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Dominant population structure and dynamic characteristics of Betula platyphylla
and Larix olgensis forest on the eastern slope of Changbai Mountain,
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Abstract: Betula platyphylla-Larix olgensis forest is a secondary forest established after volcanic eruptions on the eastern
slope of Changbai Mountain and an important stage in the succession series of dark coniferous forest. It is of great
significance to clarify the growth and extinction of the dominant populations to reveal the mechanism of succession. Taking
the dominant population of B. platyphylla and L. olgensis forest in Changbai Mountain area as the research object, the data
obtained from the standard plot survey in 2020. In this study, the age structure and dynamic characteristics of B. platyphylla
and L. olgensis populations on the eastern slope of Changbai Mountain were studied by compiling static life tables, plotting

survival curves and survival analysis function curves, calculating dynamic indexes, and referring spectral analysis and time
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series model predictions. The results showed that; 1) the diameter class structure of B. platyphylla population presented a
typical inverted “J” distribution, and the number of individuals of age class I accounted for 52.6% ; The population of
L. olgensis showed a rough bell-shaped pattern. 2) The quantitative analysis of population dynamics showed that the
dynamic change indexes V,; of B. platyphylla population and L. olgensis population were both greater than 0, revealing that
both populations were of growth type. But the V' of the latter approached 0, indicating that L. olgensis population was
affected by external disturbances. 3) In general, the mortality and disappearance rate curves showed a same trend of
B. platyphylla population and L. olgensis population, and the survival curves were Deevey-1I. 4) Survival analysis showed
that the population of B. platyphylla decreased sharply in the early stage ( [ —IV) and leveled off in the middle stage
(IV—VWI). The L. olgensis increased in the early stage (I—III) , stablilized in the middle stage (III—IIX) , and declined
in late stage (IX—XIII). 5) Spectrum analysis showed that the fundamental wave of B. platyphylla and L. olgensis
population was the largest (1.63 and 0.85), indicating that the natural regeneration of the population was controlled by
biological characteristics. 6) The number of individuals for B. platyphylla increased gradually with time, whereas L. olgensis

showed an increasing trend as a whole although fluctuation was profound.

Key Words: Betula platyphylla; Larix olgensis; static life table; survival function; time sequence prediction
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Table 1  Static life table of Betula platyphylla and Larix olgensis populations

i wo R
Population Age class Diameter a, L, Inl, d, 0 L, T, e, K, S,
class/cm

SEi I <25 123 1000.00  6.91 569.11 0.57 71545 1386.18  1.39 0.84 0.43

Betula platyphylla I 2555 53 430.89  6.07 17073 040 34553 67073  1.56 0.50 0.60
1 55—8.5 ky) 260.16 556 13008 050  195.12 32520 125 0.69 0.50
I\ 8.5—11.5 16 130.08  4.87 7317 0.56 9350  130.08  1.00 0.83 0.44
v 11.5—14.5 7 5691  4.04 4065 071 3659 4878 0.86 1.25 0.29
Vi 14.5—17.5 2 1626 279 813 0.50 12.20 1626 1.00 0.69 0.50
VI >17.5 1 813 210 813 1.00 4.07 407 — 2.10 -

NSPALEIN I <5 148 1000.00 691  837.84  0.84  581.08 207095  2.07 1.82 0.16

Larix olgensis I 5—10 24 162.16  5.09 27.03 017 14865 1489.86  9.19 0.18 0.83
il 10—15 20 13514 491 -141.89 -1.05  206.08 1341.22  9.93  -0.72 2.05
I\ 15—20 41 277.03 562 -81.08 -0.29 31757 113514 410  -0.26 1.29
v 20—25 53 358.11 588  -2027 -0.06 36824 81757 228  -0.06 1.06
Vi 2530 56 37838 594 -141.89 -0.38 44932 98311 260  -0.32 1.38
VI 30—35 77 52027 625  -27.03 -0.05 53378 103378 199  -0.05 1.05
VI 35—40 81 54730 6.3l 9459 017  500.00 79730 146 0.19 0.83
X 40—45 67 45270 612 31081  0.69  297.30  418.92  0.93 1.16 0.31
X 45—50 21 141.89  4.95 4054 029 12162 19595  1.38 0.34 0.71
XI 50—55 15 10135 4.62 5405  0.53 7432 10811  1.07 0.76 0.47
X 55—60 7 4730  3.86 27.03 057 3378 43.92 0.93 0.85 0.43
XIII >60 3 2027 3.0l 2027 1.00 10.14 10.14 3.01 -

a,: & AT RS Actual survival number x age class; [,: x SEZIFRIEAA TG A A% Logarithmic standard surviving number in « age; d,: M x $a+1 #RZL1Y
FETAMASL Standardized deaths from x to x + 15 ¢, M« 3w+ T IRZUAFIEEMASET - Mortality rate from x to a+15 Lo M x ) w1 EFI TG MARL Survived
individuals from x to x + 15 T.: KTZET x BAAITEEMASEL Total survival number of individuals over x age class; e, : I 44 Average life expectancy; Inl, ; 3%
HEAAFIEHON AL The natural logarithm of £,; K, : FIHEIHZA Vanish rate; S, FEFAFIE Survival rate
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Table 2 Dynamic index of Betula platyphylla and Larix olgensis populations

EHATE R B 464 Dynamic index value/% AR EhZS4E 4L Dynamic index value/%
Dynamic index class  {4#¢ Betula platyphylla &M Larix olgensis || Dynamic index class  [4#t Betula platyphylla &M Larix olgensis
v, 56.91 83.78 vy — 68.66
v, 39.62 16.67 Vio — 28.57
v, 50.00 -51.22 Vi — 53.33
v, 56.25 -22.64 Via — 57.14
Vs 71.43 -5.36 v, 52.14 26.85
Vs 50.00 -27.27 v, 7.45 0.69
v, — -4.94 P 14.29 2.56

Vy — 17.28

Vi—V, AHERIE B S A 2 b 35 50 Quantitative dynamic index of adjacent age classes; Vit 22 W 15 T A0 s A 10 45 i 2 A AR AR 5K
Quantitative dynamic index of population without external interference; V', : % RO TP B Ao A9 % 30 528 (L8 %X Quantitative dynamic index of

g

population with external interference; P, : FVHERFH IR A XU AESR The maximum probability of risk assumed by the population

max

232 FRREAAEINE

APl 3 AT, FIAEREAE S | — VIR TR BRG22 , VIR T R ka3 i | 55 VIR 90 T [ 35 SUR FTisl 22,
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Fig.3 Survival curve of Betula platyphylla and Larix olgensis populations

F3 AHRMKABEMHAMETEEMLNRIGER
Table 3 Test model of survival curve of Betula platyphylla and Larix olgensis populations

Ff#E Population 751 Equation R? F P FETE NS AY Type
P e N, =310.644¢ 0804~ 0.987 384.267 < 0.001 Deevey-I1
Betula platyphylla N, =193.047x %0 0.878 36.046 0.002

K igntp N, =105.445¢70-175+ 0.396 7.201 0.021 Deevey-I1
Larix olgensis N, =110.976x"0736 0.270 4.069 0.069

N,:«x R NG S Actual survival number x age class
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Fig.5 Functional curves of survival rate, cumulative mortality rate, death density and risk rate of Betula platyphylla and Larix
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Table 4 Periodic fluctuation of Betula platyphylla and Larix olgensis populations

FEE Population Ay A, A, Ay Ay As Ag A,
H#E Betula platyphylla 2.716 1.634 0.895 0.683 0.683 - - -
K HVEMNHA Larix olgensis 3.488 0.851 0.569 0.421 0.538 0.511 0.362 0.362

Ay JE BA AR Ak 89 S 3 Average value of periodic change; 4, : JE % PR 18 Fundamental amplitude; A,—A,: £ 8 I IR iR Amplitude of

each harmonic
2.6 B[] P A ASTALLRD S0

s [ 3 270 T 9 25 SR 3 B, FOMERRREAE AR R 19 2 4.6 MRS | A IR AR BC R 2 S IR ik £, 9 5
EHBEHIER (R 5) . BN, 75 VIR, MR Rt 2 4 MRYZ IS 43 I T 71.42% 285.74% ;

K5 BHMRKAFE AT EE DR EF TR

Table 5 Time sequence prediction of number dynamics of Betula platyphylla and Larix olgensis populations

Tl e HIaR A AL M,
Population Age class Initial number of individuals M, M, Mg My
e I 123
Betula platyphylla I 53 88
m 32 43
1Y 16 24 56
\ 7 12 27
M 2 5 14 39
Vil 1 2 7 19
KA I 148
Larix olgensis Il 24 36
I 20 22
v 41 31 58
\ 53 47 35
Vi 56 55 43 57
Vi 71 67 57 45
Vil 81 79 67 55 63
X 67 74 70 63 52
X 21 44 62 59 52
Xl 15 18 46 53 51
XI 7 11 28 45 47
X1 3 5 12 32 41

M,V 25t 2 468 NMELATE]FFEER K/ the number of individuals in each age class after the population has developed after 2,4,6,and 8
age class in this study; (1) : #8hF % B — KB 301754577 Tdentification of one-time moving average method in moving average method
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