low
numbers of seedlings. In Betula platyphylla secondary forests, F. mandshurica populations were relatively young, but lacked
seedlings. The survival curves for the F. mandshurica populations were classified as Deevey type and showed declining
trends. Time-series prediction revealed that these populations will eventually decline because of an increase in the proportion
of mature trees. We suggest appropriate artificial measures for ensuring continuous and steady growth of F. mandshurica

populations on Changbai Mountain.
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Table 1 Life table of Fraxinus Mandshuric population

. A
iy e PRUEALAE e A e
SR A TH R S O I
class number Standard living number rate survival Total life expect.atlon Alive rate
number umber of life
[EILEAR/N N I 7 162.79 69.77 0.43 127.91 3406.98 20.93 0.57
Korean pine Il 4 93.02 -302.33 -3.25 244.19 3279.07 35.25 4.25
broadleaved I 17 395.35 -604.66 -1.53 697.67 3034.88 7.68 2.53
forest \Y 43 1000.00 232.56 0.23 883.72 2337.21 2.34 0.77
\ 33 767.44 139.53 0.18 697.67 1453.49 1.89 0.82
VI 27 627.91 186.05 0.30 534.88 755.81 1.20 0.70
VI 19 441.86 441.86 1 220.93 220.93 0.5 1
PR A bR I 12 235.29 -215.69 -0.92 343.14 2588.23 11 1.92
Betula Il 23 450.98 -254.90 -0.57 578.43 2245.10 4.98 1.57
platyphylla I 36 705.88 -294.12 -0.42 852.94 1666.67 2.36 1.42
secondary I\ 51 1000 705.88 0.71 647.06 813.73 0.81 0.29
forest \ 15 294.12 274.51 0.93 156.86 166.67 0.57 0.07
VI 1 19.61 19.61 1 9.80 9.80 0.5 0
il 0 0 0 0 1
T SO I 19 202.13 -85.11 -0.42 244.68 2962.77 14.66 1.42
Total Il 27 287.23 -276.60 -0.96 425.53 2718.09 9.46 1.96
population I 53 563.83 -329.79 -0.58 728.72 2292.55 4.07 1.58
\Y 84 893.62 382.98 0.43 702.13 1563.83 1.75 0.57
\ 48 510.64 106.38 0.21 457.45 861.70 1.69 0.79
VI 38 404.26 202.13 0.5 303.19 404.26 1 0.5
VI 19 202.13 202.13 1 101.06 101.06 0.5 1
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Fig.3 Mortality curve of Fraxinus mandshurica population
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Table 2 Estimated values of four functions

e LT FIMEUCE AR P
Diameter Korean pine broadleaved forest Betula platyphylla secondary forest Total population

class s F ! A s F f A S F f A
I 0.57 0.43 0.43 0.55 .92 -0.92 1.92 -0.63 1.42 -0.42 1.42 -0.35
if 243 -14 -1.84  -0.42 3 -2 0.54 -0.5 2.79 -1.79  0.68 -0.47
I 6.14 =514 0.57  -0.48 4.25 -325 042 -0.41 4.42 -342  0.54 -0.42
\ 471 =371 0.06  -0.33 1.25 -025 -0.75 -0.06  2.53 -1.53  -0.47 -0.22
v 3.8  -2.86  -0.01  -0.24 0.08 092 -0.23 034 2 -1 -0.11 -0.13
Vi 271 -1.71 0.02  -0.15 0 1 -0.01 0.33 1 0 -0.17 0
Vi 0 1 0.14 0.29 0 1 0 029 0 1 -0.2 0.29

S.F f.A IR BB F T AE TR Survival rate R ZEFET-H Cumulative death rate JET-55)E Mortality density HIfE K % Hazard rate
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Fig.4 Hazard rate curve of Fraxinus mandshurica population
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